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ASSTHACT

Boti histerical and rccent develoopients of tihe concept of measur-

able utility provided thne basis for dcducing the hypotheses tested in

1

this tnesis., The Iirst hypotiesis is that there exists a tecinique by

wilch utility of weelthh can D2 mcasured., Tia2 sccond uypeticsis is

tiat a corresponcencs can be ciscoverad relatin:s past and present

caaracteristics of indivicuals to Iuture manarerial benavior via esuvi-

.

ates of numerical utilitiy.
Tae fornel model developad by von Hew.ann ena Lhorgensiern, [urther

explicated by I'riecman and Save .2, and anplied to farmin; situations
by Jonnson, provided the operaticnal prerequisites and thcoreus for
finding a corresponaznce between utility entities and nwavers.

The Interstate lanacsrial Survey proviced data for tosting tae
hypotheses, A set of questions asked _2Y Tarm manac=rs in seven mid-
western states whetiner or not they woula accept certain odds in hypotneti-

5

cal risk takingz ana insurance situations. Tiie questions were construciad

EY

n

so that the elemenis of itlhe questions could be identilied with tne
relevant aspects of tie model., The answers to tne questions ware thus
either consistent or inconsistent with the specifications of the mocel.

The nain analysis derived wtility curves for the farners wno gave

consistent answers, Irom the utility curves estimates of relative

——

marginal utility were made. Thesce estimates, which are interpzrsonally

corparable, were relatec to othier characteristics ol the Tarn managers
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invervicwed, Since ticse estiwalzs are rcolative to L2 as si mwent of
an origin and a unit cf measure, thsy are useful for predicting behavior
out not for ma:ing wellfare econoric roecoruiencations. ™12 variables
wiich werc found to b2 related to the estinates of relative mar;inal
utility includs: (1) not werth, (2) rross incenz, (2) d2bt position,
(L) type of farming ancd (Y) concorn for trie two types (statistical)
error,

In zeneral, as tie marcinal utility poer dellar of additicnal wealth
increases, (a) the indivicual's arount of debt incrsasss, and (b) he
tends to te enganed in more risly t,p2s oi faridng., As uhe rarsinal
H.sutility per collar of lost weoalth incrcasss, (a) the indivicual!
net wortn and incom= dzcr , (b) Le tends to be engarczd in less
risly typss of fariing and (c) he is nore concerrad avout not ta:ing
action wncn he should,

It was concluded thav the tecinique usea in tie Interstate ianazerial
Surve - provides some estimates of cardinal utilit, which distincuish
individuals on the basis of mecaningful managerial behavior. Furtuer,
it was conclucded either (1) %that in som2 cases th2 technique eituer
was not used as extensivel, as it suould lLave been or (2) ithat tie

<~ ye ~n 4—]

interviewors nad difficult; in cortawunicaving the questions to Ul

farmers, hes2 shortcomin ;s wers made explicit and ramoedial sueps

proposad,
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CHAPT=ZR T

This tnesis, looked at from a vantage point wiich provides a
broad prospective, concerns the nature ol man. Tne tihcorsiical or
Tormal propositions presentec about nis nature apply in every situation,
i.e., explain all ol his motivatzG bzhavior. Tue empirical content of
the thesis concerns tine nature or a limitea field of men, specifically
farm managers.

As in any scientiiic invesiigation tae objeciives are to czscribe
reality with tiheoretical ana empirical laws and predict the course of
reality on tne basis of thzse laws. The description will be ol tne
behavior of inaiviauals in speciiicd situations; these situations are
regarded as risky, cuanging or uncertain, since there is incomplete
knowledge of tne fubture. DBehavior in managerial studies is called
decision making. Le2scription of tais type of behavior in these situ-
ations is important, not only to tne scientisl, but to indivicual
farmers, teachers, politicians and awaiinistrators wio can use such lacis
in combination witn etiiical propositions in formulating staterienis
concerning both public and private policies. These inaividuals construct
recommendations about how to reconcile the ethical philosopher's
concept about "what ousht to be"™ with tine scientist's concepts about
"what is.®

The predictions concern what decisions or behavior can be expected

under certain circumsiances. These predictions, of interest to tne






scientist from the standpoint of systematic knowledge, are of ultimate
importance to tne indivicual policy maker, It is thess individuals
who upon the basis oi tne scientists! descriptions and precictions
attempt to presarve, alter or leave unattended the existing situation.

The method of scientific inquiry involves deducing nypotheses

from a theorctical structure ana subjecting them to empirical tests.
If empirical laws can be established from this procedure, tnen broader
theories relating thes2 laws to other empirical laws can ve formulated.
This process is intended to lead to more completz knowledge concerning
the nature of the universe,

In order to grasp the content of the thesis the taeorstical nature
of man must first be stated. Cbviously tine entirs theory can not be
tested by one study and only a few particular hypotheses can be tested;
nevertheless, the results and conclusions must reilect upon and question

the entire theoretical structure.

Theoratical Nature of rian

Man is thought to be an animal tnat is possessed of a free will;
ne is motivated by his desire for pleasure and aversion Irom pain,?
and is basically constituted to maximize this pleasure. A free will

means man has freedom of alternative choice; tnis mezans he possesses

17his conception of psyciological hedonism is easily confused with
ethical hedonism and with ethical utilitarianism, Zthical nedonism
maintains that pleasure is the only positive ultimate value, i.e.,
intrinsic good; whereas etnical utilitarianism maintains that the right
act is the act which, of all thosz open to the inaividual, will produce
the greatest amount of pleasure in the world at large.






the ability to choose among alternative possibilities oi action. This
procedure of choosing between alternative courses of action is called
decision making. It is assumed to be a conscious rational procedure;
tnat is, man intentionally uses his reasoning power to dzduce his
alternative courses of action. It is supvosed tnat his desire for
pleasure and aversion from pain corresponds to a scale; this means the
act trat produces the greatest pleasure is at tne top of the scale and
tne act ti.at produces tne greatest pain at tiie botiom. Ie naturally
cr:ooses tue acts that produce the maximum amount of pleasure, An appar-
ent difficully arises when comparing qualities of pleasure or pain.
It seems that tnere isanctlier aimension of pleasure besides just its
quantity. However, tris difficulty is overcome by supposing utility as
the factor abstractable from every human experience and tnus the true
motivating azent. D=iinitions of utility as beihg isomorphic to
hedonistic pleasure, satisfaction or gratiiication, have been equally
meaningless from an operational point of view. 1llone of the terms have
been given meaning by a set of operations orpropositions oi empirical
significance. (For purposes of this tiesis the term utility will be
used to denote a certain set of operations that makes it possivle to sect
up a correspondence between utility and nuabers.) Tnis tnesis is
concerned with the measurability or utility and its usefulness in maltiing
predictions concerning human behavior.

The history of tne measurability of utility is not only interesting
but provides the background for understanding the complications involved.

The next section will review three aspects of this history. These are:
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(1) tne initial theorizing concerning utility, (2) the interaediate
stage of foriing concepts concerning its measurability, and (3) a recent
stase involving experimental atterpts at quantifying utility.

As a review of the literature regcarding utility is beyond the scope
of this thesis and has already been done by others,l only revelant
examnples of tas literature pertaining to the above three aspzscis will

be considered.

Review of Literature

1 o

Utility theory was brougit to the forefront acout taz beginning of
the nineteentn century by Jerzwy Benthan.? He suggestea tihe measursient
of quantities of pleasure ana painj howevar, nis purpose was difierent
than the one proposed above. His primary objective was to construct a
more rational system of civil and criminal law. Tnus from its inception,
utility was construed to be botn a motivating factor and a iworal factor.
It was thought that, from th2 intrinsic nature of man, rules and
principles could be discovered tihiat would prescribe "right" action for
men. This thesis atterpts to abancon tne noition thnat utility has a moral

connotation and restricis itself only to the motivating i-plications.3

1z, J. Stigler, "The Developrient of Utility Theory I anc II,"
Journal of Political Zconony, Vol. 57 (October, 19.0C).

2Jeremy Bentham, Introduction to tlie Principles of ilorals ana
Legislation. (Oxford: Clarenuon Fress, 170v).

3, Friedman, and L. S. Savage, "The Expected-Utility Hypothesis
and the ieasurability of Utility," Journal of Political Lconowy, Vol. 60
(December, 1v:2), p. L7i. The authors point out tne widespread con-
fusion in using "the sane wora-utility-to stand for two quite ditferent
things: on the one hand a quantity that it is useiul to resgard an
individual as maximizing in interpreting his behavior and predicting







This procedure is based upon tre author's beliei that "no study of
wnat men do can avail to teach us what tney ougnt to do."

Later in the nineteenti: century ti.ree economists, Jevons, lienger,
and Walras attemptea to make explicit tne consequences of the measur-
ability of utility in the concept of marginal utility. Of tnes measur-
ability of utility Jevons saids:

A unit of pleasure or of pain is aifficult even to conceive;
but it is ti.e amount oI these leelings wnicn is continually
prompting us to buying and selling, borrowing and lendaing, labour-
ing and restin;, proaucing and conswming, and it is irom tue
quantitative eirects of itne reelings tnat we must estimate tneir
comparative amounts,.?!

In constructing a way to measure utility he employed tne familiar
measuring stick of money.

The price of a commodity 1s the only test we have of the
utility of tihie commodity to thie purchaser; and if we could tell
exactly how mucn people reduce tueir consumption of each important
article wnen tne price rises, we could determine, at least approxi-
mately the variation of tre final degree of utility. . . . UIor tue
first approximation we may assume that tne general utility oi a
person's income is not afiected by the changes of price of tue
commodity; so tunat, ii in the equation

¢ x =nYec

we may have many different corresponding values for x and m, we
may treat 9’c, tne utilily of money, as a constant, ana determine
the general character of the function¢ x , tie final degree of
utility.=2

his reactions to changed circumstances, and, on tne otner nand, a
quantity that he 'should! maximize or that society 'siould'! mazimize
or help him to maxirize."

1W. S. Jevons, The Tieory of Political “conouy (4%h ed.3 London:
Macmillan and Co., Limiied, 1yil), p. 1l.

20p. cit., pp. 146-147. The final degree of utility is its
marginal utility.






Although Menger gives no empirical tecinique for measuring utility he
atierpts to distinguisi: value and utility.

Utility is tue capacity of a tiiing to serve for tnhe saiis-
faction of human needs, and hence (provided tue utility is
recognized) it is a general prerequisite of goods-cunaracter . . .
wnat distinguishes a non-econormic good from a good-subject to tie
quantitative relationsaip responsiole for economic character is
tne circumstance that tlie satisfaction of human nezcs coes not
depend upon trne availapility of concrete quantities of tue former
but does depend upon trhe availability ol concreve quantities of
tne latter. For tnis reason tne former possesses utilitvy, but
only tne latter, in addition to utility, possesses also t.at
signiiicance for us that wz call value.l

A translator's note? points out tnat kenger tnougit the concept
Butility" is entirely objective and lacking in psycanological content.
He pictures it as an abstract relation between a species of goods and
a human need,

Walras does a masterly job of avoiding the empirical joob of measur-
ing utility. Instead he says,

I shall. . . assumne the existence of a standard measure of
intensity of wants or intensive utility, wiicn is applicable not
only to similar units of the same kind of wealtn butl also to
different units of various kinds of wzaltiie . o 3

Analytically, if we are given eiTective utilities as func-
tions of tihe quantities consumed accoraing to tne equations . . .
and . . . then tie "raretel!s" are designated by the derivatives,

3 4

L] L] L] anq L] L] L] .

The translator of Walras! work points out tiiat it would have been

better to have chosen a word less vague and less ambiguous than

1Carl Fenger, Principlses of Economics, trans. and edit. J. Dingwall
and B. F. Hoselitz (Glencoe, 111.: Free Press, 19.0), p. 119.

20p. cit., p. 118, bho. 6.

3Leon Walras, elements of Pure Zconorics, trans. William Jaiié
(Homewood, Ill.: Ricunard D. Irwin, Inc., 1$26), p. 117.

40p. cit., p. 120.
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rarete's" to express nis mathematically precise concept; but it was
clearly out of filial piety tuat he perpstuated in his ovm work his
father's favourite term.l e alsc points out tihat "rarete's" has tne
same significance as Jevons!'! "iinal degree of utility" widcn Jevons
aefines as the differential coeliicient of total utility considered as
a function of quantity.?

Altihougl tne main application of utility treory has been to tne
concept of demand, more serious attention to the measurability ol
utility functions tian was given by ti:e preceding taree economists was
given by Fisher, Pareto, and iiarsaall,

Fisher constructed a techinique for measuring uiility after iormu-
lating the following mathematical system.3

Postulate: Zach incividual acts as he desires

(1) Delinition of utilitys:
utility of A = utility of B

if the given incividual at tne given
time prefers A to B or neituer

(2) utility of d A _
utility of d B
if the utility of d A = utility of ndi
(11 total)
and utility of d B = utility of d K

n

(3) %—% = marginal utility
(4) %-X- = unit of ubility (util) A being given

11tid., p. 506,
?Ibid., p. »00.
31, Fisher, katheomatical Investirations in the Taeory of Value
and Prices (New tiaven: Yale University Press, 1y50).
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A

(5) %—% " d A= total utility
Q

(5) A . %—% = uvility value
A

(7) g_% .dA-A%-}Egain
0

Assunption: S X = Function of A only

Corallaries:  From definition and postulate,
nen B 1s excnangea for A

010
wl<
-
(]
clo‘
=<
b

From (2) and asswrmotion, in the equation:

utility of & A _ ' . value of n is independent ol tie particular
v.ie ue ol : iC 1 I T ®

utility o @ B~ 7 i . s p e * > balt-
commodity and of its quantity ii used in tne
deilinition.

The metinod of measuring thie marginal ulility was to utilize data
of family budgets and prices so as to conmpare tne wanis of two typical
families of aiiierent incomes, in tie same communivy, by using as a
yardstick or criterion, a third family naving identical tastes, obut
diff'ering in tiie amount oi income and living under a diiierent scale
of prices for foods, renis, clotiing and other items of conswiption.?
Furtiier details of tne technique are oi no conseguence nerej; however,
a quotaticn found later in tue same paper sneds light on Fisher's

ultimate purpose. ". . . accorcing to winich way this procuct difiers

1Trving Fisner, A Slatistical Letnod for leasuring "ﬁa”g’nal
Utility" and Testlnv tue Jusvice ol a Proh;LSSLVO Incore Tax in iceonomic

Sssays Conlributed in Lonor ol Jo.n bauss Clari (tiew York: macm1l]an,
1921§,pp.Lzh
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from unity, we have a justification for progressive or regressive
taxation . . . M1

Pareto in addition to arguing tnat tne slopes of incifierence
curves can be deduced irom budgeiary data wondered if a unique total
utility surface could be integrated. He answered by saying that a
unique total utility function could bz constructea il tie counsumer could
tell the magnitude ol tie utility gained by moving from one indiflerence
curve to a second relativs to tie utilily gsained by a move to a tnird
incifference curve. Pareto coudted tuat tiie conswier could rank tiese
utility difierences.?

In inarsinallt's analysis of aemana iz roies an assumption o. constant
macvzinal utility of money. iowmver, Zn rezard to riskx ta.ing and insur-
ing, widcn is more appropriate to what is to follow, he says:

e« « « from tne general law tinat the utility to anyvone of an
additional £1 aiminisnes with the number of pounds he alreacy has,
involves an economic loss, even wien conducled on perifectly rair
and even terms. For instance, a man who having £500 makes a fair
even bet oi £i00, nas now an expectation of happiness equal to
half that derived from £700, and half that derived irom £500;
and this is less tnan the certain expectation of tne happiness
derived from £600, because by hypothesis the difference between
tae happiness got irom £000 and £,00 is greater than tane dirtference
between the hanpiness got from £700 and £600. . . , the direct
converse . . ., 15 that a theorstically fair insurance against
risks is always an economic gain. . . .°

Perhaps the most outstanaing feature of the development of uiility

theory tnrougn liarshall has been the emphasis upon the conssquences of

1Toid., p. 165.

®From secondary sources. Stigler, op. cit., p. 361.
3A1fred Marshall, Principles cf Economics (4th ed.; London:
Macmillan, 1947), p. 15>,
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utility measuremsnt aerived by thne us2 of tie natnzaatics of physics,
e.g., calculus and cirsereniial equations. It is not until von lMeumann
and lorgenstern conceived ecconomic bzhavior as a game of sirate;y that
tihe mataematics of set thcory and prebability tneory play2d a role in
utility measurement, They point oul that uncer tae ceoncitions con which
thz conventional utility concept is based, very little extra intuition

is necessary to reacihh a nwisrical utility. They says

e« « o W2 expect tne incividual . . . to possess a clear
intuition whetiier he preiers thz event A to the 0-.0 cowbination
of B or C, or convarsely., It is clear tiat if he preizrs A to B
and also to C, then ne will prefer it to tne above comdination
as w2ll; sinilarly, if ne prerers B as well as C to A, lhen he
will prefeer taz combination too. But if he sioula prefer A to,
say B, but ~t tae same time C to A, then any assertion about his
preference of A apainst tue combination contains fundasicntally
new intormation. Specifically: IF he now preiers A to tae 50-.0
combination of B and C, this provides a plausible base for tne
nunerical estimate that his preil'erence of A over B is in excess
of his prefersnce of C over A.1

These notions wiiich have been made explicit by application oi
mathematics by von Neumann and llorgenstern will be us=2d in ti:ie latter
chapters of tnis thesis. However, it rewains to point out some ol the
consequences of this new approacn. Tnere are essentially two groups of
individuals who have tried experimentally to measure utility; these arz

economists® and statisticians.3

1J, von HNeumann, and C. ilorgenstern, Thzory of Gam=8 and “conomic
Behavior (Princeton: Princeton University rress, lvy().

2The amount of literature in economic journals is increasing so
rapidly that it would o beyona the scope of tils tiiesis to present a
corplete bibliography. Tiue references cited usually contain references
to other literature. A good source of reference material up to 1y-3 is
A. A. Alcanian, "Tie keaning of Utilivy iieasurement," Aierican Sconomic
Review, Vol. L3 (iarch, 1953), pp. 20-30.

3The interest in utility measurement by statisticians is evident
from the surge in literature. It is not tae purpose ol tiids thesis to
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Lrpurixents perioried by economists, such as hosteller and Kogee,
were atteipts to mzasure utility experimentally using real oney.
However, the size of gain was s:nall in coiparison to what would be con-
sidered a return on investment in a farm enterprise to a fars sanajer.
lostzller and logze's subjects were 17 ilarvard students and national
guardsmen, 1. of wiom finished the experimeab. Their conclusions, thousn
tentative, were tinat subjects aid choose amens uncertain prospects on

the basis of tuz utilitics of tie ancunts of moncy involved and on tue

g

basis of tue prcbabilities associatea with each.

Cne respect in wnich tie recent work of tie statisticians difiers
from that of the econorists is taat as tngy proceed they are developing
a decision maliing model of wiicn utility measurement is only a part.
The economists believe taey already have a decision ma:ing modz21l in
wnat they call marginal analysis and that utility measuravient is tue only
cormponent laciking before the mocel will predict behavior.

The statisticians' point of view is illustrated in tas quotation
from Suppes:

« « . Tae increasing acvocacy of subjective probability is surely

due to the increasing awarensss that the founaations of statis-

tics are most properly constructed on tue basis of a general
thzory of d=cision maiing. In a given dzcision situation, sub-
jective elements seem to enter in three ways: (i) in the
determination of a utility function (or its nezative, a loss
function) on the set of possiple consaquences, thz actual conse-

quence being aetermined by the true state of naturs and the
decision taken; (ii) in tne determination of an a priori

o
references to other literature. A good sources of rsierencz material is

P. Suppes and W. iuriel, "An Axiomatization of Utility Bassa on the
Notion of Utility Differences,® i‘anar-oment Science, Vol. 1 (April-July,
1955) .

compile a complete bivliography but the relerences cited usually contain
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probability distribution on the states of naturc; (iii) in the
Qﬂte"mlnauion of othier probability distributions in the decisicon
situation.

5

One of the experiments in utility measurement carried out by
Davidson and Suppes usea a linear programming model to mzasure cardinal
utility and to predicu furtner ciaocices. The general procadure was as
follows:?

Husic stuuents were used as subjects, witn long-playing
records as outcomes. mach sunjz2ct came to tarse s=ssions; all
testing was done indiviaually. In tne first session a utility
curve for six records was dztermined by tne linear programming
method. . . . In the sccona session a utility curve was found
for anotner set of six records, two of which were drawn irom une
set used in tne Iirst s2ssion to per:d.t the consiruction of a
joint curve. Tae joint curve was used to predict choices be-
tween untested combinations of tne ten records used in tie two
sessions, and these precictions wecre tesiad in a tnird s25sicn.

‘Bxperiments carried out by Udwards® attzampt to emphasize the
importance of subjective probability. He says psople havs
a consistent, stable pattern of preferences amon;y probabilities
in gambling situations, and tnat tiis pattern of prefersnces
among probabilities is anotner factor, in addition to tihe sub-
jective value of money, waich may cause human bznavior to diirfer
strictly
irom tne expected utility hypothcsis.

Before proceeding in the next section to the literabure that wus

the inspiration for this study, consiaer iwo important ch.aracteristics

1P, Suppes, Tae 2ole of Suvjective Prepapility and Uvility in
Dacision Mekino, Tecnh., dzpori Ne. 3, Project ho. luu3, Urllice ol
Cranance gesearch (June 1, 1955).

2D, Davidson, and P. Suppes, Experimental Measurement of Utility
by Us2 of a Linear Procramming liodel. Technical Report who. 3, Orlrice
of haval aesearcn (April 2, l),o).

3W. Edwards, "ixperiments on sconomic Dzcision Making in Gambling
Situations," Seminar on th2 Anvlication of Hathematics to the Social
Sciences (University of hicunigan, Novewwer, 1952).







!
)

of the developmant of utility theory in swmmarizing the above discussion.
(1) The two connotations of utility in economic literature make tihe

word ambiguous for scientific research, and (2) The uss of probability
in measuring utility of speciiiea objects or events, for example money
income, raises the question of subjective probability and tne utility
attacned to prooability distriobutions. Any discussion or erpirical work
concerning the measurability of utility can not be carried out without
consideration of tiiese two nolions. OSome furtnzr aiscussion of these

two ideas will be presentcd at appropriate places in this tnesis.

There remain two contributions to utility theory which are so im-
portant to this thesis that thsy rust be singled out. The problem undar
discussion in this thesis is ' so intimately related to tnis previous
work that a statement of the hypotneses to be itested can not be under-
taken wtil the works of Friedman and Savage at the University of Chicago
and Johnson at the University of Kentucky and liichigan State University
have besen studied.

Following the approach introduced by von Neumann and lorgenstern,
Friedman and Savage produced an argumsnt concerning thez sihape of the
utility function for monetary gains and losses widch was intenced to
rationalize the reactions of individuals to risk.l The two classes of

risk situations to which individuals react are those rezarced as

1, Friedman and L. J. Savage, "Tne Utility Analysis of Choices
Involving Risk," Journal of Political ¥conomy, >6 (Ausust 1548),
pp. 279-304 or k. Friednan, ana L. J. Savage, "The Ulility Analysis of
Choices Involving Risk," Readingzs in Price Theory, ed. G. J. Stigler
and K. E. Boulding (Homewooa, Ill.: Xicnard lrwin, Inc., 1952).
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gambling and insurance., In addition tiiey react Lo otiher economic
phenomena involving risk., Tn2 hypotiesis proposzd as stated by Friedman
and Savage (Chapter III uses tie von Neumann--liorgenstern notation) is:

In cnoosing among alternatives open to it, whether or not
these alternatives involve risk, a consumer unit (generally a
family, sometimes an incdividual) behaves as if (a) it had a con-
sistent set oif prererances; (b) these przierancas could be
completely cdesscribed by a function attaching a numerical value--
10 be designated "utility"--to alternatives eacn of which is
regarded as certain; (c) its objectives were to make its expected
valus as large as possible,.?

‘e conceptual experiment for determining the utility ifunction
offered by Friedman and Savage is not the one used in this thesis.
However, tie procecure they offsred, altiough somewiat irpractical, is
an alternative to the one used. They sucgest:?

Szlect any two incomes, say . 500 and ¢ 1,CCO. Assign any
arbitrary utilities to these incomes, say O utiles and 1 utile,
respectively. This corresponds to an arbitrary choice of origin
and unit of measure. Select any intermediate income say i 600.
Offer tlie consumer unit tuc cholce between (A) a chance a of
$5C0 and (1-a) of {1,CC0 or (B) a certainty of 600, varying a
until the consumer unit is indifferent between the two. . . .

e« « o In this way tae utility attached to every income
between {500 and {1,000 can be determined.

Friedman and Savage say viat a utility function obtained in this
way can be usad to compute the utility attached to any sets of possible
monetary outcomes and associated probapilities and to predict which of

a number of such sets will be chosen. The rfuncticn they nypotnesize to

describe the utility of money income has the iollowing properties:3

Te

(en

1Tbid., p. 2
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3Tbid., p.
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(a) utility rises with incomz, i.e., marginal utility of money income
everywnera positive; (b) it is convex irom above below some income,
concave betwezan that income and somz larger income, and convex for all
higner incomes, i.e., diminishing marginal utility of money income ior
incomes bzlow some inéome, increasing marginal utility of money income
for incomes between tnat income and some larger income, and ciminishing
marginal utility of money income for all higier incomes,?

One of Jonnscon's contributions to the field of farm managemsnt has
been nis recognition tnat tnhe Friedman and Savage hypotnesis concerning
consumer behavior in risly situations has applications to many or the
risky events occurring in farming. He pointed out in a book? written
Jointly with L. A. Bradford and later at thz 3Bczeman Risiz and Uncertainty
Conference® that farm managers nead not nave either a positive prerer-
ence for stability in order to insure or a preference for gambling in
order to engage in risky enterprises., Johnson noted that all that is
necessary, according to tne Friedman--Savags utility function, is that
(1) the disutility oi losses in assets or income increasss at an increas-
ing rate, and (2) the utility of gains in assels or income increase at

an increasing rate.

1Tn Cnapter V only tne first two stages are derived.

?L. A. Bradford, and G. L. Johnson, Farn Fanagement Analysis
(New York: John Wiley & Sons, 1953).

3G, L. Johnscen and C. B. Haver, Decision Ialzin: Principles in Farn
Manasement, Kentucky Bulletin 593 (Lexington: University of Kentucky,
1953 , anc G. L, Joinson, "Learning Processes: The Incivicual Approaci,™
Proceedings cf Rescarch Conference on :isk and Uncertainity in Asri-
culture, Lozeman (Farzo, L. D.: Lorth akota Asricultural Experiment
Station, 1953).
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In reierence to farm managers! benavior in gain situations he
saycs
The action of a consicerable nusber of rarmers, everywaere,

imply tnat tiaey value gains in income--producing ability at an
increasing marginal rate. In techinical economic terns tiis is

L

the same as saying tnat tnsy have an increasing marcinal utility
for income and assets.

It is tanis type of beliei that lea Johnson to uncertalie a study
of farmers! managerial processes including a test of the Friedman--
Savage hypotnesis. The Interstate lianagerial Stucdy, to be discussed in
tr.e next chapter, in cooperation with other ressarcihers is the iirst
large scale atltempt at stucying trnese processes. It is elso the first
time that quantifyingz of utility nas been attempted in the {ield of
farm management and used to describe farm managerial behaviecr. Thi
latter phase of tne Interstate iianagerial Study will be the direct

N

concarn of the autiior in tiiis thesis.

Statenant of H:pothesas

The theoretical construct ilnat man maximizes a measuravle quanvity
called utility malies it possible to deduce the hypotiiesis that there
is a mecans by whicii utility can be quanvified., A second nypoti:esis
can be deduced irom tiie notion tiat manajerial behavicr can be predicitea
from the nuierical utililies., Tais hypotliiesis states: There exists a
corresponcence between thie numerical utilities derived frem this
technique and such charactcoristics of indivicuals as age, nurber of
dependents, yecars of {armin; experience and place of residence.

A furtier cause and eflfect association exists between the numerical






utilities and certain managerial behavior such as income raceived,

net worth position, deot position, and behavior in otler situvations
requiring managerial action. By relating numerical utilitiss, cormon
characteristics and managerial behavior of the past and present, future

managerial bzhavior can be predicted.

Crranization of Thosis

In the chapters whicu lollew the original objectives and procecures
of iie Inferstate lanagerial Stucy will be discussad (Chapter II) and
the mathematical model of von lieuriann and liorgenstern will be relatzd
to thie technique of quantifying utility used in the Intersvate ManageriZI“\N\\\
Survey (Chapter III). Then the effectiveness of the Interstate
llanagerial Survey technique in eliciting answers will be cvaluated
(Chapter IV). Next the relevant data for testing the hypothesis concern-
ing the significance of tlie nunerical utilitics will be presented
(Chapter V). Finally, a sumrmary and an evaluation of the tecinique will
reveal tre significance of tihds metnod of measuring utility and suggest
precautions to be taken in future research concerning tns use of
measuravle utility in erplaining managerial benavior.

Tiie implications for farm management teaching and extensicn are not
given in this thesis. To adegualely accomplish tais tasx would involve
displaying various etihical propositions,and aecucing irom tnese and Iron
tiie statemenis of fact presenced in tihis thesis, recommendations usziul

to farm managers in solving tueir problems. These rccommendations can






and srould be presanted in otier literary iorm taan in a thesis,

¢ of these recommendations can not be undertaken

o

furtiierniore, publisniin
by tne aulnor in a scientiiic role, The capacity he will be serving
when writing the irplications of this study is, a non-scientist, a

policy-reviewer,






SUULCE CI DATA

Orizin of Tnterstate lanazsrial Study

The Interstate ianagsrial Study, henceforth referrsd to as I.:i.S.,
is based upon the ideas and concepts stated in Johmson's and Haver's

bulletin called Dz2cisicn-ialin~ Frincirles in xarn anars2:ont,l

The main contribution of tnis bulletin is th=2 concept that farm
managencnt may be viewsd in a functional-situaticnal framework. The
five functions tuhat management is thnougnt to periori are:? (1) obser-
vation, (2) analysis, (3) c¢ecision concernin: ta2 problem undar
consideration, (4) action taking, and (5) acceptance of econociic respons-
ibility. Tne situations in wnici: tniese funciions are carried out are
characterized by changing coenditions, The varying aegrees of knowledge
concerning (1) price structures and changes, (2) production methods
and responses, (3) prospective technological developments, (i) the
behavior and capacities of p=ople associated with farm businessecs, and
() tne economic, political, and social situations in which a farm

business operatcs result in changing the conditions.3 The five degrees

1G. L. Johnson, and C. B. !Yaver, D2cision ialin- Principles in
Farm lanazencent, Kentucky Bulletin 593 (Lexingoon: University of
Lentucky, 1y53).

2Tbid., p. 0 or ci. G. L. Johnson, "hkzedsd Developments in sconoiic
Theory," Journal of Farm Zconorics (Vol. 32, Nov. 19iG) p. 1151-:2.

3Johnson and Haver, cp. cit., pp. U and 9.
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of knowledge tiat are delinecated are2:1 (1) subjective uncertainty,
(2) inactive situation, (3) thz lzarning situation, (i) forced action
situation, and (.) subjsctive certainty. Thes2 conca2pts wnich form tne
background to tie stucdy have been sudbject to discussion? and some
empirical work,3

The most important discussion ol tness conczpts from the standpoint
of initiating empirical study occurred at t::2 (is: and Uncartainiy
Conference at Bozzaan, liontana, in 1%:-3. Altiouga Jounson presznted in
formal meetings some hypotizses tiat could L2 ewpirically tested,?
various interestasd indiviauals at inforiel mzetings «ia most of tihs
conceptualizing tor tue I.w.S. After considerable discussion, an inter-
state survey was decided upon as a mzans of ovtaining data to test the

T

concepts set forth in Johnson's and Haver's bulletin. The sz2ctions trat

follow will be concerned witn tie operating dztails of itz survey.
Interstate lanagerial Survey

Trie Interstate lanagoerial Survey was conaucted in seven states

and obtainzsd a total of 1075 interviaws. Tae saven state institutions

1Tbid., pp. 11l-1li.

®Procecdin:s of .2scarch Conference on fis and Uncertainty in
Arriculture, Great Plains Council Puolication ho. 11 (rargo, No Dt
Nortu Dakota Arricultural College, 1945).

3G, L. Jonnson, khanaverial Concepts for Acriculturalists,
Bulletin 619 (Lexington: Universivy Of Lenvucny, 1J.it)e

4G, L. Johnson, "ielevant Tneories, Concepts and dzszarcn Tech-
niques; and Learnin; Processes, The Incividual Approach." FProcecdings

of ileg=arch Confzrence, Publication Lo. 11 (rargo, N. D.: korta Daioua
Acricultural College, 1901).
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wirich cooperated on setting up and running the survey are: (1) Univer-
sity of Kentucky, (2) University of Ciio, (3) Purcue University,

(L) Michigan State Uﬁiversity, () Nortin vakota State Agricultural
College, (6) Iowa State Collepe, and (7) Kansas State Collepe. The
services of tiie Farm Founaaivion and tiie Risk and Uncertainty Subcommities
of the lorthh Central rarm ranagement Researci Cormittee were utilized

in establisiiing the cooperative relationships, Ilidchigan State University,
as originator and a primary sponsor of tne survey, arranged ifor and
contributed the services of a survey expert for use (a) in constructing

and pre-testing survey schedules and (k) in training interviewers.

Sciiedule Construction and Pre-tasting

Thie developiment of the sciiedule used in the Interstate ranagerial
Survey proceeded trrougn iour stages: (1) a oroposed list of questions
inclucding the opbjectives anc hypotieses to be tested, (2) a tentative
sciiedule showing iurtier design of tiic questiions, (3) a scnedule ior
pre-testing, and (L) th2 final field scheaules.

The proposasd list ol qucstions, objeciives and hypotineses was
prepared oy Glenn Joinson and tiie autiior and was presented to the Risk
and Uncertainty Subcommittee of tie North Central Farm lianagement
Research Committee in November, 1953} Arter considerable debate, the
cormittee agreed trat the subject area was well enough defined to
proceed to the question design. For tnis purpose the services of Joel

Saith of the Michiyan State University Sociolory deparimsnt were
(&)

ynpublisied report, liovamber 14-17, 1953, at the Farm Founaation
Office, Chicago, Il1ll.
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contractea., Wit the aid of dJoel Sritii a tentative scnedule was con-
structed. liore empnasis was placed on cesign and werding of questions
trhan in tne prsvious proposesd list. This schecdule was presented to
the subcommittee in larci of 19.4.1 After careiul scrutiny, and aiter
tne conmittee presented its revisions of tne questionnaire, a tnird
schedule to be used in a pretest was constructed.

Copies of the pretest scnedule were sent to eacn of tne cooperaling
states where the questions were subjected to field conaitions in the
respective states. Tne schedules complete witn farmer responses and
the interviewers! comients on the effectiveness of each question were
returned to Michigan State for furtner analysis. From this valuaple
pretest material, a final schecule was designed.

The results of the pretest based upon a criterion of workability
snowed that the total list of questions which required an average of
three hours to answer was too long. Tae beliel that tnis lengtii of
interview would cause some of the respondents to become ifatigucd and
disinterested resulted in a major change in schedule design. The pre-
test also revealed that certain questions were inerlfective in elicit-
ing responses consistent with tue objectives ana thus were either
modiiied or eliminated. The total list of questions widich appear in
Appendix A was programmed into six shorter sciedules requiring an nour
to two hours to complete. Hach smaller schedule was intended to com-

prise a unit in itself, tnat is, those questions wiich bore a close

ynpublisiied report, liarch 23-2l;, 1934, at the Farm Founcation
Office, Chicago, Ill.
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relationsnip tc each otier in terms of the iuypotiieses to be tested
appear on the same schedule. The distribution of the questions over
the six schedules appearsin Appendix B.

The order of tre questions on tie final sciiecule was also carsfully
consiaered. Tie scquence of questions attempitea to rollow tuis pattern:
(1) a few easy, single response, atiribute questions, (2) tiiose open-
ended questions witich required a Iree response without prior iniform-
ation,! (3) some ranking questions witi inrormation aid cards, (L) soms
open-ended questions concerning speciiic decisions, (5) open-2znced
questions requiring s.ort answers, (6) questions requiring a "yes" or
"no" answer, and (7) furtzer attribute data including gross income,
net worth and deots. Tne oraer of questions on the final sciecule is

also snown in Appencix B.

Interviewer Scheol

In June 1954, an interviewsr scnool was hzld for ons week at
Purdue University. Jo2l Smitn with tne assistance ol Glenn Jonnson and
the author instructed the interviewers of the seven participating
states. Jowa and lorth Dakota had representatives at tine school who
later instructed tneir interviewers. The purpose or tne school was to
acquaint the interviewers with tne stucy, tie survey and tne schecdule,
to instruct tine interviewers in the proper techniques of interviewing,
and to supervise some practice interviews under actual conditions.

A mimeographed review of tne oojectives of the study, tihe intent

of the questions and sampling procedures nelped acquaint tie

17his order was sucn as to avoid "ouild in" answers.
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interviewers with the stucy and thz survey. The schedule was fully
discussed. A mineographed s2t of instructions whichi incluced (1) ceneral
interviewing instructions, (2) ceneral instructions for the schscule,

and (3) instructions for specific questions aided in exnlaining inter-
viewing procedures,

Following tnhe formal instruction, each of the intervicwers coni-
pleted a scizcdule with a farrer in th2 vicinity of Lafarotte, Inciana,
Joel Siiditii discussed the respenses and reactions obtainzsd Irom the
responcdent witn each intervicwsr. Furtler instructions ware given to
those intervicwers who nad cifliculyy on the first interview. In scne

cases a szcond interview wes talien whicli was arain revisued by Jo=l

[

Smith. One priiary objective of thase practice sessions was uniforiity

in interviewing.

Statistical Sarple

dep"es entatives of institutions cooperating with: tre liorth
Central lisk and Uncertainty Subconciitlbee spacified tlic area and units
to be sampled., The area consisteca of ei;ut geocrapiical recions con-
taining contiuous groups of wiole or part counties locatzc witiin tne
seven states. Tuaz units to be interviecwed consistza of rural commercial
farms (census definition) with gross income of 42500 or more and waiich
have single housshold managerial units. Tarms charactsrizecd by live-
stock share leases, fathcr-son arran;ements wnere both have a separate
farily and houschold, and re;ular business partnersiips betwecen two

unrelated individuals woere ineligible for interview,






he statistical laboratory at Towa State Colleze cesiznea a
stratified random sarple of areca sampling units. Zach of tie eight
areas was a stratum and each stratum was subciviced into arca sanpling
units. Bach unit was expeciza to convain two elipgible farms (in the
case of Kentuclty sampling units wi:ich containad an average of tarec
eligible farms were used). The sample drawn was completed using the
1920 census of Agriculture and the 194/ fevisasd Master Sample laterials.

The fcllowingz procedure was used in selecting the faris to be
intervieweads

1) The nunber of eli;ibls farms prescnt in cach whole or pard
county was dcterminzc. (Wwioer of 1950 commercial farms witn sross
incomes of 2700 dollars or more, less the nwiber of livestocic share
leases and 20 percent in order to adjust for partnsrsiins, fatner-son
arrancements and changes in tne nuawer of farms since 19.0).

2) The total nwiber of area saiple units with two eligible farms
witnin each county was determined.

3) Haster Sample iaterials were usad in subcividing the county
into area sampling units of tlie desired size.

it) A random sarple of tlie desired number of area segments was
drawn from each stratum and these se;ments were numbered and inaicavea
on one-half inch scale county higiwey naps.

Tie sampling characteristics of the eight sirata and the number

of interviews tazen are snovm in Table 1.
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TASLE 1

CHARACTERISTICS OF THS SAPLE OF
Il\I‘ J‘.\.SJ—_APU l'.Anl f} ?I

?tr,-

— -

Estimatea Estimated mxpected Actual

Number of kKlizible Numbar of Munber of
State Elieible Faris per Intarviaws Interviews

Farms Samnling Talzen
Unit

Kentucky 1,740 3 1.0 12
Ohio 23,599 2 200 137
Inciana 15,7609 2 200 169
Iichigan 37,5u5 2 224 199
Michigan 390 2 30 30
North Dakota 9,301 2 150 127
Towa 23,649 2 140 120
Kansas 6,905 2 206 147

Interviewing

During tie swmner and fall of 195i4, twenty-thiree interviewsrs in
the seven states contactea the eligidvle farm manazers. The interviewers
were instructed to adopt the following procedure:

1) A segment map should be copied onto the applicability sheet
and tne locations of farms should be entered.

2) A drive turougn the segment before starting should allow malking
any necessary chanres on the map. (£ach prospective interviewing

location should be given an identiifying lestber in sequence.)



3) A1l apparent farm residences in a segment should be visited to
aetermine wheuiner tne occupant qualifies according to tne criteria
stated above,

L) A1l prospeclive responcents should be accounted for on e
applicaoility sneet. (A total of three calls siould bz made, if nccessary,
to account for a potentially eligible tarm.)

5) A1l interviews should bz numbered in the sequence in wiich they
are taksn in addition to ine segient numosr.,

6) The six schecwul=zs should be rotated in sequznce. (Wien a sarple
member is not at nome on the firsi vislt, reserve tus quesiionnaire
until the interview is finally made.)

7) When 10 to 20 interviews are complated, the schedules should Ee
sent to Joel Smith for review,

Joel Srmith examined the schneculss as h2 received tnem and, if
necessary, made suggestions to the interviewers on how tazy mi;nt
improve the quality of taneir completea scheaule, Tnis type of control
was intended to proauce more uniform interviewing and to insure against

unfinished schedules.

Coding Procedures

After most of the interviews were complzted, the personnzl at
liichigan State University haa the tasic of constructing a code which
would make it possible to transfer the data from tne schadules to IBil
punch cards. This task advanced in four stages: (1) preliminary cods
construction, (2) revision and testing of the codes, (3) actual coding,

and (L) cross tabulating.






The first step in tne preliminary code construction was to type
a large number of the responszs to the open-cnded quostions. Witn
(1) many answ2rs to onz question barore them, ana (2) tae poneral
theoretical bac:ground o: ilnz study in mind, Jocl Siitn, (l2nn Jjohnson,
ana tne author proceeazd witn tue sacond step oi ceiining categories
to wnich nwmoers were assi:med., L[he answzrs could tien be represented
by a nunmber. In tiie casz of the attrioute cata coue nuabers ware
assigned to intervals ol nwab2rs or to tiie actual nusader given as an
answer,

The preliminary codz, consiructed in this way, was presznted to

the Risk and Uncertainly Subcomidttse. Thne coce was revisad accoraing:
to their recommendations,

Later the sections concerning open-znd2a questions were sub’ected
to reliability tests., To test the coae a deiinite procecurs was
followed: (1) Two persons would code 15 or 20 actual qu:stionnaires
randomly selected from tnz saven states. (2) The coce numbers assigned
by the testers ifor eacn item were cospared ror agrsement. (5) wWhen
tie numoers did not agrzes, aiscussion oi tue reasoning followa2d in
coding thes item led to one of thie members changing his mind to agree
with tihie other or to both azreeing to ciiange tae coue. Tnis testing of
the code provided thne necessary packground to instruct cler:-s in the
coding procedure they were to follow.

Th2 coding of all the schedules was carried out in tiree siteps.
First, Joel Smith and the author taugnt the clerks by acquainiing tiem

with the code and tnen instructing tiem on tue proper procedure to
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Ifollow in assigning numvers to the answers on the schedule, The next
step was tne coding; tuis involved reading the response on a schesdule,
deciding whicn item in tne code best fitted tie response, and writing
a nuwnber corresponding to the itzm on a code sheet, Checiiing was the
final step; this involved a repetition of the coding procecure by a
second person. If the two clerks cid not azree on tae coce nwibar to
be assipgned to a particular response, tuzy discussed tueir reasons ior
their cnoice until either tnzy agreed or a third person was ashed to
make tne decision.

The final stage in g2tting tne responses from tne schecules to IBil
cards was cross tabulating. Aiter all the lists of responses which did
not fit tne code were eitaer (a) fitied into a broadened caterory of
the existing code or (b) included in new code items, the numwer of
items tnat would appear in a particular colwmn of the IZI card was
checked against the nwmnocr of items thnat would appear in a related
column. .

When tiue coding proceaures were completed, the tavulating depart-
ment of lMichigan State University punchad the coce nuwbers into I3
cards. The data on eacia sciheaule requirea a total of 4EQ columns on
six IBii caras. Tne punched caras were again cinzcked for interrelated
punches betwsen tihie colwnns for each qusstion. Alter initial
marginal tabulations were run these cnecks were repeated on puncn and

column totals.
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Heports and Criticism

In August 1955, a report of tiie prosress of the I.1i.S. was given
to tue American Farm Xconomics Association at their annual mezting.
harold Jenssn cilscussed tuz nature of ta2 stuay by pointing out the

N

by Johnson ana Haver

<

relation betwzen thne mana erial conceptis cevelopad
and tne survey questions.l Haver of the University of Chicazo spoke
about the universe of rarms studied® and Joel Smitn discussad some of
the problems of methods in the I.i1.S. survey.® These papers parallel
and supplement thne content of this chnapter.

Glénn Johnson presented a papar of more direct concern to tids
tnesis.® He pointza out how tihe Friedman-8avage utility hypotnesis was
used in constructing tie technique dealing witi gains ana losses in the
I.M.S. survey. Since there were no aata available at tine time of his
report, no evaluation or conclusions could be drawn concerning the

effectiveness ol the technique.

1Harold Jensen, "Progress and Problems in Decision llaking Studies;
The Nature of the Stuay," Journal of Farm Hconomics Procezsdings No. o,
(December, 1955).

2C. B. Haver, "Progress and Problems in Decision laking Studies;
The Universe of Farms Studied," Journal of Farm sconomics Proceeaings
No. 5, (Lecember, 1955).

3Joel Smiti, "Progress and Provlems in Decision Haliing Stuaies;
Some Problems of Iietuod in tae Interstate idanagerial Study," Journal
of Farm Economics Proceedings lo. 5, (December, 1955).

4G, L. Johmson, "Progress and Problems in Decision kaking Studies;
The Friedman-Savage Utility Hypothesis in the Interstate lanagerial
Study," Journal of Farm Economics Procesdings No. 5, (Decembder, 1955).
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C. F. Sarle nhas criticizsd the total study in two published papers.
In ths first, h2 points out two conceptual difiicultiss tiiat he2 en-
visions on tihe basis of the list of quzstions used in tie survey.

These are (1) the study asswaes tuat th2 decision procass is an indi-
vidual process ratiier than a social ons, anad (2) the study irpuias
decision processes to itz individual that are of a nature forcizn to the
best findin;s of psycioloy; .t In reiercnce to the questions on (uas
schizcdule he believes tucin to b2 prraszd in terms of an abstract managzrial
decision process lachking in empirical reierence.

In his s=zcond papzr, Sarle furtiier eriticiz s the questionnaire for
its use of abstract terms and concepus. Ilz empiiasizes now important
courunication between tne res=arcuer ana tie raspondents is for sound
socio-economic survey reszarch.?

In reply to Sarle's criticisns, Joanson and Swmiun claim Sar

1

evaluation was premature in tnat he was not well acquaintza with many

inmportant aspects of ta2 study, including tiie data.® In a szcond papsr,

Jormson states?®

1C. F. Sarle, "ilescarcn on the Uynamics of tne Farm hanagerial
Decision Process," Journal of Farm gconomics, Vol. 38 (February, 1,59),
pp. 157-160.

2C., F. Sarle, "Comm2nt on the Rejoinaar," Journal or Farm iconomics,
Vol, 38 (February, 19.6), pp. 167-170.

3G. L. Johnson and Joel Smita, "A Rejoinaer," Journal of Farm
Economics, Vol. 38 (February, 19:6), p. 103.

4G, L. Johnson, ".ore Ado About Sarles Suppositions 22garaing the

Interstate nunagerlal Study," Journal of Farm sconomics, Vol. 38 (uay,
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« « « (1) w2 have been aware of many ci the dangers stressad by
Sarle since early in tne design of tu2 study, (2) w2 have talien
many positive steps to avoid these cangers, (5) we have succeadzd
in avolding tuese dangers in some instances but not in others,
the pattern of successes and {ailures bzaring at best only a
vacue relationsidp to the czgr2e to widch we followaa, ex ante,
Sarlel!s sugrasted matiodologies, and finally (i) we are trying
to analyze the data so tnat no unjustiliable conclusions are

reached as a result of failures in uhe quesvionnairsz.

It is iwmportant o note tiat in none or the above criticism ol the
questionnaire were the spe2ciric questions to ve analyzed in this thesis
singled out. Tnus it remains tne task of this thesis to evaluate tne
specific qusstions, dealing witil gains and loss2s directly or in-
directly. A tecunique for quantifying utility which was made operationzl
with tus set of gain and loss questions will be evaluated in tne

ciiapters t:at follow.
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FCDZL AvD Tolindluy rCi v wASUALNG UYILITY

Thiis caapter azals witiy ti:e matacmatical rocel that is tie basis
for utility iieasursuent anda with the tecinique us2d in tne I.:.S. to

quantifly utility.

Tz roasl

It has already been asswied that tie nature ci tie manager is such
that his aim is to maximize utility. Utility was rurther supposed to
be an undefined entity or an "intervening variablz."1 It is desired
that this variable be mapp=ad or correlated to numbers in order to maie
it possible to use ti:e numbers as a basis Ior predicticn, There may be
many such mappings and the passage irom ore mapping to anotier is callec
a transiormation, the totality of these mappings forming a system of
transformations. The description of the variable by nuribers is saicd to
be unique up to tnat system of transformations.

Tne empirical relationships from wiicn utility is supposzc Lo be
abstractable is (1) preference amonz events, and (2) indiiierence between

combinations of events with stated probabilities.?

lIntervening variables are those whicn intercece between empirical
relationships, i.e., tiie concept contains only words which are reducible
to empirical laws.,

2l'nis model was proposed by von licumann and iorgenstern, Theory of

Games and Bconomic Beievior. (Princeton: Princeton University Pruss,




Trus consider a systen U of entities u, v, Weeee In U, a relation is
given u > v, and for any nuier & , (C<o6¢ <l) an cperation
ccu+ (l-ot)v=w
is detfined.
This relation and tuis operation satis: . thz follcwing axioms.l
I. u >v is a cempleue orcering of U, i.e., u < Vv wien v > u.

A. For any iwo u, v, one anc only one cf tie icllowinz relaiions

holds:

1) u=v
2) u>v
5) u<v

B. Transitivivy: u >v, v >w, ticn u > w,
II. Ordering and cornicining

A.u<v, ticnu < exu+ (L -0 ) v

Bou>v, thicnu>ou+ (1L - ) vV

C.u <w<vV, then there exists an e suci tnat ¢ u+ (L -~ ) v <w

D. u >w >v, tnen there exists an e such that o u + (1 - o ) v o> W
III. Algeora of comwbining

A.adu+ (l-e)v=(1l-0&)v+eau

B. ¢ (Bu+ (1 -B)v)+ (Ll-)v=2u+ (1-7)v wiere? =03
Two important tizorems that von Neumann and horgensicrn deduced

and proved? from this scl of axioms are:

1pAn axionatic system is a linguistic structure in wilcn no identi-
fication witin empirical constructs is mace.

2The proofs of the interceding lemmata and thcorems as well as the
proofs of the two tlieorems listed is given in the appendizc of von
liewmann and liorgensvern, op. cit., pages ol7 - o5,






Theorem 1) There exists a mapping of w —> q (w) o all won a
set ol numvers possz2ssing tihe two propertics
a) Monotony (not dzcreasing)
b) For 0 < o <1 and any u, v
Q[ (l-oc)u+ o¢v]=(l-0)q(u)+ oeq (v)
Theorem 2) For any two mappings of ' (w) anc q (w) possessing
the properties a) and t) of Ticorem 1)
(w) = Wy q (W) + w; with two suitable but fixed wy and
W, where wy > 0,
The first theorem provides tre correspondence betwecn utilities
and numbers wnereas the second theerem says the nmumerical mapping is

determined up to a linear transtormaticn.?l
Tecanique of Quantiiying Utility

The set of axioms I, II, IIJ and tacorems 1 and 2 providaes th2
formal structure for obtaining a numerical utility. If a tecinique that
incorporates tixe concepts of the axioms can be develeped Ifor obtaining
data, tiien tine theorems provice the basis for deriving a nunerical
utility function. The technique us2d in I.l:.S. nas, as its objective,
the collecticn of sucn data. Tie remainder of thiis chapter deals wita

tile construction and use ol tihis tecanique.

1, Friedman and L. J. Sava;=, "Ine Lxpecvea Utility Hypouhesis
and the heasurability of Utility," Journal of Pclitical kconory, Vol. 00
(December, 19-2), p. 446G, prescent tine alternatvive thgorem: T%nre are
NWIDEr'S Cqyyeeesy ¢, suci that u < v, if and only if uici < vlcl.

—

rorsover, any uwWo sucn quuwnccs of nwubers c¢; and cl are co cted by
an equation cy' = s + tcy for some s, t, wita t > 0.
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Consider ti.iis situation.
"If you knew taat one person out of a group ol 40 would

get a pilece of property wortn {/1,00C, at no furtlicr cost to

him, would you be willing to pay 10 dcllars out of your

present incorie to beccme a memoer of that group?™

Tnis situation could be ccnsicersd as consisting of three entities,
(1) tkhe utility of tue present income position, (2) the ulility of the
possicle 1,00C collar gain anc (3) tie utility of tne pessivle pesition

L

of naving 1C dollars less tihan at presznt. It is asswied taat a persen
could order thiese entities by the tiree relations (1) indiiference,
(2) more preferred, and () less preforrec. The operation
~u+ (1 =o¢) v =wis made meaningiul by letting:

a) u = utility of 1,000 dollars gain

b) v = utility of the positicn of having 1C collars less

(payment to play)

¢) w = utility ol present income

d) o¢ = probability of 1,00C dollar rain = 1/L0

e) 1 - o¢ = probability of losing payment to play = 39/.uC

In this situation, the operation would read 1/uCu + 33/LCv > w
or 1/L0u + 39/4Cv < w depencing upen tae answer to the query.

he transitivity asdom is given intuitive appeal by considering

that if u > w and w > v in the above situation, tren it scens plausible
that u >v. Further, th2 ordering axiom scoms clear wicn on2 consicers
u >V in the above situaticns; then u > 1/60 u + 29/L0 v since the two

alternatives are rmutually exclusive therc is no reason to expzct
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corplernientarity between the utility of a 1,00C dollar gain and tao

)

utility of tne positicn of having 10 dollars less. Tie orcerin

U

(

u> w > v surely inplies tic existence of an oewith ocu + (1 -oc) v > w3
nowever, this tecnnique does not attempt to find tie evact oc.

The algebra of combining axion rakzes it possibles to interchance
the two entities u and v in tiie adove situation and cbtain thc sume
answers, The tecnnique docs not taie acvaqtage of this axicm. Low sup-
pose trere were iwo situations, one exactly liie the above and anotiner
analogous except that

a) size of gain = 5,000 dollars and

b) oc = 1/200
Suppose that someons answered "lo" to the rirst situation ana "Yes" to
the second situation. Then the following operations would hold
respectivelys

1) 1/a0u + 39/u0 v <w

2) 1/2C0 u'+ 195/200 v' > !
Wiiere

a) u!' = utility of 5,000 dollars gain

b) ' = utility of position of having 10 dollars less

c) w=w = utility of present incore

Since tne operation ecu + (1 - o¢) v = w is postulated, it must
exist somewhere between these two situaticns. It ssomed quite impracti-
cal to rfiné tiie eract o¢ for each intzrviewee and ti:e utility entities
W.xich would satisfy this conaition. Tais was particularly true as an

alternative approzimation to tuis condition produces tie desired results.



Thus, it was assun=2d tiat an indifference point exists witiin the
interval between tie two quantities of gain. I tie true peints of
inaifference are unilornly distributed over tae interval tien they can
be represented by a point locatea half-way between tiz two quaniitiocs
of gain, then the operaticn is 1/2C0 u" + 115/120 v" = Wy where

a) u" = utility of 3,CC0 dollars gain

b) V" = ubility or positicn of havin: 10 dollars less

c) w=w = w" = utility of present incoie,

A beliel that tie larse nwibor of cases used would recuce tle
apparent inaccuracies of the mean valuzs or of sroup cata also justiiies
this proceaure. Tne complete tecanique used in tae I.i.S. consisted of
two sets of sindilar situations, one s=2t dealing with pain situations
anc uh:2 otier with loss situations. A dascriptiion of eacn of tre situ-
ations for tae gain set and tlie loss set is shown in Tadble 2.

The range of alternativé cains from 500 dollars to 50,CCO dollars,
and the range of possible losses from 10C collars to 1.0,0C0 collars
were intended to cover tn2 rangze of gains and losses wilca would be
meaningful to the respondents in tihe survey, A previcus pilot stucy
conducted by the author and Chris Beringer showed that married college
students would accept smaller loss situations tian gain situavions.
Thus the loss situations start at a smaller amount tian tiie gpain situ-

ations.

=

The ran:e ol prcbavilities fron 1/200¢ - 1/2C for tie rains silu-

ations and from 1/2000 - 1/l; for the loss situations was kept to



TASLE 2

DESCSTPTICH OF GAIN AND LOSS SITUATICKS USZED Oif Tils
LIHASTATE FAIAGS:TAL STUDY SCHLADULES
Amount of Provability mpected Arount Types ol
Gain (P,) of Gain Gain (@ P,) of Peyment Ucas?
(dollars) (o) (collars) (collars)
Gains Situations
500 1/20 25 10 25 Lo IS U
1,000 1/.0 25 10 25 L0 ¥ F UF
5,000 1/200 2 10 25 Lo i Fouw
10,600 1/u00 25 10 25 40 I¥ F UD
23,000 1/1000 25 10 25 40 ¥ F oUur
£0,000 1/2C00 25 10 2, 40 ¥ FOUP
Loss Situations
100 1/4 25 10 25 LU ST i)
500 1/20 25 10 25 L0 w¥ FoUX
1,000 1/2¢0 2 10 2 L0 iT F OUS
10,000 1/500 2 10 25 1o NI O 70
25,000 1/10C0 2, 10 2, 40w ¥ ou
50,000 1/20G0 25 10 25 40 JOVIN S

dle turee sub-colurms under tiese two neaaings corresponda
respectively to more tiian fair, just iair, and uniair odcs.
A1l 10 dollar paynents are L7, 2, collar paymenis I anc

LO dollar payments Ut'.
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a minimun, o try to avoid t..e possible coniounding eiicct ol tias
utility attached to probabilit, distridbuvions.?

The range of paynenis or stakes from 10 dollars to 40 cdollars ior
botn sets of situations was intendad to aveld the possible disutility
efrect of txnis loss as w2ll as to kecp tie expected gain or loss equal
and sinall.?

The situations were arranged randomly on two sueets of legal sized
paper wita the loss situations on tiie iirst sacet and tae gains situ-
ations on tiie second., Tuz forus used are siown in Appendix A, Tae
woras used in communicacting tie prodavcilistic situation w2reintended Lo
avold the connotation of M"roulectie wneel gabling."s

The interviewsrs (1) read an exanple® of tre loss situation to tie
respondent, (2) answered responcant's quesiions concerning tuis example,
(3) asked the respondent to check Yes or No uncer eacih of tie situations
presented to him on tire loss snecet and (L) if necessary, rescausc tue
situations in more meaningiul terms, i.e., using fire, winastorm or

otiier possible Tarm losses., A siidlar procedurz was tien rollowed with

1C. 4. Comcs, and 0. Bearaslee, On Decision-riaking Uncer Unceriainiy,
foriulate an extensive model thiat inclucdes not only tire utility of the
gain (or loss) and tue utility of the "pajyment to play" but also tue
utility of probabiliiy distribucions. HExperiments patlierned aiver tnis
rodel would include ta2 entire range of probability from C to 1. Tids
formulation can be found in R. W. Turall, C. iI. Coombs, anc :l. L. Davis,
Decision Processes (New York: Join Wiley & Sons, 19-i1) pp. 255-8%,

?In a later cihapter it is assumed that the marginal cisutility of
a dollar over ti:e range of the thres stakes is constant.

ZPretest results indicated ti.at the gains questions were interpreted
as gambling to whicn many respondentis objected. Tne attempt at avoiding
thiis connotation was not completely successiul.

“The example was unlike any of tie situations in Tavle 2 in respect
to amount o1 loss or gain, probability or pa,ment vo play.
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the sneet of gain situaiions by suvstituting gain for lcss in tne Iirst
three steps and meaningful terms in tne fourtn, e.g. a small investiment

in some farm enterprise.
Sumary

This chiapter has presented ta2 matiematical siructure Lor uvility
rieasurement, It has snown now ihis structure nas oeen identilied wita
certain aspects of tihe iecinique used in tie I.i:.S, to quantily utility.
The next two chapters will be concerned witn tiie resulils of using tunis

technique witn 529 ifarm managers.,



CLAPTEL TV

U0 LUDZL ELASCCATSD TO BSIASLISIH
COIL.SISTsLCY CLASSIFICATIQNS

Inis cuaapter claoboraives tuz utiliily model and as a irirst step in

tihe analysis oi tue dava classiiics rcsnenses as to degre2 oi consist-

[

ency; witn tie elavboratved nodel, Tiais is only a prelirminary to U.e nain
analysis of tuis tuesis. This classificavion is used (1) to itest the
ericctiveness of tie sciiecule ana v.ie reliaoility of incerviewing anc
(2) to nct only test tie tecinique of quantilying utility, but also in
cetermining rolationsi:ips deowzen utility estimates and relavsd vari-
avles, Testing of t:ec sciiedule and the reliavility of tlie interviewing
will take place in t::2 nwit chapter, wnile tr2 s=cona step 1s carried

out in ti:e sixtn chaptler.

glaberaved .odel

In wiat rcllows tie model is elavorated to include a uviliyy rlunc-
tion consistent witir itue Iormal stiuctucre sev rortua in tac previous
cnapter. llere, it was asswmed taat an inaividual would say 'Yes!' to
a situation if e u + (1 - o) v > w where

u = t.e utility ol tie pesition ci acquiring tie gain

v = tie utilit, oi tiie position of having lost tae payment to play

W = lie utility of tuce prosent incoae, anc

OC = jne preoaopilitvy oi L:ie gain.

42
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This condition is illustrated by the function shown in Figure I.2
Wealth is plotted along the Exor%zcntal axis and utility along the
vertical axis. In Figure I, the following symbols represent tie
quantities of wealtih represented by the property to be gained in the
hypothetical situations--

Py = the present income

Py - P, = the value of the property to be gained, and

Py = P, = the payment to play.

P, Py Py Wealtn
Figure I. Hypothesized utility function for an
individual who accepts a fair bet.

Choosing g such that the expected gain of wealth is equal to zero,
i.e., o¢ Py + (1 -o¢ ) P, = P,,? makes the situation a fair bet. The
expected utility u, is shown at A where ocu + (1 - o) v = u. Tue
utility of the present income w is shown at B. Tie operation ecu +
- o) v >wis satisfied wiere U > w. Only a function concave Iirom
e LN

1The shape of the hypothesized function is due to Friedman and
Savage, op. cit., page Ti.

®lhe equal sign means the monetary position of tne individual is

unchanged irom his position at Po. In Table 2 a fair bet was indicated
whena?l =Py - Pa.



above can describe the utility attaclied to the gain of wealth for a

person wno accepts tuis kind of a fair bet in maxiizing his emmpeciod

In th=2 loss situations whar.

)

A

u = tne cisucility of one position ol incurving the loss

W = tne disntility oi the position o nhaving lost the
payment of a premium (insured income)

B - o
wizc Pres2nyt

ncomnes position, anu

FJ.

v = inz utility of
& = tne probabilivy oi a loss,
a convex luncivion Irom above s:ows th2 operation e u + (L -~ax ) v < w
to be satisiicd,
In Fizurs II, ine zipected utility e¢u+ (L - &) v = u is shown
at C, and ihz uvility of th2 insured income, w, at D.
Let Py = inc present incoma2
Py - P, = the value ol the property to be lost, and
Py - P, = the arount of the premiunm.
Assuning o is such that @P; + (1 - o) P, = Py,t then the situation
is a ~rfair insurance scheme. For an individual to accept this situation
means ttat u < w.
Similarly for all tn2 other odd situations, that is, morz than
Tair, and unfair, the utility runction for gains will be considerad

concave from abova and ifor lossas convex from avove,

The equal sign means tine monetary position of the individual is
Uncnanged Irom his position at Py, i.e., the cxpected loss is zero.
in Taple 2 a fair insurance schen2 wus inaicabod wisn e Py = Pg - Ps.
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1 Py Wealth

Figure II. Hypothesized utility function for an
individual who accepts a fair insurance
scheme.

The Patterns of Consistency

In this section all possible responses to the hypothetical questions
are classified according to their cor;sistency with the hypothesized
utility function. It was shown in the previous chapter how the indiffer-
ence point could be interpolated from the two operations eeu + (1 - o)

v>wand eu! + (1 -o0¢) v! < w! given by a particular set of answers.

From the indifference operation the utility of either gains or losses
can be established. By using the concept of indifference points and
assuming that these points fall on a numerical function, it is possible
to determine types of answers which are consistent or inconsistent with
the hypothesized utility function.

First those answers which either do indicate or could indicate an
indifference point will be defined as being consistent with the axiomatic
indifference operation. These consistencies will be called "within-
odds consistent". Second, the location of the indifference points will

be specified in order to define consistency with the hypothesized



function, Tuis kind of consistzncy will be callnd "baiwz:n-odds
consistznt. M Other types of answoers will also bz considored. In
addaitior  some statistical cormparisons will be made of the obsarvad

o

ana expz2cicc nwnoers of consistance

e
D

S.

Witnin-Gads Consispcnqz

m

182 cases are consistent witn taz axiom cf indifieranca. Taers
are two kinds of witinin-odds consisvency, (1) with the inairierenco

point ana (2) witihout tie indiiicrence point.

Wi.th Inaifflerence Point

In tuis cases tue expression "within-ocds consisoznih raiers to
tire series of answers in wiich an inciiilsrencz point can be cstablisned,
Sucn points can be establisied if an indiviaual first said ‘ilo! ©o ons
or more of tns quzastions, starting at tnz snmallest gain or loss anc
tren said !'Yes!'! to thne remainaer of tne questions witiin one set of oads.
The intervals in wiich inaiirerence points can be estabiis?ed occur
along the horizontal axis for tnhe gains and for tiie losscs between two
aajacent possiole gains or losses, to one of which tie respondznt said
tho!' and to the other of whicih he said 'Yes!', Thers are rive intervals
in which the indifferences points can occur.

The location of iie incifierenca points ror each set of oads
defines "betwsen-odas consistency." This kind of consistency not only

agrees with the indiiferencz axiom but is also consistent wilh the

o7 3
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hypothesized utility function. Thns c¢2 re2 of consistency is a=terminad
J = J

by the number of indifference points inaicatad by the answers to the
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gain or loss set. The three degrees of consistency to bz defined
contain three, two and one point(s) respectively.

Batween-0dds Consistency with Taree Indifference Points. - A pattern

of answers for a respondent which displayz=d between-oads consistency witi
thrse indirference points (1) has one indiffersnce point for eacn of the
three odds wiich (2) can be joinad by a line over the interval in which
the incifference points occur tnat in the case of gains is concave irom
above and in tne case of losses is convex from above. To b2 consistent
with the hypothesized function, thie incirrerence point rlor thz fair

odds has to occur at an amount equal to or greater than tiiz amount at
whicn tne incifference point for tiie more tnan fair odds occurs. A simi-
lar relation has to exist batween the unfair and fair odds, i.e., tis
inditierence point for tne unfair odas has to occur at an amount equal

to or greater tiaan tie amount at wihich the inaifrerence point occurs

for the fair odds. By considering the five possible indiifcrence points
for each odd, thz nwaber of possivle consistent cases of tiis type is

35 for either thes gains or the losses. Actually, 24 and 29 cases for
gains and losses respectively were manifest in the results.

Between-Odds Consisvency witn Two Indifierence Points. - This type

of between-odds consistency requires the following conditions: (1) one
indif ference point per odd for each of two adjacent odds, (2) either

(a) the point for the least fair odd occurs between two amounts (of gain
or loss) larger than the interval in which the other point occurs or

(b) both points occur in the same interval, and (3) the odds for which

there is no indifference point are (a) answered all Yes in th2s casc of



tne more-than-rair oaas anc (b) answered all No in tiie case of th
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unfair odds. The nunber of possivle consistent cascs of tois t,p2 is
50 Tor either the gains or losses. When all five possible indifrerence
points are considered, tne results shewsd 12 and 22 cas2s Cfor the cains
and losses respectively.

Between-0das Consistency with One Indifierencs Point. - This tyo2

——

of consistency occurs when (1) thers is only onz inaifference point
and (2) tiue other odds are answorec all Yes or all lio accorcing to taz
following patterns:

a) If the indifierence point occurs in tue norz-tnan-fair odds
then all the fair and unfair situations have to be answesred lio.

b) If the inaifferencs point occurs in tne fair odds, then all
tiie more-than-fair situations have to be answersd Yes and tiie unfair
gituations No,

c) If tne indifierence point occurs in tne unfair odds, then all
tie fair and the more-tnan-fair have to be answsred Yzs.

Wrnen tne five possible placements of tiie indiiisrence points are
counted for either the gains or losses, the nunoer of consistent cases
of this type is 15. ©ror the gains 1lij casss and for the losses 10 such
caszs were actually found in the results.

In total for eituner gains or lossas there are 80 caszs of the
three types of betwezn-odas consistency deiined above, A chi-square
test run on tiie sum ol lhe squared difi'erences betwzen the observed and
the expected numoer of types of consistency showed a significant cif-
ference (5 percent) for gains and a difierence signiiicant at 30

percent for losses.






A smaller numb=2r of consistznt answers wsre obtained {or ths gains
than were obtained for the losses. Tiis, no doubt, incrzaszd the prob-
ability of finding a greater numoer of consistent answers of the
different types for in= losses and explains tae greater cesree of sic-
nificance for tnz gains., Tiere were almost twice as many usable
scnsdules ifrom lLue stancpeint of showing indiif:rencs points for tie
losses thnan ror tie gains. The apparent diflficulties involved will be

analyzad in the next chaptar (se2 pages 29 to 99),

Without Inaifrerence Points

A weaker detinition of "witiin-odds consistent" is a series of
answ2rs in wiaich tiere is no inciffersnce point, as tne resvondant saic
eitner 'Yes! or 'Lo' to all utne situations witiiin one set of odas.
This is a weaker aciinition of being consistent with tue axiomatic
indifference operation becauss there was no indilference point indicated
by tus answers. Tilese answers can not be consiaered to bz inconsistent
with tne axiom since a smaller or larger gain (loss) tian was included
in tie questions would allow the responuent to indicate tne location of
nhis indirtference point. They are consistent only in The seénse itnat iive
chances to reveal inconsistency failed to do so.

Betwaen-0dds Consistency witn lio Indiiierence Point. - Thuis is the

weakest type of batween-odds consistency. It occurs wiizn the respondent
answered either all 'Yes! or all 'iio! according to tie following
patterns:

1) No to all turee odus,

2) No to untair and fair, Yes to more fuan fair oadds,



3) Fo to unfair, Yes to fair and more than fair,

L) Yes to all three odds.

Any one of tihess is called a wsak rorm of consistency because
(1) there is no indifierencs point, (2) tne pattern 2) above is not
inconsistent with a hypotliesis of ciminisiing marginal utility for gains
or diminiszing marginal disutility tor losses, and (3) pattern 5) above
is not inconsistent witn a nypotnesis of constant marginal utility.
None of the cases are inconsistent with a nypotaesis of measurable

utility. There are only these four possible cases of this type.

Witnin-Ouds Inconsistency

The answers in this group are those wiich s.owed more than one
indifierence point per odd aiter adjusting tie answars ( see pn. -
55 ). Also incliuded in tnis group are cases wiicii w2re inadequate ior

asszssment, i.e.,one or more, but not all, situations were not answered.

Between-Udds Inconsistency
These cases of inconsistency, altiiough containing one indifierence
point per odd which made them "within-ocds consistzant," nad ti:.2 in-

difierence points located so tiat tney wsre not consisient with taez

hypotinesized utility function.

Ilone of tne Oacs Answered

In some cases, tne respondents refused to answer tie questions;

these cases are included in this group.



Statistical Comparisons of Cbpservad and “pectzd Witiin-Uads Consistoncy

N

The nuwnber and percentagz of observed and expected witinin-odds
consistencies are shown in Table 3. The expected number assumes tuav
the questions ware answared at rancom. Torat is, by chance s2ven cases
ars expected to be consisient witn tie inciliersnce axiom out of a votal

of 6L ways in wiici:t six Yss or lio answars can be pemuted Ior one ocd.

TAJLS 3

sCUED IUMAL AD PCPGATICHS OF WITLIN-00DS
1371, CIeS rO:4 GAILS AWD LOSS=S

Type of Answer Ocds Cbservad QObsarvea  bxpected dxpacied
Nunber Proportion  Number Proportion

Consistent Fore tnan Fair 303 63.6 7.8 10.9
Inconsistent lorz than Fair 156 31.4 L71.2 659.1
Consistent Fair 370 59.9 57.8 .9
Inconsistaent Fair 159 30.1 n7l.2 69.1
Consistent Unflair 369 69.68 57.8 10.9
Inconsistent Unfair 1560 30.2 L71.2 Sv.1
Losses
Consistent More thian Fair 590 1347 57.8 10.9
Inconsistent liore tnan Fair 139 25.3 L71.2 8y .1
Consistent Fair 356 Y 57 .0 10.9
Inconsistent Fair 173 32.7 u71.2 69.1
Consistent Uniair 37k 70.7 57.8 10.9
Inconsistent Unzair 155 29.3 L7l.2 9.1

t is apparent tuat tacre are six tim2s as many obsarved witnin-odds
consistencies as there are expzcted by tihe random mocdel. Cbviously

rancom answering as a null hypoliiesis must be rejected.
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Statistical Corparisons of Oégérved and Expecied Bevwz2en-Cdcs Consist2ncyr

In total for eitnher gains or lossas thzre ars 8 caszs of the four
types of hetweesn-odds consistency as delined avove.l Tk i iy
pe o1 istency elined avove Tn2 nwnoer of

individuals wio revealed each of the four types is sihown in Table I

Tz total number of interviews was 529,
TASLE L
LU-328 OF INDIVIDUALS IN £ACYH CF TiZ FCUX TYPZS OF
350 S ai-000S CQLSISTENICY
Nwiver of Incifierence Chs2rvad Hwnbar
Points Gains Loss=s

3 506 127
2 e} 1>
1 u?a >0
0] Q- 1G5

Total 230 NS

%For reasons ¢liven in a later chapter tuis aoes not include

all llo answsars,

It is apparent that a nypot:esis tiat would state an equal prob-
ability of occurrence tfor each of the 8y cases would be rejected. A
nypotnesis of the probability of occurrence coula pe formulated irom
this study tinat could be teswea by later stucies, Suosaquent ci:apiers
will consider some oi tiie reasons for tnese aifierences in answers
between the degrees of consistency and belween tis gains and losses

questions.

1Considering the gains ana losszs tocetner, tiere are 7,056 possible
combinzticns of cases consistent witn tire axiom and tne me2asurable utlil-
ity hyvothesis. HNo atterpt Lias been made to forrnulate a probability
model Ior tne &L or for the 7,050 casecs.



CIYA 4._4.|. V

/21558 OF Tils SCHEDULES AND TRTEZRVIEWZI:S
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This cnapter considers tne resgonses to tne schiecdule of questvions
concerning gains ana lcsses in respact to its eliectivenzss in elicit-
ing answers. In orcer to carry out this evzluation it is Iirst
necessary to review tie proczceures rollewed in getiing toz answers rrom
the [ield schedules to I3kl cards., Tuils review inaicates tiie adjustments
that were madz in ths answers and the kind of in:icrmation iinally cocdzc.
Then tne responses are cress classifiecd between tre iypes of answe
and tne state in wnich tne schedule was taken. rinally, between states
differences in types of answers are related to possible determining
variables, including intervizwirg procedures.

This chapter is civided into subsactions as rollows: (1) coding
orocedure and adjustrent, (2) the inrormation coded, (3) answer groups

~

derined, (L) between state differences by answer groups wita special

(D

relerence to interviewer bias.

Codin-~ Procodurg

The first step in thes process of getiing tue responses onto I
cards was to copy tie answers irom tie Iield scnedules onto tie
respective colwns of work sneets. Tae work siucet is showm in

Appendix C.,

\n
e}



Tie next stop was to make certain replacenents and transpositions
woich pro-ided sose additional in oriation for testinz a methocological
nypotiuesis., A replacenent is tue changing of a Yes to a lio or vice versa
in order that tnere will be one and only onz indifferencs point per odd.
Iy taerewers no indi:ferance poinv, tinen no replacemant was n2cessarys;
howsver, if two incail::erence poinils weres indicated by the pattern o:
answars tien the point at the greatest gain or loss was eliminated by a
replacerent. A comion replacencnt, ror exarple, would be to change the
last No to a Yes in the iollowin;; szquence.

o Yes Yes Yes Yes ho

A transposition.is the interchanging of a Yes and a No in order to
maxe a pattern ol answsrs snow ons and only one indiilerence point per
odd. A common transposition would be to interchange the undzrlined Yes

and No in the sequenc? ol uniair ocas,

Fair oads: llo No No Yes Yes Yes
Unfair ocds: o No No Ycs Eg Yes

This will mal e the indiflerence point for the unfair odds occur at a
larger amount than ror thz fair odds.

Either a replaczment or a transposition was allowzd in each set of
odds but not both. Only one of either kind of adjust.ient was allowzd
because only one indifference point and hence only one area of inde-
cision is implizd by tue mod2l used in this thesis. Wasnever a replacc-
ment or a transposition was maae, a special code nunoer was indicated.
Whsther or not this adjustuent for consistency proviaes additional

obsarvations thaat would otherwise be lost is the methocologlcal
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hypotiiesis to be tested by tiids procecure. The special code number
furnisnes the test data for this unypotiresis.

The nypotuesis is basca upon tiae fact taat tihe prodability of a
consistent answar occurring by chance wituout adjusitment would ba

ol the type adjusted is large. Taus, a supsrior criverion Zor testing

¢
.

O]

tne hypotiiesis is wuether or not thne acjusitec cases are si miiicantly
aiflerent from tie unadjusted cases in relevant raspects. The hypotaesis
is tested in Chapter VI w.ere furtier preliiiinary consiructions are given.
The tanird step in coding was to sununarize tie placencnt of ta2
incifierence points on vne leit nand side of tne woric sheetu. All the

information necessary for Iuriier coding tien appeared on the work

s.ieet.

Coded Inlcrmaticn

The following were codad and placed in 29 columns on I3HI carcs:
1) A summary of the placement ol the inaifierence points ror
3 s /7 N s
each of the O odas.
2) A special punch noted wiether or not ihe odas were convertad
to consistency by replacement or transpesition.
3) The exact answers ror eacn gain ana loss situation.
L) The numerical utility corresponding to eacu indiiierence

point alter adjustments were made. (These corputaticns will

be illustrated in lie next ciaapter.)






5) Tiie patisrns or types ol bevween-odus consistency.
6) A swmiary of corbinations for botn gains ana loss2s of within

3

and between-odds consistency.

Answer Groups Deiinea

The 929 schedules were civided inlo six groups based, in part,
upon tne consisuency classes developea in tne previous cuapter.
Further, som2 of tiies2 groups are distvinctly diflerent irem z2ach ouer
in tie mode of answers, LEowever, considerable variavility siill exists
witlin several of ti.e groups. The schedules of tihe first group
(Group I and A) are similar in trat all more-tian-iair situations were
answered Yes, but diifer in tue manner din widch tne rair and uniair
odds were answered. Tie last group (Group VI and F') contains sciicdules
wriicn snowed witiin ana beltween-odds consistencys; however, no dis-
tinction is made concerning tiie location oi incislerence poinvs until
tiie next cuapter. The six groups for gains ana tie six groups ior
losses are defined belows?

Group I.2 Gains guestions answered showing one of the following

palterns:
a) Yes to all more-tian-fair, Ko to all rfair and

unfair

1For tne rermainder of this chapter groups formea from answaers to
the gains situations will be indicataed by .toman nwazrals ana the groups
{ormed ifrcm answers to tiae loss situations will be indicatea by
capital letters.

2These cases are consistent with the indifference axiom ana with
the measuravility of utility hypotiesisj iiowever, are tue weaiiest type.



v) Yes to all nore-inan-rair and fair, .o o
all uniair
c) Yss to all more-tian-iair, rair and wvair,
Group II. Gains questions answerad Lo to all odds.
Group III. Gains questions answered .ubu within-odds incon-
sistent or inacdzequate Ior asssssmont.
Group IV. Gains questions answered but betwecn-odcs
inconsisuent,
Group V. Gains questions not answersc,
Group VI.! Gains questions answered and botn within and bsiwcen-
cuads consisuent.
Similar groups lor uie loss slouavions were [oril2C as follows:
Group A.? Loss quesiions answered but siows one of tie follow-
ing patierns:
a) Yes to ail rore-than-fair, o to all fair and
unlair
b) Yes to all more-ti.an-iair and rair, o to all
uruair
c) Yes to all more-itian-fair, {air and un’lair.
Group B. Loss questions answerca but ko to all odcds.
Group C. Loss questions aiswared ouv witilin-odas inconsisuent

or ilnadequave lor assessaient.

— —

17 ese schadules aire consistent wit.: the aviom and wiv

1
sized utility Iunction. Tills group is considersd again in Ch

o

the Lypotne-

wapter VI.
2These cases are consistent witin tue incifference axion and wita

tne measuravility of utility nypothesisj nowsver, are tle wz2ai2st iype.
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Group D. Loss quzstions answered buil bebween-odds inconsistentu.

Group E. Loss questions nov answered.,

Group ¥F.1 Loss quescvions answered and bota witidin and bstween-

ocds consistent.

These groups will bz studled for difif'erences witn respeccy to
certain attributes and pbenaviors. The revealed diflerences will, in
turn, e used to explain difiersnces between tie groups.

Tie atiribute cata ace:

1) State in waich bhie sciiedule was talen

2) Respondent's years of rlarming experience

5) Raspondent's ag2

;) Nwioer of responcant's dependznts

5) Type of larrming enga;ed in by w2 respondznb

6) Luwber of years respondent attended scunool.

Trie penavior iteiis are:

1) liet worth of responcent

2) Responcent's avera;e gross incone for a turzs-year period

3) Debt position of respondent (amount of deot in dollars)

i) Provcrticn of total land managzed that is rented by the
respondent

5) Froportion of total gross incoue tiab respondent earned
iroi tie Zarm

6) The respondeni's ratio of total debis to total asscis

1These sciiecules ars consistent witu bne axiom and witl: the
hypothesized utility function. Tais group is consicered ajain in
Chapter VI,
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7) The respondent's concern ror taldng action waien e
should not, or rfor not taliingz action wnhen ne siould.

Comparisons wers mace on tne basis of tire Sutucent's "i" tzst on
tne mean values ol tne groups and by li:e cui-square test of independence
for the attribute data. Only tiose resulis are reporticd whicn sihowed
difierences significant at the 30 per cent level by tiae "i" test between
groups and indicated independence bzstween variables at chl-square values
significant at the LO per cent level. For each characteristic tie
level of signilicance will be reported.

Between State Difrerences by Answer Groups with Special
zererence to Interviewer sias

For Gains

The distribution of tne 4,29 schedule over the six answer groups

]
<

for gains is shown in Table 5 in nunbers anc by percenta

S.

TAHLE 5

DISTRIBUTICHN OF TAs 529 SCHiDULES OVER THSE SIX ANSWIR GrOUPS, IOt GAIRS

e e e -

Answer (iiode of Answer) Numoer of Per cent
Group Scihiedules of Total
I (Weak Consistency) 95 18.0
11 (A1l o) 123 23.2
III (Within-ocds Inconsistent) 83 15.7
Iv (Between-odds Inconsistent) 21 4.0
v (ot Answared) 62 12.3
VI (Consistent) 142 25.0

Total 529 100.0
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In Table &6 tie distribution of the scihiewules sor tie seven statzs

over tiie six answer groups is saown by percentaces.

TASLE 6

DISTiIBUTION OF Tiis SC.4ubULES FO2 SACH OF Tiks SIVeN STAMS
Ovit Tis SIX ASWHEZ GIOUPS, BY PEit CZhl, FCi GAINS®

I 1I 111 iv v VI Nwiper

(wWeal) (A1l Lo) (W -0 (B -0 (kot (ton- Total or
Incon.) Incon.) Ans- sist.) Scre-
Wwarea ) dules

Kentucky 26.2 15.1 15.L 3.3 §.2 32.6 100.0 61
Oxio 1y.7 Loy Telt Uald 27.9 u4l.2 100.6 46
Incaiana S 5o.1 1L.U 2.1 .4l 12.9 10GC.0 93
Michiigan 23.2 14.3 11.6 3.0 12.5 3u.8  1060.0 112
No. Daliota 15.4 20.0 20.0 0.5 12.3 27.7 100.0 65
Jowa 22.0 27.1 22.0 g.1 3.L 20.4 100.0 Dy
Kansas 19.7 16.3 22.5 5.0 15.5 13.5 100.0 71

a.. . . C e .
Cli-square is signiiicant at less tuan 1 per cent.

The importani pcint to observe in Table & is tuat hentucky, Onio,
Micnigan, and Nortn Dakota nave nigier percentazes in group VI thnan
any otner grcup. Group I is second in per cent of scheaules taken in
Kentucky, Ficuigan, Iowa, and Kansas. Inuiana and Iowa had tie nignest
percentage of scnecules in Group II; however, Indiana had over L0 per
cent of its scnedules in tids group while Towa had sliciitly over 25 per
cent. Kansas had the hignest percentage of schedules in Group ITI.
A1l the states were lew in respect to Group IV. Tne low percentages

in Group IV probably result from cocing. Schecules were provavly



disqualified from Groups I, 1I anc VI on tne basis of witi*in-ocdds
inconsislency oeiore the between-odds ractor was considered, i.e., if
an individual was inconsistent witwin one odd, his betwsen-ocds con-
sistency was not considsared.

In Table 7 tne distribution of eacn group over tae seven states is

snown by percentages.

TAULE

L=

DISTIBUTION OF =ACH G:iOUP OVER Ti[® SHVEN STATES,
BY Pat Conl, ¥01i GALNS®

I I1 i1l Iv vV VI

(Weak) (A1l ic) (W-0 (B-0 (uot (Consist=
Incon.) Incon.) Answercd) ~nt)
Kentucky 15.9 6.5 12.1 9.5 T.7 14.1
Oliio 10.5 2.4 6.0 1h.3 29.2 19.7
Incdiana 6.3 L3.9 15.00 9.5 9.2 8.LY
Fichnigan 27 .4 13.0 15.65 19.05 21.6 27 .45
No. Dakota 10.5 10.6 15.65 14.3 12.3 12.7
Towa - 13.7 13.0 15.55 1.3 3.1 gLy
Kansas 1u.7 10.6 19.3 19.05 16.9 9.15
Total 100.0 100.0 100.0 100.0 100.0 100.0

a. . . c e . . B
Crni-square is signiiicant at less tnan 1 per cent.

Tue first table in tiis sequence (Table 6) snowed how tne sciiedules
were distributed witnin eacn state., Table 7 snows tne contribution of
the particular state to each of tne six groups. Thus, Hichigan

contributed tne largest percentage of scliedules to Group I, Inciana to



O
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Group II, and fansas to Group III. Indiana, Michigan, North Dakota
and Iowa were tied for a close second in Group III. Idchigan and
Kansas contributed the largest percentage to Group IV but llichigan
made tne greatest contribution to Group VI. Ohio contributed the
largest percentage to Group V.

These two sets of comparisons for gains show the wide diversity
in answering the gains questions botn betwezn and within states. If
the questions had been answered similarly in each state, the distribu-
tions by states would be approximately tine samz and the distribution
between states would correspond to tne proportion of tihe total scnedules
taken in each state. Tnis latter proposition is not true for tne gains
questions. The same two comparisons for the loss questions follow in
the n=xt sub-section.

For Loss=2s

The distripution of the £29 schedules for the loss questions over

the six groups is shown in Table 8 in nuwnbers and by percentages.
TA3LE 8

DISTRIBUTION CF T:E 529 SCHEDULES OVir THE SIK
ANSWER GROUPS, rOd LOSSwS

Answer  (liode of Answer) Nunber or Per cent
Group Scheaules of Total
A (Weak consistency) 89 15.8
B (A1l No) 18 3.4
C (Within-odds Inconsistent) 169 1.8
D (Between-odds Inconcistent) 27 5.1
E (Not Answered) 51 9.7
F (Consistent) 239 45.2

-
Q
(@]
o

Total 529




Table 9 gives the aistributicn of the schedules ior losses witiin

the seven states.

TATLE 9

DISTRIBUTION OF TiZ SCIEZLULZS KO EACH OF THZ SEVEN STALSS OVAt Til
SIX ANSWzit GUCUPS, BY Pzi CIIT, FO LosSzs™

A B C D o8 F Loumoer
(Weak) (A1l No) (W -0 (B -0 (Yot (Con- Total of

Incon.) Incon.) Ans- sist- Sche-

wered) ent) dules
Kentucky  31.1 L.9 16.3 .9 8.2 34.L 1C0.0 61
Cnio 8.6 0 10.5. 1.5 16.2 63.2 100.0 68
Indiana 20.L 5.3 25.8 6.5 5.5 3¢.5 100.C %3
Micnigan 154.3 1.8 15.2 L3 10.7 v2.6 1C0.0 112
Lo, Dakota 9.5 6.3 9.5 6.3 7.9 60.3 100.0 53
Towa 16.9 3.0 28.8 8.5 3.l 29,0 100.C 59
Kansas 18.3 . 2.8 33.8 2.8 14.1 28,2 100.0 71

aChi-square significant al less than 1 per cent.

The outstanding feature of Table 9 is tnat tue hignest percentage
of schedules for all the states except Kansas is in Group F. Kansas
has tne second highest percentage in Group F which incluces tiose
scnedules consistent witnin and betweecn-odds and corresponds to Group VI
for gains. This distribution is in contrast witn Table 6 on gains
where the proportion in Group VI for all states is less than in Group F.
It is also noteworthy (seen in Table 9) that Indiana, Michigan,

North Dakota and Iowa have the second nighest per cent in Group C



N
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whereas hansas has ils hignest per cent in Group C. This is the group

in wnich either the within-odds were inconsistent or inadequatz for

6]

assessment. In all states except Kentuclyy at least 60 per cent of th

¢

sciedules f211 either in Greup C or Group F. Group ¥ cosdnates in all
states except Kansas ana l.enbucky. Tous, it appears that a nipn
percentage of all the respondents was either totaily consistent or in-
consistent in answering the loss questions. This is in contrast to the
results on tne gains questions, wiere several otner modes ol answers,
e.g., I, IT and IV were also prominent. Tnis may mean tnat the loss
questions were easier for T2 intervicewsrs to communicauve to tne re-

sponaent ti:ian were tae gains questions. At loast thls ceuld have

esulted in tiie responcdent atlempting to answer tlie questions, resardless

of whether or not he answared them consistent with the hypothesis;

k]

viicreas, in the casz of the gains questions, other types of answcrs ray

.»
ol
o

have appeared as tine raspondants attormted to aveld tie "sannling type
situations.
In Table 10 the between states distribution by groups is saoun.
In contrast to Tabls 7 on gains, where several states contributzd a
larcse percentace to a particular group, Table 10 shews Inclara cen-
istently contributin: tihe hisliest or at least a high percentags vo

roups A, B, and C; wiereas, iichigan contributes tne hi-hest or a hiu
percentaze to Groups D, I, and I'. Tnis between-states distribution for

losszs corresponds mor2 closely to the propertion of the total sclicaules

tarxan in each sbtate than tiie rome distribution for Uie gains questions.



TASLE 10

DISTRISUTICH OF EACH G:OUP OV TiZ SIVEN STATLS,
BY PEL CEIT, FOR LOSSZs®

A B C D 3 F
State (Weak) (A1l No) (W-0 (B -0 (Not (Consist-
Incon.) Incon.) Answered) ent)
Kentucky 21.3 16.7 9.2 11.1 9.6 6.8
hio 6.7 0] 5.7 5.7 21.5 18.1
Incdiana 21.2 27.0 22.8 22.2 11.8 13.9
Iichigan 18.¢C 11.1 156.2 22.2 23.5 2L .8
No. Dakota 6.9 22.2 5.7 14.8 9.8 16.C
Towa 11.2 11.1 16.2 18.5 3.9 9.7
Kansas 1.6 11.1 22.C T4 19.6 8.7
Total 100.0 1C0.0 1C0.0 1C0.0 1C0.0 1G0.0

an, . . e oo i
Clii-square significant at less tnan 1 per cent.

The above two sections on gains and losses are presented togetiher
to emphasize two important facts: (1) there are important differences
in the way in wnich the quastions wers answered within each set (gains
or losses) of questions and (2) there are irportant differences between
states in the way in winich tne two sets of questions were answered.,

The first of tnese, trat is, tne differences in answer groups for
tne gains and losses questions, will be the main cencern of the remainder
of this chapter. In the case of gains certaln answer groups were
generally associated with a particular state and in tne case of losses

two states ~cntributed large percentages to the six groups. It is
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highly probable that tine attributes of the incdividuals in a particular
answer group will be similar to the averagce respondent in the state
making up the majority of tie group. However, if meaningful character-
istics can not be found to explain the differences between the groups
then the one respect in which states could differ, interviewer bias,
will be usad to explain the differences.

In order to detarmine whetiier or not the characteristics of an
answer group diifer irom the average of a state it is necessary to
compare the characteristics of indivicuals in the seven states. The
next section carries out this comparison for the characteristics listed

on pages 58 and 59,
Characteristics by States

This sub-section presents the relevant charactsristics of the re-
spondents in each state. No attempt is made to explain the revealed
differences. The objective, instead, is to provide backyground and handy
reference tables for the analysis that follows. The average net worth,
gross income, and debt position of respondents in tne seven states is
given in Table 11,

No s igniiicant differences were found among Kentucky, Indiana, and
Towa in net worth; Kansas has the highest net worth of any of the states
and Iicihigan, the lowest. Likewlse, there are no significant diifferences
among Kentucky, Ohio, ldchigan, North Dakota, and Kansas in gross
income., Only Iowa and Indiana are significantly different from the

other five states and from each otner., Comparisons on debt position
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TA3Ls 11

AVEAGE NET WORTH, GROSS INCOLE, AND DZST POSITION
Or AuSPCIDENTS, BY STATES

State Dollars
et wWorth Gross Income Dedt

Kentucky Li,101.6L 7,142 2,710
Ohio 38,591.67 7,563 2,695
Indiana 13,670.59 9,430 3,159
liichigan 30,725.49 7,179 2,770
No. Dakota 36,026.00 7,619 3,117
Towa U7,539.66 11,200 3,572
Kansas 64,632.84 7,204 2,687

show Towa and Oildo to be different at a 30 pér cent level of significance.
All other comparisons on debts are not significant.

The age, farming experience, and numoer of dependents for respondents
in each state is shown in Table 12.

Kansas respondents wno had the largest number of years of farming
experience showed a significant difference from other respondents except
those from Kentucky wno rankzed second in numoer of years of farming
experience., There is no apparent difierence between tihe other six states
in this respect.

There is about a four-year difierence in average age between

Kentucky, Indiana and Kansas respondents compared to Onio, liichigan,



Forti: Dekota and Iowa as groups. The averags number of dzpsndents per

respondent did not vary sicnificantly betwecen tne states.

mam™
Y
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L

L

AVERAGE YEAAS OF HZSPOIDZNTS' FAGLING EXPZIrhCE, AGE OF HuSPCRDENTS,
LULEZR OF AuUSPOLDZLISY DEFESIDERTS, BY SITATLS

State Years of Farming Ace Numpber of

Zxpcrience Dependents
Kentucky 21.9 50.3 2.5
Onio 19.1 L6.7 2.6
Indiana 21.0 50.8 2.5
Michigan 19.9 L48.1 2.9
Nortn Dakota 19.0 6.1 3.4
Towa 17.9 L .0 3.0
Kansas 23.1 L9.2 2.7

he following six refzrence tables siow nighly significant difier-
ences between states for (1) the ratio of debts to assets (Table 13),
(2) tne proportion of total acres rented (Table 1), (3) the proportion
of income from {arming (Tapnle 1Y), (4) the type of farm (Table 16),
(£) the concern for tne two types of errors (laole 17), and (6) the
nunber of years of school attendence (Table 18). Zach table shows the
per cent of tre total number of respondents in that staie witn the

particular attribute.
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TA3LZ 13

RATIO Or DZBTS TO ASSCETS, PLOPCRTIOLS, BY STATES?

State Ratio

0 < .l Al - .2 > .2 Total
Kentucky $52.3 9.0 11.5 15.4 100.0
Onio 55.0 6.3 21.7 15.0 100.0
Indiana Ld.5 19.7 25.0 6.5 100.0
Ficihigan 5743 17.1 14.6 11.0 160.0
Nortih Dakota 30.3 2442 25.8 19.7 100.0
Towa 32.6 31.0 - 1y.0 17.2 100.0
Kansas 60.3 19.1 11.68 8.6 100.0

an.. . s s
Chi-square significant at 2 par cent.



P20PORTICN OF TOTAL AC:iS RENTED, BY STATESY

P ——

e

State Proportion iented

0 < oo Lo= T > .7 Total
Kentucky £0.98 2.5 8.2 1c.y « 100.0
Onio 230 22.0 11.8 156.2 1C0.0
Indiana 62 .4 11.¢ LR 14.0 160.0
Michigan 62.5 25.9 8.0 3.5 100.C
Torth Daketn 29.2 21.5 15.4 33.8 1C0.0
Iowa 35.6 10.2 6.8 WY 100.0
Kansas 23.2 18.3 16.9 36.8 100.0

— e~ = W e m—

an, . e s . .
Chi square significant at less than 1 reo~ cert.

TASLE 15

PRCPORTION Or INCCOLZE FROM FARIING, BY saTis?

Froportion Irom Faruing

State 0 - < .5 5 =05 >.05<1 7 AL Total
Kentucky 3.3 8.3 13.3 75.0 100.0
Onio 8.8 2.9 25.5 61.8 10C.0
Indiana 7.5 11.8 10.3 69 .9 100.0
iichigan L.5 6.3 11.5 7.7 1C0.0
North Dakota L.6 1.5 10.5 83.1 100.0
Towa o} 1.7 6.8 91.5 1C0.0
Kansas 5.6 7.0 15.5 71.8 100.0

3Chi square significant at 2 per cent.



TAZLE 16

TYpZ OF FAU., P20PCLTIONS, BY sATESY

Vo N

. - A o 2
Svate Dairy Irat _ Casi. Gen- Stocii= Tcobac- Cliier™ Total

fat ot
tock® Crop’ eral® CJash Crop~ co®

Kentuciy 3.3 3¥.3 lu.T o 3.2 9.0 27 .5 C 1co.C
Oi:io ly.7  wl.2 22,1 §.% 7.3 boh 1.0 100.C
Irdiana 3.3 3.3 21,1 7.8 0.9 0 5.0 100.0
Mciigan L2.3 9.6 21.1 11.> 2.9 o] 12,5 1c0.0
No. Dakota 3.1 14.1  7s.4 1.6 7.0 G C 1¢0.0
Iowa 0] 63.6  2,.9 1.7 6.3 0 1.7 160.0
hansas 1.5 13.4  71.6 1.7 11.9 0] 0 100.C
Total Numoer ]

of Schedules 02 14, 175 30 29 21 20 100.C

Chi cquare signilicant at less tnan 1 per cent.

iiore tran LU,, oi income irom cairyins.

“ore than LO. of incom2 from fat stocl, i.c., hogs, beef, and shecp.
riore than L4Cs of incoms {rom cash crops.

Betwz2en 15 and LG of income from each of fat stocl, cairy and other
or between 15 and LG of income frorm each of cdairy and two other.
¥ither £0. casn crop and L0, fat stoc’:3 or between 30 and 4C,, cash
crop and betwsen 3C ancd LC. fat stock.

lore than 3v tebacco, usually in corvination with other casn

crops or fat stock.

‘Includes tiuose witn rnore taan 40, of income frem Ifruits and

vegzetaoles, poultry or truck flarming.

o p oo

!
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TA3LZ 17

FOR TH: TWO TYPZS OF ER02, BY STATZS®

ro

Prorortion Concernad

State P S =
1st 2na Botn Don't Know Total

Kentucky 27.1 32,2 33.9 6.8 100.0
Ohio 20.6 16.2 52.9 10.3 1C0.0
Indiana 22.6 0.1 uh.l 3.2 1GGC.C
Michigan 31.5 32.4 35.2 .9 160.0
No. Daxota 29.2 4.5 20.0 0.2 100.0
Iowa 18.6 L0.7 35.6- 5.1 100.0
Kansas 18.5 2h.3 47.1 10.0 100.0

§Chi square significant at 2 per cent,

liore concerncd about their taizing action when should not.

C,. n Eales : -

glore concerned aboutv not taking action wien should.

Are equally concernsd about botn types of error.
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TA3SLE 18

NUIBER OF YZAS CF SCHOOL ATTUCLDANCS, BY STATES?

—— e - ——

Y>2ars Attoncaa

Statz
<8 3 > 8 and 12 > 12
< 12

Kentucky 24.6 37.7 4.7 1i4.5 8.2
Ohio 8.5 25.0 1h.7 39.7 11.8
Indiana L3 25.9 21.% 33.3 14.0
Fichian 1G.7 13.8 20.5 17.0 5.0
North Dakota 16.9 32.3 21.5 23.1 6.2
Iowa 6.8 27.1 23.7 35.6 6.8
Kansas 12,9 Lise3 10.0 21.4 11.4

an, . C o , .
Chi-square signiificant at less than 1 per cent.

Characteristics of Farnsers in Bach Answer Group on Gain Quastions

This section considers tnz characteristics of the respondents in
the six answer groups for gains. It will be recalled that the purpose
of this section is to explain the differcnces between the mod=s of
answers on the basis of attribute ana behavior data. Tne fcllowing
table (Table 1Y) incicates tne average net worth, gross incoms2, and
debt position of tnese responcents.

Group II (21l No answars) has the highest average net worth and is
significantly different from all the other grouns. It also has tae
highest income and the second highest debt position. Inaiana con-
tributed the largest percentage to tnis group and has tne secona nignest

net worth, gross income, and debt positions.
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TASLZ 19

AVEAGE NET WORTH, GIROSS INCCIE, AND DE3T PCSITION,
BY AiSWiil GROUPS, Oil GATHS

— ——

Answer Group Dollars

Net Wortn Income Debt

I (W2ak) L5,1L8 7,6L8 14,593

II  (All to) 53,031 8,865 3,246

IITI  (W-O Inconsistent) 38,597 8,L56 2,124

IV  (B-O Inconsistent) 28,700 5,611 1,853

V  (Not Answered) 116,062 7,472 1,10

VI  (Consistent) 38,922 T, Tub 2,972

Group IV (betwean-oads inconsistent) has the lowest net worth and
income and the second lowest debt position. However, in contrast to
Group II, all states contributed about equally to this group.

Altnhougn Group I (wsak consistency) and Greup V (not answered) do
not differ signiiicantly on net wortn, there is a signiiicant differecnce
in debt position. This may indicate that individuals in Group V are
financially more stable than those in Group I.

Notice that tnere is no significant difference betweszn Group ILT
(within-odds inconsistent) and Group VI (completely consistent) on any
of the three variavles in Table 1%, Al1l states contributed about
equally to Group IIT, but Michigan contributed more than one-fourtn of
the schedules in Group VI. However, average net worth for lichigan is
substantially less than the averagze net worth of Group VI.

Table 20 gives the average number of years of farming experience,

ace, and numoer of depesndents for respondents by answer groups.



-
Sal

TAZLE 20

ATZRAGE YEALS CF FALING EXP=RILICE, AYS, AV IUMLER COF
DePoiinstiTS, BY AlSWSl GOUPS, CH GATIS

Answer Group Years of humcer of
Farming Ace Dependents
Experience

I (Weak) 20.0 Y 2.9
II (A1l No) 23.0 50.7 2.8
IIT  (W-0 Inconsistaznt) 19.2 Lull 2.9
IV  (3-0 Inconsistant) 201 h9.9 3.2
V (Mot Answared) 25.7 557 2.0
VI (Consistent) 16.8 T 2.9

Group IT respondents again are very much like the averags Indiana
respondent as shown in Table 12. Group IV respondents have the lowest
net worth and income, a very low debt position, relatively short farming
experiences and the2 largest nunber of aspenaents,

Previous comparisons between Greups I and V indicated that indi-
viduals in V may be financially more staple; tnis fact is compatible
with the cata indicating that Group V incividuals are relatively older,
have more farming experience and fewer dependents than those in Group I.
This contrast is also true wien Group V is compared to all tae others
on tne three variables of ag2, experience and nwaber of dspendents.
Arain notice that there is no significant difference bztween Group III
and VI.

licnigan and Qhio schedules form approximately 50 per cent of
Group VI; however, the average length of farming experience of indi-

viduals of these two statcs is considerably greater than the average



Tor tne whole group. The average age ana nurber oi depandants for this
group are apoult the same as ror Micnigan and Cido,

The following series of tables (Table 21 to 24) presant attribute
cata about tne six answer groups willcu were founa to be significant by
the chi-square test ol inucpendenca. Two abiributes--jyears of school
attendance and the ratio of debts to assets--were tfound to e incependent

of the answer groups.

TASLE 21

PROPGRTION CF TOTAI AC:RES REITzD, BY ANSWILl GIOUPS, Cu caTis?

Answer Group . Proportion snted
C < .o o = o > 7 Total
I (Weal) 4h.2 0 25.3 8l 22.1 1C0.0
II (All No) 52.6 17.1 15.0 17.1 100.0
III (W-0 Inconsistent)ij.Lk  1li.b 16.9 2543 100.0
IV (B-0 Inconsistent)l2.9 19.0 9.5 28.5’ 1C0.0
V (ilot Answercd) 66.2 0 10.75 12.3 10.75  100.0
VI (Consistent) 40.8  24.7 7.7 20.5 100.0

a., . . s :
Chi-square significant at L per cent.
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TASLE 22

P.IOPORTION OF IICOIE FACGH IAWING, BY ANSWAR GrOUPS, CH cATnS®

e

Answer Group Prceportion {rom Farmin:s
< .5 O=l> 2e<d All Total
I (Weak) 3.2 Ooly 11.6 16.9 100.,0
II (A1l &o) L.l 6.1 0.9 78.9 1C0.0
IITI (W-0 Inconsistent) 7.2 1.2 8.5 G3.1 100.0
IV (2-0 Inconsistent) 0 9.5 19.1 AN 100.0
V (Not Answerec) 9.2 1.5 18.5 70.8 10C.0
VI (Consistent) 5.6 7.1 16.6 69.3 100.0

a.. . . s e
Cni square is siyniiicant at 10 per cent.

TASLE 23

COINCERN ABOUT TiE TWO TYPSS OF O ¥OU SIX ANSWIL GROUFPS, Ol GAT:is®

- —

Answer Group . __Proportion Concerned
1s” 2naC SobiC Dont'i Know Total
I (Weak) 23.9 34.6 35.9 S 100.0
IT (A1l Lo) 21.0 31.4 41.9 ST 1C0.0
IITI (W-0 Inconsistent) 32.9 30.5 31.7 1.9 100.0
IV (3-0 Inconsistent) 9.5 66.7 23.8 0 100.0
V (ot Answesred) 20.6 14.3 52.4 12.7 100.0
VI (Consistent) 27.7 31.2 37.6 3.5 100.0

Chi square is significant at less than 1 per cent.
sore concernad about tueir takinge action wiien should not.

P o w

iore concerned abcut not taking action wien snould.
Are equally concerned about vota types ol error.

[}
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TYPE CF FARL,” PRCPCRTICN BY ANSWAE¢

TASLE 24

78

“CUFS, ON GATHS®

Answer Group

Dairy Fat

Casih Gzn- Fat Stock-Tobac- Other Total

Stock Crop eral Cash Crop co

I (Wea}:)
IT (ALl o)

IIT (W-O Inconsistent)
IV (B-0 Inconsistent)

V (¥oi Answerec)
VI (Consistent)

[
LiNe O\

o

C\U

Lboo29.0 28.0. 7.5
0 L3.T 3109 5.9
.0 33.3 Ll.0 1.3
.0 uvy.0 25.0 ©

b 30,8 unl.s 4.6
9 22,6 su.6 6.0

16.3 T 5.4 1CC.0
6.7 o 4.2 100.C
6.y S 2.6 100.C
5.0 5.0 5.0 1C0.0
0.2 0 1., 1C0.0
8.1 5.1 5.7 100.0

a . o - e e
.See Table 16 for type of farm definitions.

D5, - T p :
Cri square signiiicant at 5> per cent.

The craracteristics of Group II correspond ratier clcscly to thwose

of Indiana in tie follcwing ways:

Cnaracteristic

(1) Proportion rented

(2) Income from farming

(3) Concern about errors

(4) Type of farm

Incdiana

Second hisnesv in
owners and sescond
lowz2st in renters

iIZph proportion from
farrming

Hgh preportion con=-
cerned about botn

Hign proportion in
fat svock, and casu
crops

Greup II

Second niighiest in owners
and second lowest in
renters

Hign proportion from
rarrming

High proporticn con-
cerned about bouh

High preportion in rat
stock, and casn crops

Tables 21 ana 23 sihow two cdefinite charactcristics ol Group IV:

(1) the second nighest proportion of renters, (i.e. equal to or greater

than .5) and (2) two-thirds (the hijphest proportion) of indivicuals who

are concerned about not taling action when they should do so.
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In contrasting Group I and V, the high proportion of owners in
Group V as well as their concern for both types of errors (over Z0 per
cent of Group V) is consistent with thie previous corparisons.

It is difficult to find marlked differences between Groups III and
VI in the series of tables presented. It is, howsver, significant that
though almost 50 per cent of the schedules or Group VI came from
Iicnigan and Ohio, Group VI averages differ noticeably from tnese two
states in (a) proportion of total acres rented (Table 1L and 21),

(b) concern ror two types of error, particularly in Ohic, and (c) iype
of farm (Table 16 and 2l;). In respect to type of farm, the data srow

a high proportion of dairy farms in liichigan in contrast to a low
proportion in Group VI. loreover, lichigan and Chio have a relatively
low proportion of cash crop farms whereas Group VI has a relatively high
proportion.

This secticn can be swmmarized as follows:

Group I (weal consistency) -- This group has a high cdebt
position suggestive of cautious indivicuals in risky situations.
Tnis group will be corpared further with Grouo VI (totally
consistent) in the next chapter.

Group II (all No answers) -- This group is comprised of a
high proportion of Indiana schedules and appears to be very
similar in character to the average of all the Indiana respondents.

Group III (within-odds inconsistent or inadequave for assess-
ment) -- This group was found not to be significantly different

from Group VI.
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Group IV (between-odds inconsistent) -- Tixis group has the
lowest net worth, a low debt positicn, the larzest nuaber of
dependents, and a high proporiion of renters. Respondents are
more concerned about not taling action wien they should tnhen any
otner group. Howezver, the small nurmber of schedules in this group
makes it difficult to draw conclusions.,

Group V (not answersd) -- This group nas a relatively hi h
net wortn, the lowest debt position, and has olcer incivicuals
witnh a longer period of farming experience and with fewer ce-
pencents tiian any other group. It has the highest preportion of
ownars and its individuals ares equally concernaa about the two
errors., These characteristics are indicative of incaivicuals wio
would have no need to take risks for relatively large gains.

This may explain their refusal to answer tnese quesiions.

Group VI (totally consistent) -- Tihis group is relatively
young and thus has the shortest pericd of farming experience of
any of the groups. Tiis group, wnich will be analyzed furtler in
the next chapter, does not differ significantly from Group III in
any of the characteristics discussed above. In spite of tne fact
that Michigan and Ohio contributed almost 50 per cent ol tiie
schedules, tuis group seems to be corprised of individuals sub-
stantially difierent from tue average of the individuals inter-

viewed on these questions in tnose states.



Characteristics of Farmers in Haci: Answer Grour on Loss Questions

This section will consider the characteristics of the respondents
in the six answer groups on tlie loss questions., Table 25 shows tie
average net worth, gross income, and debt position of the respondents

in the six answer groups for losses de.inaé on paces 57 and 56,

TASLE 2

AVELASE NoT WOATH, GRGSS TICOI X, ADD DEBT POSITICH CF
SIX AIISWIX GlOUPS, FO:t LOSSLS

— - -—

Answer Group Dellars
Liet worvu:l Inco.ie veot

A (Weak) 55,305 7,931 2,129
3 (All o) 30,3006 5,006 3,567
C (W-O Inconsistent) L5,3L3 7,960 3,501
D (B-0 Inconsistent) 37,850 9,u79 3,329
E (liot Answered) 47,270 7,526 1,251
F (Consistent) 39,20 7,924 3,183

Group A (weal: consistency) has a signiiicantly nigaer net worth
trhan all the other groups with a large percentage of sciicdules from
Indiana and IKentucky. However, Group A respondents have an averagse net
wortl: considerably higner than for those two states.

Group B (all No answers) has the lowest net worth but is not sig-
nificantly different from Group D and I'. Only 1€ schodules of the
total of 529 fall into tihis group.

Group C (within-odds inconsistency) and E (not answered) ares simi-
lar on both net worth and incom2 and diifer significantly only on decbt

~

position. On debt position, Group C ranics the nigchest bubt is not

~

significantly difrerent {rom Groups B, D, and I,



Group D (betwesn-odds inconsistency) has tre highest incone
whereas Group E has the lowest, Group &, nowever, aoes not aiffer sig-
nificantly from Groups A, C, and F, Group = has tae lowcst debt
position,

Table 26 gives tue averape nwber of years of farminz experience,
age, and numoer of dependents for respondents in the six answer groups.
Group E contains the oldest incdividuals with tiie most farming
experience and the fewest derendents. Tiis also is true for Group V on

reins (sese Table 20).

TAZLE 26
AVESAGE Y2ARS OF FALIING EPE2IZiCZ, AGE AID NULSER OF DIFSUDINTS

OF SIX AI'SWii 1LUPS O“ LC50L5

Answer Grecup Years of liwwer of
Farming Aze Depencents
“xpericnce

A (Weak) 2L.6 51.6 2.7

B (All Ho) 20.5 Lo.7 3.0

C (W-0 Inconsistent) 18.6 5.6 2.7

D (B-0 Inconsistent) 14.7 42.7 3.l

% (Not Answered) 26.6 56.3 2.1

F (Consistent) 19.1 5.5 2.9

The between-odds inconsistent individuals in Group D are the young-
est of all the groups and nave the least farming experience and the
most caependents.

Tables 27 through Table 30 present cata cn attributes wnich proved
to be significantly related to tne answer groups by tie cai-square test

of independence. Proporiion of income irom rfarming and tne number of
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yvears of scunool attendance were found to be independent of the six

answer groups.

TABLE 27

P.OPCLTION CFF Ths TOTAL ACLLS LEITZD FCR
SIA AISWIl GICUPS, Ol LOSSES

Pronorp on “antac

Ansver Group C < .7 > .7 Total
A (Weak) 52.5 19.1 6.7 14.5 100.0
B (All Lo) 38.9 27.8 22.2 11.1 100.0
C (W-0 Inconsistent) 35.2 21.9 10.5 31.u 100.0
D (B-0 Inconsistent) 29.56 33.3 1.6 22.2 1C0.0
E (wot Answersd) 60.8 13,7 11.6 11.6 100.0
F (Consistent) Lo.y 17.1 11.7 22.6 1C0.0

a.. . C e :
Chi-square significant at almost 2 per cent.

TASLE 23

COLTCLLUT FO TWO TYPES COF ELlOR BY ALSWAR GlOUPS, Ol L0S3s?

— — oo e o — —— = — e o ———
—_——— —— = —_— ——

Answer Group L Proportion Concernaed
1sc°  2naC  poonG  Don't hnow Total

A (Weak) 32,1 21.u ul.7 L.8 100.¢C
B (A1l MNo) 26.3 15.8 36.8 2l.1 100.0
C (W-0 Inconsistent) 22.3  356.9 35.9 3.9 100.0
D (B-0 Inconsistent) 30.8 30.5 26.9 3.8 106.0
E (Not Answered) 156.7 18.7 50.0 14.6 10G.0
F (Consistent) 23.5 36,1  237.8 2.6 100.0

iCLl-squar° significant at 1 per cent.

core concerncd avcut tieir taking action wnen should nov.

ct“ore concernad about not taling action waen sunould,

e equally concerned apout both types of error.
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TASLE 29

TYPS OF FAJM,a PROPCRTION BY AUSWER GiOUPS, ON LOSSESb

— ~ —

Dairy Fat  Cash Gen- ratStock-Tobac- Other Total

Answer Group Steck Crop eral Cash Crep co
A (Weak) 10.6 L45.9 16.5 3.5 10.6 7.1 5.9 100.0
B (A1l No) 11.1 27.6 bbb 15,7 0 0 0 100.0
C (W-0 Inconsistent) 6.0 38.0 37.C 2.0 10.0 3.0 2.0 1C€0.0
D (3-0 Incensistent) 1.0 25.9 LO.7 7.4 3.7 3.7 3.7 100C.0
E (Not Answered) 10.0 25.0 15.0 6.0 5.0 C 6.C 10C.0
F (Consistent) 1.7 27.2 35.4 7.3 6.9 .8 3.5 100.0

a . P e eys
Sze Table 16 for type of farm delfinitions.
Chi-square significant at 5 per cent.

TACLE 30

RATIO OF D=BTS TO ASSETS P2OPOLTICH BY AISWZR GOUPS, Ol Lossis®

—— ——
o — —— ——

Ariswer Group atio

9 LCl-.1 li-.2 > .2 Total
A (Weak) 51.3 21.8 16.7 10.3 100.0
B (All o) 1,0.0 26.6 6.7 26.7 100.0
C (W-0 Inconsistent) 53.1 19.8 13.5 13.5 100.0
D (B-0 Inconsistent) 40.0 .0 44,0 12.0 100.0
E  (Not Answered) 75.0 5.6 11.1 8.3 100.0
F (Consistent) L.l 20.0 20.5 lu.b 10C.0

- —

!
|

A s s e
Chi-squarc significant at 2 per cent.






Group E has tiae hisnest proportion of cwners, thz largest per cent
of individuals who liave no debts and wio are equally concerncd about
both typss oi errors.

Groups C, D, and F nave hizn proportions of renters, but Group C
has the hignest proportion of individuals who have a debt-asset ratio
of .1 or less. Group D has tu2 larzest proportion who have a debt-asset
ratio of .2 or more.

Bach group has a pattern oi answers wita respect to types of errors
which seems to bz meaningiully relatsd to tne answer groups for losses.,
Group A, where the respondent said eitner Yes or No to an entire set of
odds, has the highest proportion of inaividuals equally concernzd about
the two types of error., Tne fact thnat a higher proportion were more
concerned about the first than about tns second error is also consistent
with tne fact tnat the group largely consists of individuals wno acceptead
all unfair insurance schiemes., The consistency betwzen their attitude
and their answers is evident in tue following interpretation. In a situ-
ation involving a nign probability of loss, taiing aclion wnen they
should not is a succéssful evasion of the loss. rHowever, in tne hypo-
thetical qu=stions action had to be taken in a loss situation and tne
respondaents accepted all the unfair insurance sciemes to afrord himself
protection.

Group B has the highest proportion of "Don't know" answers to tne
types of errors question, of any of the groups. Twice as many of the

respondents who answered No to the loss questions were more concerned



about taiing action vh the; ~ould not than about the second type of
error.,

Group € has as many indivicuals wiio are equally c~nncernad about
both errors as it has individuals wi:0 are more concerned about not taking
action wher tney shorld., Group I' has almost identical percentazes in
cachh of the categories, yet Group C was incorsistert and Greup F was
consistent in answcring ihe loss questions. Iowzver, indivicuals in

o -

Group F are censidereshly ciiferent from indivicuals in Groups A and 5
in respect to taeir concern for the second tyne of ervor.

Group E is not much difiereont irom Group C in tias proportion ol
incividuals concernad aobout tne secord type of error; howsver, il is
different in the proportion concerned about taiiing action waen thsy
stiould not and in the provortion wiio are equally concerned about both
errors.

The type of farming in each respeciive group correlates marxedly
with the type of farnming in the states malding up the majoriuvy of the
group. However, in the casz of Group I, the distribution of type of
farms ratiner closely conlforas with the distribution for the total number
of farms for all the states as shown in Table 16.

In sumiarizing the results of this section, the following character-
istics of each group will aid in understancing the differences between
the six answer groups on losses.

Group A (weal: concistency) -- Tuis group, which is made
up of a hirh proportion of individuals who tool: all unfair insurance

schemes, has a high net worth and a relatively low acbt position.
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Individuals in this group are slightly older and have more farn-
ing experisnce than incdividuals in Groups C, D and F. There are
as many inaividuals wio have no debts as theres are wio have scone
debts. In addition, a nigh proportion of individuals in this
group are equally concernzd with both types of errors. These
characteristics, plus thz fact that a hign proportion of inai-
viduals in this group took all the uniair insurance scicnes,
could mzan that they were exirenmely desirous of maintaining their
relatively strong financial posivion.

Group B (all lio answers) -- o significant conclusions can
be drawn about this group becaus2 of the small number of re=-
spondents fallins into tiils category. (It is noteworthy that the
corresnoncing group for cains had 123 scnecdules with all Lo
answers).

Group C (within-odcs inconsistency) =-- This group is very
similar to Group F except for (a) highser net wortn, (b) higher
provortion of renters, and (c) higher proportion with no debts.
However, these characteristics do not appear to explain the
difference in tnhe modes of answers.

Group D (betweecn-odcs inconsistency) -- This group consists
of incividuals who are relatively younger and have fewer years of
fariing experience than any other group. There is also a high
proportion of individuals in the owner-renter stage of farming.
In gensral, they are concernad aboub not taking action when they

should, Tiese characteristics might fit an individual who, due



to his youtn and - ~—erience, would be prone to mal 2 idistaies
in his attempt to :wintain conciatacy.

Group B (not answerad) -- This group is charactarizec by
Intiviquals wio nave relatively hich not worth and lew dezbi
positions. Thzy are tine oldest individr~ls 74h ihz longest
period of farning erperizncz and have a hi @ proporticn oi ownsrs
anong tren and a 'iin preporvion with no dabis. Tnoy ars cgually
conccrned anout tne two fypes ol errors,., Notice th2 striliinz
sunilarity of this group witnh Group V on gains. A siwilar con-
clusion can b2 crawn in t o cascy poraaps thcs: Indivicuals have
less nccessiby for participating in insurance sciiemss tian do
others.,

Group F (totally consistent) -- Tue oubsbtancin feature of
tnis group is the closa roescmdblance ol its characteristics to
those of tne 522 respondents as a ;roup. Th2 only noticeavls
excepulon is that indivicuals in Group F wzre rclatively more
concernad about not taliing action wicn they should, than inci-

viduals in the total group. Tnis group will be examined furiner

in the next cunapter.
The Pronlen ol Invaervicwer pias

There are threes facts from the analysis in the abova two sections
wilch remain without adequate explanation. Thsy are:
1) The high proportion of Indiana schedules in Groun I on

cains.
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2) The similarity of characteristics between Groups III and VI

on gains,

3) The similariiy of characteristics betwzan Groups C and F

on losscs,

There are, no aouvv, scveral reasons that would explain these
facts; howzver, one of the rost obvious reasons is tihe diflerences
between intervicwers. netner it be because of approacn, personality
traits or rapport with the farmer, differsnces between the interviews
may account in some dzgrec for the data that cannot be explainad in any
other way.

In an attemnpt to explain the hich proportion of Indiana schzdules
in Group II on gains, corparisons are maaes beitwz2en interviswers from

Incdiana and lichican in Tablz 31.

TASLE 31

COMPARTSON OF IIDIANA AND IICUIGAN TITEWIZWIRS CH Ful C.uT CF
SCI=DULLS FALLIKBG II“O BACH ANSWER GICUP, Ol GATLS?

— o ——— — e — - ——

Interviewsr Answar Grqgg?*_ Iumber
I I TIT v V1 of
(Weak) (AL Lio (W-0 Incon- (B-O Incon- (Con-  Schedules
Answers) sistent) sistent) sistent) Taik2an
Indiana
1 6.25  37.5 12.5 31.25 16.7 16
2 11,8 66.7 16.6 0 11.9 L2
3 8.6 57.1 17.1 2.9 14.3 35
Michican
1 25.8 15.1 9.7 0 4L 3
2 20,4 20.4 22.2 11.1 25.9 54
3 25.9 0 3.7 33.4 37.0 27

aChi-square tests were sirnificant at lsss than 30 per cent.
Group IV is not included becauss of tine small nuiozr cof
scnedul=s in tuis group.

H*



It is apparent thiat Indiana interviewers, in contrast to :Hchigan
interviewzrs, had a high proportion of scneaules fall into Group II.
From corments written on tine scnedules by tne Indiana interviewers, the
following conclusions might be drawn.l The interviewsrs often acceptad
a responcdent's first irpression that the questions d=22lt with cambling
(vihricn taey felt was irmeral) and did net attenpt to repairase tae
questions to include the risxs oi Tarmin.

The secona ract or the siriiding similarity between Groups IIT and VI
on gains may be, at least partly, explained by tne significantly dil-
ferent results obtained by interviewers in tne lfollowing states:
Kentucky, lidchigan, Horth Dakota, and Towa. This compariscn is givan
in Table 32.

Aramination of tae cistribution of sciecules witiiin ana between
states snows extreme differences among interviewers between Groups 111
and VI, Some interviewers were prone to gev Group I1I answers wucereas
otiers were prene to g2t Group VI answers. One would expect in a rancon
sample tuat approximately similar proportions of schecdules of tiie two
groups would be taken by tie different interviewers. If these inter-
views wsre random {rom the total sample, comparisons betwecn the groups
would probably siow similarities in the characteristics previously dis-

cussed.

1The following are direct quotacions frem Inciana sci.ecules.
Interviewer 1, "Doesn't tale chances lilie these." Interviewsr 2,
"Wouldn't gamble excopt for woriny purpose." "Lot much of a gombler,
anything on this line not favorable ccnsidered." "Tnls 1is lottery, too
mucn against one." Interviewor 3, "Jo not believe in gambling and tiis
is interpreted in tuis way."® ‘“Doesn't believe in thds kina of ganbling,
is mot constructive.®



TAELE 32

ROPORTION OF 2ACH ANSAZi GUWOUP G GATNS TAisk BY
TNTEWIEWEAS I TIEIR RESPECTIVE STAT=SY

Interviewer Answer Groupp
I 1I 111 v VI  Number ot
(Weak) (A1l No (W-0 Incon- (liot (Con- Schedules

Answars)  sistent)  Answered) sistent)  Taien

Kentucky
1 11.1 Q 22.2 11.1 55.6 18
2 31.25 18.75 12.5 0] 37.5 16
3 25.0 12.5 25.0 12.5 25.0 16
U uS.i 27.3 13.2 0 0 11
Fichiecan
1 25.5 16.1 2.7 0 484 51
2 20.4 20.4 22.2 11.1 25.9 54
3 25.9 0] 3.7 33.4 37.0 27
Nortn Dalota
1 27.8 55.5 11.1 0] 5.6 13
2 7.5 5.0 35.0 15.0 37.5 40
3 28.6 14.2 0 28.6 28.6 7
Towa
1 20.0 30.0 20.0 5.0 25.0 20
2 27.3 27.3 9.0 9.1 27.3 11
3 5.6 27.8 50.0 0] 16.5 18
L 50.0 20.0 10.0 0 20.0 10

41 chi-square tests were significant at no less than 30 per
cent. Onio, Kansas and Indiana interviewers did not show the
above patterns for Groups ILL and VI.

Group IV is not included because of the small number of
schedules in this group.

b
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Likewise, the similarity betwzen Groups C aﬁd F lor losscs may
be explainzd by different results obtained by the respective inter-
viewsrs. The comparison between interviewers is presented in Table 33.

The Iluctuation in percentages of Groups C and F between inter-
viewers is particularly noticeable in Kentucky, Inaiana, Iowa, and
Kansas, The range from no group ¥ scnecules to 77.8 per cent of this
'group is the striking feature of tnis table., Tne range of proportions
of schedules in Group C is from none to L5.5 per cent wien all the
interviewers are considered. It i1s quite likely taat if the interviews
that includ= tne loss questions appear at random from the total sarple,
comparisons between the two groups will show similarities in their

other cnaracteristics.

Survas Yy

This chapter has snown how tne answer groups are constructed and
has attempted to expla’n the differences betwsen the answer groups on
the basis of attribute and other data irom tie total scheaule.

Since there is no model for predicting the expected numbers of
sciiedules in each of the answer groups, only a qualitative evaluation
can be made of tnis schedule and interviewesrs wita respect to their
effectiveness in eliciting responses. Tune following conclusions are
apparent: (1) in using this technique to measure utility, it is easier
10 get answers to tne loss questions than to the gain questions,

(2) the technique is difficult if not impossible to use witn inaividuals
who display little evidence of need to participate in insurance or in

cambles for large gains, i.e., individuals who are relatively older,



TASLE 33

PROPQ:TICH OF wACH ANSA=R GRlOUP ON LOSS:ES TAéEN BY INTuRVISWALS
I Thslt ReSPaCTIVE STATES

Humber of

Interviewsr Answcr Group Schedules
A B C D o F Taken
Kentucky
1 11.1 C 11.1 11.1 11.1 55.5 18
2 u3.8 6.2 25.0 0 0 25.0 16
3 25.0 12.5 0 6.2 12.5 L3.8 16
I 5h.5 0 36.1 0 9.1 0 11
Chio
2.2 C Loy 0 15.6 7.5 b5
2 21,7 0 21.7 Ue3 17.4 34.8 23
Indiana
1 12.5 6.3 L3.8 0 18.7 18.7 15
2 14.3 L.o 23.3 T.1 4.8 b5.2 L2
3 28.6 5.7 25.7 5.7 2.9 31.4 35
tichizan )
22.6 3.2 3.2 3.2 3.2 Ou.b 31
2 15.0 1.8 20.4 Tl 11.1 6.3 o
3 Telt 0 16.5 37 18.5 51.0 27
North Dakota
1 11.1 11.1 0 0 0 77.8 18
2 5.0 2.5 17.5 12.5 10.0 £2.5 40
3 14.3 1.3 0 0 1h.3 7.1 K
JTowa
1 15.0 0 15.0 0 5.0 6.0 20
2 18.2 0 us.s 0 9.1 27.2 11
3 27.8 5.6 27.8 16.7 0 22.2 15
L 0 10.0 50.0 10.0 0 30.0 1C
Kansas
1 0 0 28.5 0 14.3 512 7
2 28.6 1.3 21.4 7.1 21.. 7.1 1l
3 0 0 0 160.0 ¢} o 1
N 16.3 2.0 38.8 0 12.3 30.6 L9

A11 chi-square tests were significant at less tuan SO per cent.
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nave more Ifarming experience, fewer azpencents, high net wortns, low
debt positions and own their own farms, and (3) the elfiectiveness of
the tecnnique in eliciting answers is closely related to thae inter-
viewers'! ability to make clear to respondents the meaning of the
various nypothetical situations.

Tnis latter conclusion is substaniiated by two illustrations.
That is, first, it is easier for an interviewer to accept an answer of
"T don't gamble" and decuce from this that the respondent's answer to
the gain questicns would be all Wo, than it is for an interviewer to
interpret the questions in a meaningful context and then to press the
respondent for answers otner than all No. The secona illustration of
possipble interviewer bias is tine apparent similarity between indivicuals
who ware consistent witn the hypothesis and those who were inconsistent.
Whether or not some interviewers nelped the responcents acquire con-
sisvency is not known. In future stuaies tie hypothesis of wnether or
not helping the respondent maintain consistency affects the usefulness
of responses beneficially or adversely could be tested. Such hsl
could bias responses or produce more usuable undbiaszd responses.

The next chapter will consicer further tiie two types of consistencies
for gains and losses. As a consequence of interviewer bias ticre is a
high probability that many Indiana farmers are misrepresented by inclu-
sion in Group Il; thus, these schedules will be eliminated from the
analysis presented. Group B, on losses, is similar to Group IT in that
both are consistent with a diminishing marginal utiliiy hypotnesis;

however, Group B will not b= used in the next cuapter because ol tae



small number of sciucdules. Groups I, VI, A and ¥ remain to be analyzed
more extensively in tlhe nexi crapter than was possible here,

Ta2 conclusion concerning tne interviewer bias betwzen Greups IIT
and VI and C and F is believed not to altect tie usapility of the data
in the next chapter. The similarity of characteristics beiween the
groups incicated tuat eitier some cata were lost in Groups IIL and C or
soma were gained in Groups VI anc I, If it is true thatl scme aata were
lost, tien tuis means ti:at valuable observations in tesving the hypotie-
ses are not available., lowever, is it is true tihat somz cata were
sained, taen Lwo situations may ciist. The ooszrvations zained may or
may not be random. If tuey are not random, tiaey may be unvilasad depend-
ing upon whether cor not tie laci: of rancoiness retflects true relation-
ships among tiie variables invelved or intverviewer bias, II t.ey ara
rancom then tiie additional ovservations creave variance whici may obscurs
but not bias estimates of the tirue relationsnips. As Groups VI and F
and Groups III anc C are made up of demonstravly similar inaiviauals
tiiere are grouncs for supposing tiat trus relationsiips will be

reflectea wien Groups VI and F are analyzed.



CIAPTER VI

“IVATION AND EVALUATICH CF &-PINICAL UTILITY FUNCTIOCLS

This chapter contains the main analysis of this thesis. HNunerical
utility functions are estimated for those respondents showing consistency
in their responses. Marginal utility estimates are derived from thase
total utility functions and used to classiiy tne incividuals into derived
types. These types are tien related to attribute and behavioral vari-
ables. This analysis contributes substantially to tiie general evaluation
of tne utility measuring tecianique crmployed in this tnesis. Further, the
utility estiinates are used to predict other kinds of benavior.

lore specifically, only indivicdual responses displayingz the types
of consistencies aerfined in the previous chapter undsr I and VI for
gains and under A and F for losses will be analyzed. Tne weak types
of consistencies defined under I and A are not inconsistent with the
indifference axiom or witn tine hypotaesized utility function, but wers
considzred a w2alk form of consistency. Tne much strenger typas oi con-
sistency defined unaar VI and F are tnose whicn are consistent witn the

e

indifference axiom and witn the hipothesized utility function in that
they permit conputation of one or more indiffsrence points. The location
of thne indifference points for the latter consistent types will be tne
basis of the analysis, i.e., an estimated utility function will be Iitted
to tiese points and related to attribute, behavioral items, and pre-

dicted behavior. First the utility functions will be related to the

following attributes:

94



1) State in which the schedule was taken

2) Respondant's years of farming experience

3) Respondent's age

4) Number of respondent's dependent

S) Type of farming engaged in by thz respondent

6) Number of years resovondent attended school,

On a prior basis, tliese characteristics shoula be associated with
the marginal utility an individual atbtaches to cdifi'erent quantities of
wealbii. If a complete and meaningful representation of an indivicual
can be given by conmbinations of tiiese characteristics, then precictions
of tne marginal utility attacned to wealth by otner incivicuals witn
tne same cnaracteristics as tiosz in the sanple could be made.

Second tne utility functions will be related to the following
characteristics, here denoted behavioral items, which are interpreted as
the indirect or direct consequences of the respondent's manazerial action:

1) Net wortih of respondent

2) Average gross income for a thres-year perioad

3) Dcbt position (amount of debt in dollars)

;) Proportion of total acres rented

5) Proportion of income from farming

6) Ratio of debts to assets

7) Concern for two types of error

8) Attitude toward informal insurance schemes,

In agreemeht witn the theoretical nature of man offered in Cnapter I,

a cause and effect relationship is hypotnesized between these behavioral
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items and utility. This means that tiie same stable and consistent
utility function manifested in an incivicual's answers to the hypotheti-
cal situations, motivated the benhavior implied in the above list.

Third and lastly the utility functions will be used to preaict the
anount of gain necessary to induce tne respondent to accept an unfair
risk (gample) and the amount of loss necessary tc motivate him to accept
an unfair insurance scheme,

In the first section of tiiis chapter a method will be developed
for regrouping tne indiviauals in consistency classes of Chapter V into
Wderived types.® In the second section trne relevant data for comparing
these types will be presented wiiile in tre tnird predictions from the
utility function are made. The last section will present a concise
evaluation in regard to tihe technique's eliectiveness in provicing

numerical estimates of cardinal utility.

Development of Derived Types

The method used in reclassiiying the individuals of answer groups
I, A, VI and F was, {irst, to derive a utility function TIor each
respondent; second, to make an estimate of the marginal utility per
dollar by taking the derivative of the estimated utilitvy function; and

third, to classify on the basis of the estimate of marginal utility.
Derivation of Utility Function

From the indifference relation e¢u + (1 - @) v = w and {rom
Tneorem 1, it is possible to corpute q(u) given a unit of measure and

an arbitrary origin.

ey
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Let q(u) = the numerical utility at a speciiied gain or loss

q(v) = the nurerical utility at the other alternative

q(w) the numerical utility at a certainty position

o the probability of obtaining the gain or of incurring

tue loss
Let the unit of measure, say one util, be equal to?

a(w) - q(v) = Fa> 2z

Then
Po =P
q(v) = q(w) - —‘ng'ii
Substituting into

q(w)

L}

ecau) + (1 - & )g(v)
sives

a(qu+ [ (L -0¢) [g(w) -=Po-P2]1171=q(w)
5

Hultiplying out the brackets and dividing thru by e gives

(u)-[PO‘P] [PO'P - o)

Factoring and transposing gives

atw) = ofw) + [25=[[Rez 2 ]

Let the origin be where g(w) = O and P, = O

o[ +]

since P, 1s a negative quantity.

then

1Thus thie total utility function is assumed to be a straighﬁ line
between O and -5 utils. Py, P, and Pp 2re speciiied in Chapter IV.

|
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With the equation q(u) =[ o ][i“] , 1t is easy to compute

the utility attached to a specified gain or loss. Thus, for example,
suppose a respondent said lio to tire 1,000 dollar gain situation and Yes

to the 5,000 dollar gain situation on th fair series, tien the

s e on N 1 . , .
incifference point where O = o0 1ss by linear interpolation,
near an amount equal to 3,000 dollars., Substituting into tiie above
119
s . 2 25 o
equation gives q(u) = llO 4 =] = 595,
5
120

Tris computation was mace for all the possible indificrence points.

()

Thus, If'or each responcent depending upon the number of indirfferenc
points present in his answers, a point was or a nwwer of points were
obtained indicating tre nature of his utility function for gains or
for losses.?t
Using thie metiiod of least squares or Lagrange'!s interpolation

; . L ”N . 2 .. . . - ) N
formula, the equation " = ax + bx* where'u is tne estimated utility and
x is tue amount of gain or loss, was fitted to each case in which there

was at least one indifference point aiter replacements and transposi-

tions.? The methods of fitiing and the assumptions made about the

For those cases like Group I and A where trere is no indifference
points the utility curve is bounded from below by tne utility or dis-
utility of the odd which was answered Yes and avbove by the utility or
disutility of the odd situation wnich was answered lo.

“For the fitted curves on gains the most meaningful difference
found between tine adjusted casss anc tiose wiicnh were consistent witn
the hypotiiesized utility function witiiout adjustment was tie nuber of
years of sciool attendence. Almost 8C per cent of tine respondents wio

had attencded 8 or more years of school were consistent without adjustment,

wiile almost L0 per cent of those who had attendsd school ior less than

i s |
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location or tie inciiiercnce points and otier icentification points .are
snown in Appendix D.

It should be stressed that the reader can not fully uncerstand the
derivation of the utility functions witnout careful study of that out-
line. However, tne continuity of the chapter is enranced by not inter-
rupting tne sequence oi analysis witih tie outlinz at tiis point.

A

From the fitted equation u = ax + bx?® the derivative or estimated
marginal utility g% = a + 2bx was found for tie following points:

(1) 3,000 dollar gain and loss (approximate cost of a new car), (2) 7,500
dollar gain and loss (approximately average annual gross income of
respondents), and (3) 30,000 dollar gain or loss (approximate value of a

small farm).
Derived Types Derined

This marginal utility recpresents the amount of utility attached to
one additional unit of wealtn relative to the utility attacied to one

unit of wezltn at the present income position. As a relative marginal

§ years required adjustment to be consistent with the hypctiesis. Tae
chi-square test was sirnificant at 5 per cent. A similar test for the
fitted curves on losses was not significant. The chi-square test of
independence betwesen tie state in which the schedule was talen and the
adjusted and unadjusted cases for losses was signiiicant at 1 per cent.
Altnougn six of the states had a nign proportion of unadjusted cases,
Kansas had to have 50 per cent of its cases adjusted to be consistent
with the hypothesis.

For tie cases with no indiiference points tinere werz 13 out of 105
schedules on the losses question tiiat wers changed to consistency. Cn
the gains questions that were answered all lio, one out of ti:2 123 cases
required adjustment. Out of ti:e otner 95 cases of weal: consistency ior
gains 29 were adjusted in order to s:now consistency with the indifference
ariom., No meaningiul variaople could be founc. in tie rest of the scnecule
to explain tne difi'erence in answers.

|
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utility tiis quantity is interpersonally compariable, but it is not
interpersonally comparable as an absolute marginal utility. It is this
relative quantity which is crucial in tiie decision making theory of
the marginal analyst., It is tnis interpersonal comparavility which

makes it possible to group individuals into the derived types. The

.l‘!

estimates provided by tnis thesis can in no way b: useiul to weliare
economics, '
This procecurz ol grouping is intended to provides data for testing

the second iypothesis presentved in Cunapter I. The procecdure is based

fyF————

upon tne belief tnat tne mean and variance of a group in respect to tie
corresponc to (fits) the distributions of the attribute and behavior
data. Tnat is, individuals wno attacn relatively small marginal
utilities to adaitional wealtn will benave similarly; whereas groups

of individuals who attach rslatively large marginal utilities to addi-
tional wealta will behave similarly, but differently tnan tne former
group.

In total, 30 derived types were fermed on the basis of marginal
utility, 15 for gains and 15 for losses. The 15 groups consist of
tires sets of five groups defined by tie derivative at the 3,000,
7,200 and 30,000 dollar gain or loss.

For the gains each of the five types contain two groups for waiich
the marginal utility is hypotiaesized and three for widcn it is esti-

mated from the utility function. These latter three groups were formed
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on tue basis of tne numoer of individuals in eac.:, i.c., on2 large
riddle group with two smaller exlreme groups.

mach of tue iiva types for losses contain onz grour sor wiich
thie marginal utility is hyrotliesized and rour for widcn it is estimated
frem tie wutility function. Tihese four grouns contain two large micdle
groups and two smaller extreme groups.

ﬁnulr is of Relations:ins setwesn Gipirical Uidlit:
Tuneilome ana Jelevant Variavlies

[ o s o e e e s o g

Tuis analysis is based upon ravner looszl;r formed hypot.iicses con-
cerning tiie character of individuals who have relatively high marginal
(éis) utilities for gairs (lcr~ens) compared to those who have relatively
low marginal (dis) utilities. The characterization is necacr-ily

> nirical and loose b=2caus2 no ren2ral model has been constructzd that

oy
[S)

correlates the shape of th~» util” " curve with tiic ciiaracvsr, ulspo-

sition, and behavior of individuals.
Derived Types Ior Gains Questions

A statistical compnrisor hetween the groups formed upon the basis

o
T

of the derivatives of the total utility curve at three & ferent ~~ns

(3,000, & 7,500, and & 30,000) showsd tnat thz 30,0.0 dollar derivative
producad types not only related to more of the other variablcs but
related more si-mificantly to meaningiul variables than the otacr two

derivatives. Therciore, the analysis reported in this section is

coenfined to the 30,000 dollar cerivavive.
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The five types comparzsd are cerinad and shown with the estiimate

of the relative marginal utility per dollar in Table 3ii. Thosz types

4]
(¢
]

wilch ars deiined by a derivative (called dsrivative typses) are tie ca
witn indifierence poiants and ciitfer irom each other by tiae relative

marginal utility per dollar attached to gains in wealti. The types

-]

witnout differ=znce points are asiined by thz answavrs on tie schiedule;
however, tihe relative marginal utility per dollar for uhzsz types is

hypothesized in relation to the cerivative types. The resnective nunber

of incividuals in =ach group 1s also skcwn. T2 convention of denoting
types for the gain questions by Roman nuwasrals will continue to be

followed.

TASLE 34

QELATIVE FARGINAL UTILITIES rC2 DERIVaD TYPES AND HUM3=L OF
RESPCIIDEITS AT 30,000 DOLLAY GATH

relative
Type  Defining Conditions liarginal liunber
Uviiity of

Per Dollar 2Respondants

I All lio to Fair or to Unfair Odds 0.14 or 0.26 62
I Derivative 0.0 or 0.30 L1
11T Derivative 0.31 or 1.G 62
Iv Yes to ALl Ocds 1.56 33
v Derivative 1.01 and over 35

In thie subsequent discussion the following procedure is usaed.

¥l

First, since Type II ciirfers rrom Type I by ths presence ol indifference
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points in its answers and not by margi

corpariscn,

~

o1

indifferx

are also paired,.
derivative types are comparad withh each other.
In Taple 3>

each type are shown.

ence points in its answers and not by marginal utility,

the averare net worth, income and debt position of

105

inal utility, they are palred {or

Sccond, since Type V differs from Type IV by the prasence

Fip]
Gil

ey

Third, the three with indifrerence points or tiec

e i |

TASLE 35
ATERAGE NET WCRTH, G20SS INCOIE AID DUBT POSTTIONS FOR ‘THE
DIIVSD TYPES Ol 30 000 DOLLARS GAIN .

Type Dollars
et Worth Gross Income vebt
I (M.U., 1L or .20) 10,305 LOLT 5,532
IT  (il.U., 0= .30) 35,000 75579 1,997
ITT (4.U., .21-1.00) 112,857 8,064 2,609
IV (¥M.U., 1.56) 28,939 7,159 2,716
vV (M.U.,>1.01) 36,720 75357 3,256

In Table 35, Type I differs significantly from Typs II on both net

wortn and amount of debt.

Typz IV on any of the variables. Type IIL has the

of the three groups witih inaifference points, but Type

net worth and debt position. None of the types differ

with respect to average gross incoms,

Type V does not differ signiiicantly Iron

highest net wortn

IT has the lowest

significantly
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The average number of years of larning experience, age of re-

spondents, and numoer of respondents! depancdents are given in Table 8.

TABLE 35

AVECAGE LENGTH OF FALING EXPERTENCE, AGE AND NUr3m: OF RuSPUKLANTSY
DAPANDANTS FUR FIVE DX

AIVAD TYPSS CH 30,000 DCLLAR GAIN

Type Years of Nwoer of
Farming Ace Dependents
Experience
I (M.U., .1 or .20) 19.7 L6.5 3.2
IT (M.U., 0- .30) 15.6 u3. 3.2
IIT (#.U., .31 - 1.00) 17.2 L6.6 2.6
IV (M.U., 1.55) 20.7 49.2 2.4
Vv (¥.U., >1.01) 17.7 L3.4 3.1

Type I individuals have  significantly more farming experience
than Type II incivicduals. Howaver, tiey do not diifer significantly
as to age and nwmber of dependents. Type V are significantly younger,
have fewer years of farming experience and have more dependents tnan
Type IV.

Types II, III, and V do not diifer signiricantly on any of tne
three variables; however, Type II individuals are relatively younger
with fewer years of farming expsrience and with more dependents tnan
the other two groups.

Only two other variabless sinowed significance by the chi-square

test. These are tne state in which the schedule was taken and

- u-m'

Sy mamiae -

P
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Type I is made up of adout 25 psr cent lidchigan schedules waile
the other 75 par cent was distributed ratner evenly over the other six

S

states. Type II contains a high proportion of iMichigan schedules with
Chio making up the szcond niznest proportion. Type III is almost
evenly divided with Kentucky, Ohio, and Michigan eacn contributing
about 20 per cent and tne otner four states about 10 per cant each.
Iichigan contributed one-third of the schedulss in Type IV with
Kentucky and Kansas contributing the second and third highest respec-
tively. Type V is about evenly distributed over five of the states;
oﬁly Jowa and Kansas contributed a smaller proportion than tne other
five.

The proportion of schedules from a particular state is important
when considering the next table on type of farming., The test of indz-
pendence betwezsn the Iive derived types and the type of larming was
significant (10 per cent) at a iigher level than the same test between
tie derived types and the state of origin (30 per cent). This fact
should be kept in mind when examining Tables 37 and 38.

Although Type IT is made up of a high proportion of Iichigan
schedules, Table 38 shows over sixbty per cent are fat stock, or cash
crop farmers., Type IT is similar to Type I in having a high proportion
of fat stock and cash crop farms; howsver, it has a higher proportion
of dairy farms than Type I.

Type IV has a high proportion of cash crop farmers whereas, dairy,

fat stock, fat stock - cash crop, and tobacco farmers are evenly

1R Srvan O o s s e aaag]
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distributed. Fifty per cent of Type IV schedules come from Michigan

and Kentucky. Contrariwise, in Type V wnere an almost equal proportion of
schedules come from five different states, over 40 per cent were cash

crop farmers, The second nighest proportion of farms was ‘fat stock
farms.

The nature of the ifive derived types for the 30,000 dollar gain may
be summarized as follows.

Type I (all No to fair or unfair odds) -- Individuals in this group
have the highest net worth and debt position of any of the groups.

They are older in comparison to the otiher groups but have a relatively
large number of depsndents. They are mainly cash crop and fat stock
farimers. Altnough 63.4 per cent of tns all schedules taksn came from
east of the Mississippi, about 50 per cent of this group live east and
50 per cent west of the Mississippi.

Typz II (¥U of O to .30 utils par dollar) -- Individuals in tais
group have the lowest nzt wortn and debt position of any oi the groups.
They are the youngest of the groups and have a relatively large nusber
of dependents. They are mainly casa crop and fat stock larmers;
however, a nigner proportion of them are general farmers tnan any other
group and about 15 per cent are dairy farmers. Over 75 per cent of the
individuals in tinis group live east of the lilssissippi, 10 per cent more
than for the survey as a whole,

Type III (iU of .31 to 1.00 utils per dollar) -- Individuals in

this group have the highest net worth of the three derivative types and
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are about in tne middle of the three on debt position. Thzy arz some-
what older with more fariing experience and with fewsr depandents

than Type IT individuals. Their typss of farming are mainly casn crop
and dairy. Over 65 psr cent of tnem live east of tiie lMississippi waich
is similar to t:e portion of schédules taizen in these gzoprap:iic
regions,

Type IV (Y2s to all odds) -- Thesz indivicduals have about the
averagze net wortn and a below averajz azbt position., They are tn2 oldest,
have tne most farming experieance and nave tie fewest depencanis of any
of the proups. Tihcy are ensaged in almost all types of farming with a
Figher proportion of tune fat stock-casii crep and tobacco farms than in
any other group. A high proportion of these individuals live in IZichigan
and Kentucky.

Type V (U of 1.0l utils per dollar and over) -- Incividuals in
this group co not differ significantly from Type II on nst worii;
however, they have a higner debt position than either of the other two
derivative types. They are younger than tie average of in2 groups but
have about the same fariming experience ana number of dependents. Over
73 par cent of the farmers are engaged in cash crop or fat stock fari-
ing. About 60 per cent live in tiie three states of CGido, lichigan and
North Darota.

The following conclusions appear to be warranted:

1) On tne average, Type I individuals are significantly different
from individuals in other groups. Tueir action can be rationalizs=d in

either of two ways. Tiey may have diminisiing marginal utility for

Al A
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wealtih or near constant marginal utility with some risk aversion,

A possible cause of ti:cir risk aversion could be their high asvi posi-
tion which might prevent them from talking anything but a lair or a more-
than-fair chance.

2) Type IV is more like Type III than it is like Type V. Thouch
tils weuld seem to indicate that tlie estimate of marginal utility for
tris group was hiijh or that tie estimate for V is low, an altsrnative
explanation might be the presence of a positive preflerence for risk.

3) Two factors seem to distinguish tie three derivative types.

One is tne dcbt position of the respondent. As the amount of aebt
increases, tne marginal utility per dollar of wealtn increases. Tne
other factor is tlie type of farming enzaged in by tue fespondent.
Traditionally, cash crop and fat stock farming are considered more rislLy
tanan the other types. This study substantiates tnis contention for, as
the proportion of these two types of larms increase, tne marginal

tility per dollar increases. It can be inferred, therefore, tiat these
individuals are more willing to engage in farming with risiiy entsrprises.
Dairying, fat stock-casu crop, and tobacco farming are intermediate in
the amount of risk involved; a high propertion of indivicduals in the
middle group in respect to marginal utility are also dai.y, fat stock-
cash crop, or tobacco farmers. The general farm is usually associated
with a low level of risk; it was also associated with a low marginal

utility for wealth in the above discussion.

1 o — S
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Darivea Types on Loss Quastions

The statistical comparisons bstw2en groups rormed upon the basis
of the slope of the total utility curve at tiree diiferent sizes oi
loss suow that (1) the 7,200 and 30,C00 dollar derivatives eaca produced
types tnat were signiiicantly difierent irom each otner on several of
the otuer variables, and (2) the typas torred at tne 7,50C dollar i

derivative were consistently related to tin2 same variavles and in a

fashion sinilar to tine typss formea at- tne 30,000 dollar cerivative.

- . n x Fan

Therefore, in the subsequent analysis, the comparisons are limited to
the types formed upon tne basis of the 7,5CO and 30,CC0 dollar derivatives.

Types formed at tnes 7,500 acollar derivative and at tne 30,000 dollar
derivative will be denoted by capital letters with a suoscript-,, g and
-,0 respectively, Tne delining conditions, the estimate of marginal
disutility and the numver of individuals for each of the derived types
on losses are siown in Table 39. The types are arranged approximately
by the amount of marginal aisutility per dollar, i.e., Type A, s and
A, have tiie smallest wnereas Type F, .5 and Iy have the largest marginal
disutility per dollar.

In the subsequent analysis Typz B, g or Ao will not be incluaed.
Because of tiie small nuwnber of ovservations, no statistically signiii-
cant conclusions can be drawn concerning tids group. Table 39 includes
thesz types so tuat it would parallel Table 3L on gains. Type £, 5 will
be compared witi D,,g and Dy wita E;o in the following discussion.

The four derivative groups will be discussed as a group.
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WIVAD TYPSS AND WUIDLR
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Cr

Relative
T:pe Defining Conditions larginal Nuimter of
Disutility Aespondents
Per Dollar
A; s Derivative 0 to .20 37
By 5 Lo to fair or unfair odds .lh or .26 ‘16
Cs .5 Dezivative .21 to .u0 79
D, .5 Derivative Al to 1.C0 72
L, s Yes to all odds 1.56 70
Fo.s Derivative 1.01 to 7.00 51
Ao lio to fair or uniair odds .14 or .26 15
Bso Derivative 0 to .40 Ly
Cso Derivative 1 to 1.CO 69
Dio Derivative 1.C0 to 2.00 60
0N Yes to all odds 1.56 70
Fao Derivative 2.01 to 20.CO+ 58

Tne average net worta, gross

set of derivative types are sihown in Table LO.

Type &, .5 has the highest net worth and incomel

aebt position of any of thz groups.

lpverage incomes are not significanily difrerent

of the types.

income, and debt position for eacn

and tie lowest

It is more like F, g than like

etween any pair
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TAL= 40

AVERAGE NiT WOLLTE, Gi0SS IiCCHZ AND DEBT POSITICH OF 1iSPCIDLNTS
I DitIVaD TYPSS ON LOGSES

Dcllars
Type Iiet wWorth Ircoine Debu
A,.s (K.U., 0 - .20) 38,954 8,727 4,027
Cr.s (UL, .21 = .40) 3,863 7,947 2,596
D,.s (i.U., .11 -1.00) 39,130 7,812 4,185
Zp.5 (UL, 1.56) 511,078 §,C11 2,003
F,.s (i.U., 1.01 - 7.C0) 52,800 Tyu3h 2,1C2
Bsg  (&uU., O - .5O) 39,505 &, 308 2,546
Cszo (I1.U., .zl - 1.C0) Ly ,024 7,921 14,062
Dyo (l.U., 1.CO - 2.0C) 36,499 7,019 3,602
Byo  (H.U., 1.50) 54,078 8,011 2,003
Fyo  (H.U., 2.01 - 20.00+) 33,6ul 5007 2,247

D,.g in debt position. Oi tre four cerivative types, A, s is mosv
similar to D, g on net worth and debt position, but C, 5 has a high-
er net wortix and a lower debl position than either A, g or D s.
Type F, s has the lowest net worth and debt position of the Iour.

In tne lower nalf of Table 40, E; o again has tuie highest net worth
and the low=st debt positicn of any of tne groups. It is similar to
F4o on debt position. Of tine four remaining types, Cz, has tne highest

net wortn and debt position. Type B,y and D5y G0 not diiier



signilicantly on net worth but D,, has more cebt. Type D., does not
differ signiticantly on net worth from F,o but tiey are different on
debt position.

In general, aiter excluding E, g or E;q,, it appears that those
individuals who have a low marginal disutility for losses have relatively
high net worths and high debt positions. Tihis conclusion is completely f_
distorted if thosz individuals wihio toolr all unfair insurance odds are
included. These individuals secem to be unlike any of the other sroups. L

l

A hypothesis that these individuals have a positive prelference for

security may explain their answers to the loss questions.

Table L1 shows farming experience, ags, and number of dependents
for each derived type for losses.

For tne three variables suown in Table 4l there is no significant
difference between tie four groups based upon the derivacive of the
total utility function; however, type B, g or E;p 1s significantly
different from tnem. Indivicuals in type B, 5 are older, have more
farming experience, anc have fewer dependents than any group. The same
is true for the corparison betwecen tne four groups and E., except on
the nwaiber of dependents where C;y has the largest nuwiber.

The darived types on losscs were also found to be significantly
dependant on thrée other variables. These are: (1) the state in vhich
the schedule was taken, (2) the type of farm, and (3) the concern for
the two types of errors., These cormparisons are shown in Tables L2,

L3 and Ll respectively.
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TASLE 41

FARNING EXPEICICE, AGS, AND NUX3=! CF DeEPulD=NTS OF IIDIVIDUALS
IN D=21IvieD TYPsS On 7,500 ALD 30,000 DOLLAR LOUSSIS

Type Yezars of
Ferming Agz Lwiver of
mxperiznce D=pencents
Aq.: (.l"loUo, O - 020) 19-7 hé‘) 300
Co.s (F.U., .21 - .0O) 13.5 uh.8 3.0

D,.s (i.U., L1 - 1.00) 18.7 u7.2 2.9

Ey.s (UL, 1.50) 25.1 52.8 2.6

Fp.s (¥.U., 1.01 - 7.00) 2C.1 u7.9 2.7
Byo (l.U., O - .LO) 20.0 16.9 2.4
C.o (i.U., .11 - 1.00) 18.9 Lo.5 3.2
D, (#.U., 1.01 - 2.00) 18.6 16.3 3.0
Byo (.U., 1.50) 25.1 52.8 2.6

Foe (1.U., 2.01 - 20.00+) 19.2 h7.5 2.3
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Five of the seven stales contribute almost an equal proportion to
Type A,.s50only Inciana and Kansas do not. Ohio contribules over 25 per
cent to Type C, g along wit. a smaller but equal contribution irom tne
otner states with the exception of Iowa which contributes only five per
cent. Type D, g is mace up of a large préportion of vicnigpan scnescules
with Ohio, Indiana and Jowa contributing over 35 per cent. Seventy per
cent of Type &, 5 sciueaules came from kenilucky, Indiena, and bdchigan.
Ciido did not have any schedules in this group.

For the derived types at 30,000 dollar loss, Ohio contributed over
30 per cent to Type B;p, wWiereas Kenuvucky, Jicnigan, liorth Dalicta and
Towa contributed equal provortions., Onio, richigan, dNortih Dal.ota, and
Kansas contributed over 70 par cent to Type C.g. Ovar one-uviird of
Type D.o schecules came irom ldchigan witn the other six states contriout-
ing a small but approximately equal proportion. Type 5, is similar to
F; s in that Indiana, lkichigan, and Norta Dakota contribute about 70
per cenv bf trese scliccules.

Over 70 per cent of the inciviauals in A, 5 and B,o are ratl stock
or casn crop farmers, althouga bota groups are well distrivbuted over at
least five states. Type C, .5 and C,o have over 00 per cent cash crop
and fat stock tarisrs; however, tue proportion of dairy farms is larger
than in Types A,£2Nd 3;5. Tue proportion of cairy farmers in Types
D, s and D,o is considerably greater than in tne first two types, but
tie proportion oi cash crop and fat stocl:, although still high, is much
less. A high proportion of Type D, s and D, schedules canme irom

rdcinigan.



121

Types &, g and Ei; have proporiionally more Iat stocik farmers tuan
Lie otaer groups. Tae niga propertion of Kentucicy sciiedules widch s in
tnese tymes accounts 1or tiic presance ol a nigh proportion of tobacco
rarrs,.

Altiouzh Types Iy, and .4 have nignor prorortions of ;oneral and
fat stock=-cash crop farms tnan eny otner type, they also have a higa
proportion ol casi crom farms., Over 1irty per cent of tne scnedules in

£

tne two tyres come from Indilana and “ir~Pigar wiere a casa crop farm
could rave a wide diversity ¢l ~rops wilsoul b2ing considered specialized
like a Horti: 3 cta or Kansas casit crop farm.

It is apparent in Table 4y that neitaer T, . E; g or Ezq fit into
the pattern shown by the other four groups; Type B, 5 or I, has ti~
~-~t vroporvion of individuals who are more concerned about taking
action wien they snould not ard thz lewest proportion of individuals who

M
e
. S

are more concernad about not taling action when they should,
~>311lt is also consistent with the previous observation that tliese
individuals may have a positive pr~T2renc~ for security. The pattemm
snown in thc four derivative ;rouprs is most promdncnt in the upper
section of Trhle I''. Tt is obvious that as the marginal disutility for
losses incrzases, tne coacern ior both t;r25 of errnrs increasces wnile
the proportion of inaividuals wio are equally concerned cecreases.

The following r*~racterization of each typs summarizces tie results

of tiils scction.



TASLE 4y

COLCidl ¥t Tiis TWO TYPSS OF RWLCHS BY DZITVED TYPHS OF
7,500 AXD 30,000 LCLI At LGSS:8Y

Proportion Cecncerned

Type 1st” 2na® Bota® Total
A, s (l.U., 0 - .20) 17.4 33.3 L7.2 1060.G
Cr.s (i U0., .21 - .40) 23.0 32.4 uit.6 100.0
D, o (H.JU., .l - 1.00)  25.9 36.8 34.3 1GC.0
E, 5 (i.U., 1.50 35.9 22.4 40.6 100.0
Fp.s (i.U., 1.01 - 7.CC) 28.0 4.0 25.0 16C.0
Byo (¥.U., C = .40) 27.9 27.9 11442 1c0.C
Cso  (iU., .11 - 1.CC) 16.9 28,5 Li.6 1cC.0
Dy (1.U., 1.01 - 2.00C) 27.0 257 32.3 1C0.C
Eyo  (i.U., 1.50) 35.9 234 b0.6 1LC.C
Fio  (iU., 2.01 - 2C.Cu+) 28,6 3943 s2.1 1¢e.C

sghi square Ior boti sections significant at 3C5.

orore concernad avout tueir tgklng ggtion_wﬁen snould net.

gore concernzd about not taxing action wiien should.

2 equally concornad about botn types of ervor.

Type A, 5 (5U of O to .20 utils per dollar) -- Tn2 averagze n2t
worth of indiviauals in tiis group is about tnzs same as for tae
entire sampla. They nave a relatively high averarss gross incomez?
and relatvively niza dsbt positien. A nign preportion of them are

casn crop ana fat stock farmers. They are lzast concerned about

talking action when they should nct, thouzh a higher preoportion are

1iross income is sicnificantly difizrent [rom Group ¥,.; atv tne

30 per cent level.



concerned about both typss of errors than any other group. In
contrast to tihe proporiions for all responasnts, thore ars about
as many wio live east as live west of tie lississippi in this
group.

Type C; .5 (iU of .21 to .40 utils per dollar) -- Individuals
in this group have tuc hignest net worth of thz four cerivative
types but have a relatively low aebt position, Thzay ars the
youngest of any of the groups and have thzs fewsst yzars of Tarming
erperience, They have as many dependents as Type A, s rasponcents.
A higher proportion of them are cash crop farmers than any other
group; however, there are proportionally more aziry farmz2rs than
in Type A, s. Over 60 per cent of Type C,_ g individuals live
east of tne iiississipoi.

Type D, g (:WU of .L1 to 1.00 utils per dollar) -- The average
net worth of individuals is about tne sar.e as for otner resnonaents
though they have tne hignest averagz debt position of any of the
groups., Tiey are mainly concerned about not tal:ing action wnen
they should; however, an alnost equal proportion ars equally con-
cerned about the two typzs of errors. The proportion of dairy
farrers is approximatzsly equal to the propertion of cash crop and
fat stocic farmers. OCver one-tidird live in !Hdchican where thare is
a high proportion of dairy far.s.

Type E; 5 (Yes to all odds) -- This group of individuals is
not similar to any other group. They have the hignest net worth

and the lowest debt position of any of the groups. They are the
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1

oldest, have the most years of farming experience ancd the fewest
dependsnts of any of the groups. Altnougzn they are equally con-
cerned about the two t;pes of errors, a larger proportion are more
concernad about taiing action wazn they should not than are
concerped about the second type of error. A higher proportion of
them are fat stock farmers than for any otuer group. As almost
fifty per cent of the scheaules came from Kentuckty and Inciana
where the largest per cent of the farmers are of this types, this is
not surprising.

Type Fq s (iU of 1.01 to 7.00 per dollar) -- Individuals with
the lowest averaze net wortn, gross income and debt position of
the four derivative types are found in this group. Tacy are tne
oldest, have tne most farming experience and tihe fewsst dependents
of the four asrivative types. They are primarily cash crop far.ers
of the type found mainly in Inaiana and iichigan. There is also a
hizh proportion of general farmers and fat stock-cash crop fariers
in this group. A higher proportion ol tuese incividuals are more
concerned about not taking action when they snould than about
taling action when they should not; however, a higner proportion
of them are more concerned about the latter type of error than any
other group.

The characterization is essantially the same for tnhe derivative
groups at the 30,000 dollar loss. Ons important exception is that

Type B,o, has a lower debt position than Types A; s and Cyo.
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Type C5o has a higner debt position than C,.5. Anotaer exception
is that tne dliference in inco. hotwsen Tyo2s By and Fug is
siznificant at 20 psr cent ratier taan at 50 par cent as for A, -

and I, .

Tne above discussion of the derived types on losses warrants the
following conclusions:

1) The indivicuals wio took all tihe unfair loss situations are
different on the averaze from any of the other groups with respect to
net worth, amount of debt, are, faming experience anc number of de-
pendents, Tnis indicates tnat the estinate of marginal aisutility may
be low whzcn comparad to Typs F, 5 or F,n. It could be hypoticsized
tinat it would talie a more unfair loss situation than was included on
the schedule in order to determine an indifference point for these
inaivicuals., Thare is no apparent rezason for Kanituciy, Indiana, and
iidchigan to have a hign proportion and Nbrth Dakota, Iowa, and Kansas
to have a low proportion of these individuals wiile QOhrio does not have
any.

A possible rationalization is that thes2 individuals, Dbecausz of
their advanced az2, desire to protect their high net worth position and
are willing to do this at hi~h cost. Thelr security seeliing is eupna-
sized by the fact that a higher proportion said that they ware nore
concerned about talking action wizn they should not than any other group.
In a situation involving a high probability of loss, tneir concern

would insure th=2ir avoiding the loss.




2) Tharz are extreme difiirences between statss on the four deriva-
tive types?® from whicn the followincg parallels may be drawn, Associatad
with the increasing marginal disutility per dollar is, (a) tne cdecrezasinge
proportion of Kentucky ana Onio schzouless, and (b) the incrzasins pro-
portion of Indiana ana .ichigan scnedules., Answers from lorth Dzbota,
Iowa, and Yansas respondents ao not parall=l the chanvse in relative
rarginal disutility per aollar as do tiie other statess. Thzre appzars to
be no obvious reason for this situation.

3) The patterns for the type of farming seem to correspond to the
pattern already establisned by statss. Tncse patterns are: (a) associ-
ated with tne increasing marzinal disutility per dollar is the incrzasing

4

proportion of general, and fal svock=-cash crop farms and the decreasing
proportion of fat stock and tobacco famis; (b) dairy famasrs sesm to
be intermediate in relative marginal disutility for losszs but this is
also true for the iiicnican schedules in gensral; and (c) the pattern in
casn crop farms corresponds to tne irregular pattern of marzinal dis-
utility already established in Iowa, Kansas, and liorth Dakota.

i) Although the relationsnip is not prominent,in general, there
is an indication tuat as net wortih and gross income decrsase the relative
marginal disutility for losses increaszs. A possible interpretation is
that althouch engasgzd in enterprises with a hish probability of loss,
individuals who have a low marginal disutility for losses have accepted
those situations which also have a low prooability of large monstary

gains and have been succzssiul.

1The remaining conclusions will refer to the four derivative
types only.



A possiole Tactor, aside from the elfectiveness of the technique
in distinguisaing the relationship, is th2 inaccuracy of the raspondents!?
estimates of net worth and gross income. Random inaccuracies would
averace out in the mean valuss, but consistznt bias on tiie part of cariain
responcents in estimating gross income and n2t worth would distort the
relationsiip. This nypothesis could bz tested by repeated interviewing.

£) The pattern established in relation to individual's concern ior
the two types of errors indicatzss that thie basis for forwing the deriva-
tive groups is probably quite sound. The fact that indivicuals wiio have
a high marginal disutility for losses are also more concerncd aboub not
taking action wnen they should is quite compatipnle in lignt of the fact
that thzy also parvicipate in unfair insurance schemes. As the amount
of marginal disutility of loss2s increases the proportion of individuals

who are more concernad avout taking action wicn tiney should not increases.

Derived Types for Both Gains and Losscs
J

o

This sub=-section will concern tne differences betwesn groups lorizd
upon the basis of whether or not consistency was present on (a) both
gains and losses, (b) losses only, and (c) gains only. It will consider
three sets of analyses. These are analyses concerning (1) all forms of
consistencies, i.e. the weak type and tne type using indifference points,
(2) only the weak type, and (3) only the type using indifference points.
Involving both w2ak and strong the first table (Table L5) in this series

shows consistency on bcth gains and losses versus loss2s only and gains

only by states.
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TAELE U5

WIAK AND STAONG CQLSISTELCY CN ECTH GAILS AID LOSSES,
LG5555 CilLY, A GATNS QWLY, BY STATIS

—_——————— e e —
Percent
State 50 LIl Losses Cnly gains Only Total
Eentucty 61.1 13.5 20.L 100.0
Cido 67.8 22.6 7.0 1C0.0
Indiana 60.0 10.0C 5C.0 1¢G.C
Iiciigfan 6.0 1.5 19.8 160.C
Iortnh Daxota 65. 2u.1 G.2 100.C
Towa 9.0 19.6 31.4 10¢.0
Kansas 56.2 15.7 27.1 100.C

Sixty per cent or more of tiz respondents whio ware consistent with
the indif{erence axiom or the nypothesized utility~func£ion in all
states except Iowa and Kansas were consistent on both gains and losses
and in tuose two states almost fifty per cent were consistent. Ohio
and North Dakota had the nighest percentage of incivicuals wio were con-
sistent on tiie losszs only, wihz2rzas Indiana and Iowa naa the nizhest
percentage of responcsnis wio ware consistent on tie gains only.

The averaye net wortn, income, and debt position for taue taree
forms of consistency are shown in Table 46.

Those incividuals wno were consistent on gains only nave ne high-

est net worth, income, and debt position of any of tiue groups. Those



TASLE 15
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AVELLAGS WORTII, TUCCE, AL DIZT PCSITION OF WiAX ALD ST2CLG
COLSISIErCIzS Ii BOTA GATS 4D LCSS=S,
LO5S5=S GiLY, And GAILS OLLY
Consistency i'orm Jollars
nzhowivrin Incomne Dot

Botn 42,550 Ty700 5923514
Losses only 50,570 8,160 1,851
Gains only ub, 907 0,12 1,21y

wno were consisuent on losszs only nave the lewest nel worth and debt

position.

ena cf tnis s=zction.

Several hypotnsses explaining this result are given at the

Cnly two otner variavles w2re found dependent of the iorin of

consistancy:

and (2) the
of these is
One of

cent

both gains and losses except those

respondent's conccern for

snown in Table 47.

tiie interesting Jfacts in Tavle 47 is

the two types of errors.

that

of the indivicuals wno completed any grade ware

(1) the number of years the respondent attzndzad school,

Tie {irst

at lcast 49 per

consistzent on

witi mors than 12 years of education.

A hich proportion of tne indiviauals wio altended school for more than

12 years were ccnsistcont on

b]

R AR R
5alns onty.

Respondants! concern for the two types of errors in relation to

the form of consistancy is shown in Tavle 40.

Individuals wio were consistznt on botn the jains and thce lossses

were usually equally concerned about bota types of errors.

Howsver,
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TA3LE L7

120

FOIIS OF WiAK AlD STRONG CONSISTENCY, BY YEAAS OF SCHOCL2

—— —— ——

Years Consistency Ferm

Botn Losses Only Gains Only Total
<8 49.0 25.5 25.5 100.0
8 69.2 16.4 14.2 100.0
8 to 12 56.1 1L.5 29.3 1¢0.C
12 07 .9 15.2 16.9 1C0.0
> 12 us.5 22.7 1.8 100.0

a.. . e e
Chi-square significant at 2 per cent.

TASLE I8

CONCERN FOr TWO TYPES OF EiiiOR BY ({=SPONDENTS WHO Wils WoAK AND STRGNG
CONSISTAIT Ol BOTH GATNS AND LGSS=S5, LGSS:S OHLY, AkD GAILS OLLY

Consistency Proportion Concarned

Form 1st” 2nd® Equally" Total
Both 26.6 30.u4 L2.8 100.0
Losses only 30,1 30.4 31.5 100.0
Gains only 21.L L3.8 3L.8 100.0

ZChi-square significant at 20 per cent.

More concerned about their taking action when sihould not.

gﬁore concerned about their not taking action when should.

Are equally concerned about both types of error.
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individuals who wa'e consisiznt on either the lecsses only or the gains
only were more concerned about not taling action when they should than
abaut the other twc possibilities.

Aside Ircm school attzsncance, several nypoti:eses explaining the
relation between tre form of consistency, the responcenis financial
position and his concern for the two types of errors can be given. Gne
possible hypothesis is tnat those individuals wio were consistent on
gains only, have gone into acot to make supposedly profitable invest-
ments, Their desire to get out cf debt is evidenced by their being
consistent on gains only and by tiaeir concern for net taking action wiien
they snould. An alternative hypctuesis is that tiiese individuals have
a pcsitive preference for risk taking, evidenced by t:nsir being con-
sistent on gains only and their concern for not taking action wihen they
should, Tieir relatively hich {inancial position and uedt position may
be explained by prefitable investment with borrowed funcds, Still a
third alternative is tnat tuey are "newly rich." Their consistency on
zains or their inconsistency on lesses may be ravionalized by their
state of confusion alfter becoming rich., Neither tuis hypotiicsis nor
the otlers can be tested by this taesis, as unfortunately aata on
changes in financial positions were not obtained by the I.i{.S. survey.

The individuals who were consistent on losses only can be explained
by several hypotheses also. Tnese would be quite similar to tne cnes
stated for gains but would be interpreted to be consistent with the loss
situaticn. For example, these incdivicduals may be inconsistent toward

' gains because of a recent change in their financial positions. This



cnange may be manifested in their greater concern for the first error

in contrast to the individuals who were consistent on rains only.

Involving Wea:r Types of Consistency Only

Of the 135 cases which were only consistent witn tihe incdifference
axiom, 13 wsre consistent on losses only which is not enougn cases for
analysis. Of the individuals wno were consistent on both gains and
losses, 70 percent answered Yes to all the oacs. It appcars tiat tacse
incividuals have an extremely high marginal (dis)utility for both gains
(losses). However, with situations of more unfair odds and a greater
range of gains and losses il:an waere included in tue I.IM.S. schiedule,
this hypothesis could be tested. Tne other 30 per cent had combinations
of all Yes or all No answars to ties different odds. A more extensive
scricdule could also explore these cases.

Comparisons by states showed no significant dependence between
tne consistencies on both and on geins only, on one hand, and the state
in which the schedule was taken, on tiie other.

The average net worth, gross income, and debt positions of inai-
viduals who were consistent on both pains and losscs and on gains only
are shovn in Table u§.

Individuals wiio were consistent on gains only have the lLighest net
worth, income, and debt position. They perhaps tnought they coula get
tremszlves out of debt more easily by taking siall chances of large
gains than by insuring their present position and continuing in Thelr

present endeavor.
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TAJLE L9

AT TET WORTIH, GiCSS Tiillill, AND DIIT G2 WIAS SCisIn

ceay Lod A ullioz e P

Cli BOTI GAINS AT T.OSSLS A1D GAINS CIILY

Consistency Forn Dollars
et Wortn Gross Incone Jeot

Both 118,760 7,694 2,283

Gains only 54,237 9,158

The only othzr two signilicant variablss were azain the nunoer of

years of school attencance and their concern for e two types of ervor.

Tae first of thess is presznted in Tablzs 50,

TASLE 5C

SAL FTQ T MY Ny MR AT o “y T : NT My A A
FORUS OF WiAK CONSISTLHCY DY THZ NWUIMSDaR OF YZALS OF SCICCL ATTELDANCE

Yzears of Consistzncy o
Sciocl Attendance Botn Gains Cnly

< 8 57.1 12.9
8 76.1 23.9
8 to 12 ub.7 - 93.3
12 59.2 L0.8

> 12 220 70.h

LR

a.. . R, .
Chi-square si;nificant at one par cent.
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The indivicuals wiio attendzd school for ei;nt years had tne high-

est proportion of consistzncy on botih jains and lossss, while those who

attenazsd

atiendesd more than 12 ysars had tue highe

gains only.

Tie two groups!

Tablz 51,

Tor more than 12 years

Indivicuals who ware

nad the

equally concarnea about the two types of errcr.

TABLZ S1

lowsst proporiion.

Tihose wi.o

st par cant consistzant on

concern for tue two types of error is siwown in

consistent on both gains and losses are

aﬁUWNFdiﬁETMOTﬁESCrS;TRbYImuVEmﬂwaOWuuLF‘
COLSISTmT CN BGTH THX GAIRS ANMD Tils LOSSES, AlD GATY S GiLY”
=== = === ==
Consistency Form E‘onr° Zn onezrnsg 3
1st Z2nd squally Total
Both 30.4 17.4 52.2 100.0
Gains only 2545 51.0 32.7 100.

#Chi- square is significant at one per cent.

O

Q

Incividuals who were consistent on gains

about not taiking action when they should.

those found for all typcs of consiste

Involving Strong Types of Consistency Only

ncies

Tine number of indiviauals w.io were cons

outnumber those consis

cent and tuo

Se Cconsl1s

tent on gains only by

Thease

apove

vore concernad about taking action when should not.
ore concernad about not taking action whe
Are equally concerned about both types of error.

n should.,

nly are more concerned

results are similar to

istent on loss=s only

tent on gains and losses by about U per



500 per cent. The average net worth, incom2, and cebt position for ti

tiree groups are presentad in Table 52,

~

TASLT 52

N -

AVERAGE LST WeliTil, GuOSS INCC Z, AND DILT ¥CR STR04G CCLSISTENCILS
Cli GATE:S AID LOS3:4S, LOSSE5 OULY AnD GATIIS ONLY

— —

Consistency rorm Dollars

Net worti Gross Incorme Dedt
Both 35,159 7,036 2,973
Lossas only 3G,512 8,159 3,283
Gains only 40,754 8,120 2,015
Ko si mificant differences were found among tiie tir2e groups on

tihese variaoles,

The by-states comparison is shown in Table 53.

BExcept for Kentucky and Onio, the greatest proportion of tiie sched-
ules were consistent on losses only. These two states had a higher
proportion tnat were consisient on both. ITowa nad the lowzst proportion
of schizdules in thes consistent category for both gains and losses.

The two other sifmificant variavles (1) school attendance and
(2) concern for the two types of errors are presentad in Table 5i and
55 respectively,

There is an indication in Table Sl that those individuals wio werea
consistent on both gains and losses nad attendea scnool more yesars

than tliose who wers consistent on eitner losses only or on gains only.



TA3LE 53

2t CLNT STRONG CCLSISTZNCY CN SOTH GATLS A'D LGSSSS,
LOSS=S OiLY AD GATNS ONLY WITHINW STAT=s?

Consistency Form Botn Lossas Only Gains Only Total
Lentucky L1.4 1.0 27.6 150.0
Oni.o S 39.1 6.5 10C.0
Indiana 21.5 67.6 10.3 100.0
Michizan 32.4 u7.3 20.3 1.0.0
florth Daiota 31.6 59.1 9.1 100.0
Iowa 12.9 61.3 2-.6 100.0
Lansas 22.2 51.9 25.9 100.0

a,. . . Cepe .
Chi-square is siznificant at one per cent.

The proportion consistent on gains only sezems to be skewed more toward
fewer years of sciool attendance than ths other two groups.

The respondants! concern for tie o types of error is represented
in Table 55.

The pattern tiiat has bean present in the two pravious tables on
concern for tre two types of errors is acain shown in Table 533 thos2
incividuals wio w2are consistznt on botn gains and losses are equally
concernad wnile those who ware consisticnt on loss2s only and gains only
are more concerned avout not taliing action wiien they should.

It appears, regarcless of the type of consistency, that individuals

wio were ccnsistent on gains only have tae highest net wortia, a niga






TA3BLE 54

PLir CIKT OF INDIVIDUALS WilC ATTZLDID TiE SPICIFIZD LU.ISE2 OF YilA2S
OF SCHOOL FOR T:E STRONG COLSISTZICY™

— ———

Consistency Form Both Losses Only Gains Only
<8 7.5 11.5 22.5
8 32.3 37.0 26.5
8 to 12 20.4 1h.4 2C.4
12 33.3 25.0 2h.5
> 12 6.5 11.0 6.1
Toval 1CC.0 1C0.0 180.C
TA3LE 55

COLCLAN FOR Tiis TWO TiP=S CFf zZwlCt BY THDIVIDUALS WO Waiid STRORG
COWSISTLIT O BCTH GAINS Al LgSSES,
LOSSsS GiLY, AND GATKS OWLY

Consistancy Forn bPl‘oportlonCConc erned n

1lst 2nd squally Total
Botn 30.7 2743 L2.0 100.0
Losses only 21.4 42.9 35.7 100.0
Gains only 25.0 L41.7 33.3 100.0

[

Chi-square signiricant at 20 per cent.

o'

liore concernad about their taking action wnen sihould not.

(2]

tiore concerned about not taking action when should.

)

o}

Are equally concerncd about bota types of error.
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debt position and are concerned abocut not taking action when they
should. In general, indivicuals wiio wore consisient on losszs only
are not mucih differsnt tinan trose who ware consistont on boti gains

anda lossas except tnat iz first group is more concernad ahout not
taking action wien tiiey should wiile the latier groups are equally con-

cerned about tne two 2rrors.

Suwmarary -- Several nypobhesss could be formulated thal would
rationalize the action of individuals in thiz various gcroups. One is
that indiviauals whio were consistent on pgains only are prone to tal:z
risks and have tnus gotbten themszslves into c¢ebit oput have found that
their "gambling" has paid off in a nizh net worth and incomc. Anotvher
pessible nypotacsis is tl.at thes2 inaividuals, in spite of tieir nisn
net worth, are heavily in debt and will takz a "gaaple" in thelr attempt
to get out of a=zbt rather than insure against losses.

Incividuals who w=2re consisient on losses only may be exiremely
consarvative, infrequent users ol credit facilitizs, and frequent
visitors of insurance salesiien, OGOr perhaps tiiese indivicuals pbelieve
their relatively lower net worth position can be protectea from loss
more easily tian it can be increassa by taking ciaances on gains. Still
another explanation for these inaividuals! action is that they have
just experiencad a changes in their income or net wortih position.

The fact that respondents were in some cases consistent with the
hypothesizzed utility function for gains only or for losses only must

reflect upon two aspects of this study. One of tiess concarns tae






nypothesis itsczlf ana tae otnher concerns tha tecimique of utility
measuramnent,

Thie hypotiiesis is intendad to raticnalize indivicuals behavior
w10 sirultancously gamoblsz ano insure,

inaividuals do not in fact co botli. ¥

Y

»

utility functicn appii=s to tl:2se individuals is a watter for further

(=

speculation,

Tne reflection upon tie tecimigue of utility measurzmont could be
from many sources., Onz is that by tae time the responcent got to the
gains questions after doinc the loss questions, he possaessza suilicient
understanding to procesd witihout difficulty. Another is tlat a person
wiio answerad the questions concerning losses was too fatijuea vo answer
the gains.

Altihough many difficulties remain as far as the tecinique is con-

i)

cernad, significant aifferences were discovered betwsen tie turez forus

of consistency. This could m2an that the difliculty with the hypotne-

o

sis outwsziz1s the stortcominzs of The techniqus.

Predictions frrom the Utility Zquations

Wien the fitted utility functions are equated to a straigit line
function from the origin, the intersection points saows the (cis)
utility attached to a specifiad gain (loss) situation. Tlus if:

ax + bu® = cx whore
N\
U




is such that P, <Py - Py, i.e., leaves the individual with less

than Py, then solving for x produces tiie miniiwum amount of gain (loss)

necessary to induce the individual to accept thez unfair bst (insurance).

For any degree of fairness of odds this proczdure can be followad to
predict the size of gain or loss necessary to induce an individual with
a specified utility function to accept tiae risk or insurance. For the
derivative typas on gains and losses, thz prediction was made for
unfair ocds similar to tne on2s in tae schizcule. The predictec amount
of gain and loss necessary to incuce acczptance for tne gains type2 anc

for tiie loss types is shown in Table 6.

AQUNT OF GATN G LOSS NZCzSSAY TO IiLuCa ACCAPTANCE OF AN UNFAT CJo

. — ———

Typea Anount of Gain

_(collars)

IE ;7’/

I1I jl,b

v 7,410

Amount of Loss
(dollars)

Ay s 92,340

07.5 ‘ i‘ C/lo

D7 .5 lo’)J”

F7.s 1,720

Bso 137,350

ci 16,150

Dao 9,400

Fao 2,320

N

&lhese are tas groups defined in a pravious section of this
cinapter.

——— i mamemagy

§ s = xammas
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It is apparent from Table 50 that these individuals wio hava a low
slope or marginal (dis)utility for gains (losszs) also require a larcer
amount of rain (loss) to induce them to take an unfair risi (insurancs
sch2me). For indivicduals with a stesp slope or hizh marsinal (dis)

utility, tiie size of gain (loss) nzcessary to induce tlen to accept an

v]

unfair situation is relatively snzll.

Ey using these estinatzs of the size of zains and lecsss n2c2csary
to induce acceptance oi unrair odds for those individuals who were con-
sistent on bothn gains and losszs, tae corrzlation bewweon the sizz of
gain and the size of the loss was detemained. IrMinding tliat tie corre-
lation was sirmificant at the 10 par cent level, an equation was fitted
to show the size of zain as a funciion of ture size of tnz less. The
equation is

X, = 26,2580y + .20205 X, waere

X, = size of gain necessary to incuce acceptance
ol an uniair risl

X, = size of loss necessary 0o induce acceptance
of an unflair insurance scieme,?®

The equation shows that the size of gain necessary to induce accept-

m

ance of an unfair risk is at most 26 times as lar;e as the size of loss

necessary to induce acceptance of an uniair jnsurance sciene,
R2liability of Precictions

The reliability of the predictions from the fitted utility curve

could be tested by correlating it witih actual benavior. Tae type of

—
L.

1The coefficient on X, is significant at the 5 per cent level,
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behavior most useful in tiis regard would be behavior in acoual situ-
ations in wnicii tae odds and the expected roturn wsre known.
Unfortunately the total sciecule on which tiese questions concerning
cains and los§es appeared did not contain questions on tais kind of
managerial benavior. Furtnermore, in agriculiural sciences, little is
known about the expected returns and the odds invelved in various farm
enterprisecs.

However, an indicaticn of thre reliability of the preciction from
the fitted curves is available for tiie loss questions. There were 13
questions concerning informal insurances schnemes on thi2 total schecule
of which seven appear te be uscful for this purpose.l These are:
1) Was there any time in the last year when you kept on hand a reszrve
of cash or things easily convertved to casn, like wheat, bonds, and live-
steck, in casc ol uniavorable developmonts?
2) Was there any time in the last year wnen you paid more for an item
from a person you could trust, than you weculc have had to pay for the

sarre item frem a less reliable person?

3) Do you keep mere tracter or horsepower on nand tihan is necessary lor
average weatier in orcder to hanale the crop in case ol poor weatiier?

;) Was there any time in tre last year wihen you addad crops anda live-
stoclz enterprises for the main purpose of getting your eggs in more
baskets?

5) Did you refrain from borrowing so as to nhave propariy to mortgace in
case of trouvle?

6) Was tilere any time in the last year wien you refused to use your
roney for an apparently profitable purpese in order to 'play it safe'?
7) Was there any time in the l st year wien you aidn't close what
appcared to be a profitable deal because ithe person you were acaling
with migcnt not be rellable?

15ix of the questions were eliminated because thoy either cid not
apply to all respondents or they were more formal insurance schencs
that could be ar;uzd depended as rmucia upon salesmanship as on marginal
¢isutility of losses Ior acceptance.
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There is no estimate of the amounts of money or the odds that
might be involved in tnese insurance scihenes whicn would meke it possible
to srow an exact correlavion, However, if the ssven items are rankec
using the proportions ol incividuals who said "es'to the questions in
each derivative group as an inaication of the groups ran<ing ol the
specifiea act, then the ranks can be compared betwscen groups. The rank-
irg of the seven items by tne four derivative types cn losses is shown

in Table -7.

TACLE 57

2AMITLG OF SVl INSULALCE SCHUlsS BY FOUR
DIVATIVE GrOUFS CH LCSS:ES

— - e
— — —— pe=— -

Type Rank
Bso 1 2 3 L 5 6 7
C-o 1 6 5 I 2 3 7
D.o 2 i 3 6 1 5 7
Fio 1 5 6 b 5 2 7

The nmunbers in the first row of tae table correspond to tiie numbers
on the items in the list avbove and represent tihe ranking of tnese itens
by individuals in Group Bzg. Thrzse of the groups agree on the raniing
of items, 1, L, and 7; houwcver, for thc other items as the marginal
disutility of lcsses increase the ranizing changes according to a certain

pattern. This pattern can be represented by tue permmiation on the four

! . . 1 . e . .
numbers (2635). The permutation is read: 2 coes into 6, 6 goes into 3,



1.4

~

3 goes into 5, and § goes into 2. With some variation in Groups C.q

(9

anc D5, tlids permutation describes the change in the ranlin
seven items from Groups B,5 to I';o. lictice that itens 2 end 3 differ
from items 5 and 6 in tlat th2 lattor two itoms nave a direct relerence
to tne possibility of a loss of monzy. The group that would accept an
unfair insurance sciwin2 against rslatively small less ranks itoms 5 and
6 hizher than iteus 2 and 33 while the oppositz is truz for the group
that requires a lar;2 loss belors accepiing an unfair insurance scnenc,.
Periaps the most that tils corparison incicates is thiat the tech-
nicque used in this study to quantily ulility distinguisiied groups of
indivicuals who act ciffezrently in othzr loss situations. 2Dut even
tnis ruen of an incication as to the reliability ol the tecaniquz is

sufficient to warrant furinher rescarci witi: it.

Svaeluation

This chapter has presented some datva wiich were intcnded to
ascertain whether or not the utility nicasuring technique crployed provides
meaningful estinates of cardinal utility. The following statenrents of
its elf{ectiveness scem justificd.

1) The techinique provides some esti.wtes of carcinal utility

capable of distinguishing individuals on the basis of
meaningful managerial benavior. This behavior in respect to
cains and/or lossas is: (1) anmount of debt, (2) type of
farm, (3) net wortn, (u) income and (¢) concern for two

types of error.



2) The techinique dozs not provide esbimates of cardinal utility
for individuals wio display no indiffecrence points in their
answers.,

3) TiLe tecinique and corputational methods used allow individuals
to be consistent with only one hypothesized utility function.

1) The tecnnique allows indivicuals to be consistent witl only
the gair, only the loss, or bot: poritions of the hypotiic-
sized utility Ifunction.

Y) The technigue aid not provide its own reliability test, in
trat, additional gain and loss situations sindilar toc tl.ose on

11

the schedule were not usad to test the predictions of the sat

of questions used in this stucy.
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CHAPT A VIT
SUiAlY AND COLCLUSIONS

This chapter will review the hypothesas tested, the procedurcs
followad and tnosc results pertinent to the testing of tlie hypotheses.
It will then present sone conclusions which would be useful to subse-
quent research in this area. -

In the first chapter of thiis thesis, man was conceived of as an
animal possessing a fres will and meotivated by his desire for utility
and naturally consbituted so as to wmaximize this quantity. IL utility
is a measurable quantity tners must be some means for its measurement.
The f{irst hypothesis of the thesis is tnat such a techniqus exists.

The second hypothesis 1s that a correspondsnce can be discovered relat-

ing past and present characteristics of individuals to future managerial

benavior via estimatzs of numerical utility.
The procedure followsd was to derive utility functions, i.e., a

relationsnip between numericcl utilities and wonetary gains and losses
hicn proviasd the data ior testing tue bypothcses. This latter inforn-
ation was produced by asking individuals wiicther or not they would
accept at varying costs certain odds for gains or against losses. This
scnedule of questions and additional quastions necessary Lo provide
related data were ashed of 529 farm managers in seven midwesvern state
Cnly single tamily managerial units for farms producing ovear 23500
dollars gross incom2 were interviewed. Tne stratified random

arple was designed by the Iowa State Collezzs Suatistical Laboratory.

’
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A two week scnool providsd uniform training for the 23 intervicwers.
The actual numerical utility computations'are tasad upon two opera-
tional prerequisites, (1) preference among alternative utilitiss and
(2) incifference between a certain and an uncertain alternative
(objects with probability distributions).

The first phase ‘in analyzin: the data was concuct=d to detzrmine
the effectiveness of tlhe schedule and interviewers in eliciting
answers. Tae analysis had two stz2ps. Tne first and most inportant
step was to specify which resnmonses were and wiiich were not consistent
with tue hypotihesis of measurable utility ana the hypotihesized utility
function.

Tiie next step was to consider certain attributes and t;pes cf
behavior in order tc ascertain possible reasons for tie different answers
and degrees of consistency. t was found tnat relatively older people
with more years of farming experience, fcwer dependents relatively hign
net worths, and snall amounts of debts were less likely to answer the
questions concerning gains or losses. Furtrher, it was found tiat
certain Indiana farm managers were probably misrepresented by answers
on the schedules., This misrepresentation was traced to intcrviewer
bias. In this case it was concluded that these data should be eliminatea
from the subsequent analysis.

On2 of the most outstanding reasons for the diflerent proportions
of consistent and inconsistent answers was tiat different interviewers
nad concucted tie interview. It was concluded that some useful obsarva-

tions were lost in the case of the inconsistent answers. Data added to






the consistent group of answers by interviswer bias wsre concludad to
bz useful for the Iitting of utility functions. The relations.ips
which were discovered beiwcen estimates of nuwnerical utility and
behavior substantiate tais ccnclusion.,

As more individuals answered tie loss quastions than the gain

questions it can be concluced tnat thz gain qusstions were more aiffi- r

cult to handle. Scveral reasons could be offerad to explain tuis
difiiculty. On2 might be that the gain questions whicn followec the

loss questions sounded similar to the loss questions and that respond-

ents refused to answer on thz grouna that they "had already answered S
those." Anotlier explanation is that tiie gain questions were word=a on
the scieaule in such a manner that tne responuents c¢id not understand
the situations as w=ll as tioey aid in tiie loss situations. A somswnat
more likely explanation is that more individuals are familiar with
insurance taling than tuey arce with chance tating for property gains.
Still anotner reason whicn reflects upon some of tae thzoretical basszs
of the study i1s tnat altuough tie theory dsnies neitner risc aversion
nor ethical objections to gambling, thesz two factors may help explain
some of tne apparent difficulties encountered by tne interviewers.
An additional motivating factor in contrast to the utility of w=2alth
assumad by this study is tic utility attached to non-monctary gains and
losses,

The second phase of analysis was directed toward {inding empirical
relationships between the estimates of numerical utility and tne

character, aisposition, and behavior of farm managers. This analysis






not only contributes evidence for the existence of a techniqua for
quantifying utility, but also to the hypothesis concerning the actual
correspondence between numerical utilities and predictable manacerial
behavior.  The pradictadility of managzrial behavior is basecd upon the
premise, "that men act as they have actad."l This pnase, ti2 szcond
one in the analysis has turez steps.

.

1e Tirst svep was to divias tne total group of consistent answers

3

into types based upon the estimates of relative marzinal utility
aifferentiated off Utz indiviaual's <©otal ubility curve for wealtii.
This classiiication was based on th2 belief that indiviauals who attach
the saim2 or approxiimavely the same relalive margsinal utility to a
aollar of wealth at different gain or loss levels will have similar
cnaracteristics and benavior., Th2 teciniqus uoes not provides a basis
for making comparisons of an absolute numerical utility. It does provide
a basis for making comparisons of relative utility, i.e., relative to
tiie unit of measure and position of origin, Thus, the szcond step was
to compare tue attributes and bzhavior of tue indivicuals in each type.
The type of indiviaual wiio answered all Yes to tne lossss and the
gains made up a sizables group with rather distinguishing characteris-
tics. They are tnc oldesst incivicuals of those interviewcd and have
thz most farming experience and tne fewest dependents, On thz averacs
tiey have a hizh net wortih and low debt positions relative to tnz other

types. Their otaner bdehavior is commensurate witn this type of

1This is contrary to the premise "men act as thcy should act"
wiich would have lead to a study cf etuics rathier tnan one of bzhavior.

-
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individualj however, the fact tnat they accepted all the unfair
insurance sciaemes and the unfair risk situations is surprising. This
fact may reflect more heavily upon the technique than upon the
disposition of the individual. Contrary to the conclusion that tiey
attach an extremely hich marginael utility to wealth may be their feel-
ing trat it made no difference to them what thcy answered. Thus, the
technique and interviewing procedures my be ineffective witn this type
of individual.

The second type of individuel, which did not appear in significant
numbers on the losses questions was one who would not accept a fair
bet on gains. Like the typs just described, these individuals have a
hizh net werth but, by way of contrast, have the highest debt position
of any of the consistent groups. This result suggests that these
individuals meay héve a pcsitive preference for certain odas aside from
either the probabilities involvad or tlie utility of the gain. A aypothe-
sis to this effect could be tested by a more extensive schecaule of
more-ti:an-rair odds and fair odds than was incluced in the I.ilL.S.
techniqus. The fact tunat for the individuals wio were consistent on
both gain and losses tie size of gain necessary to induce acceptance
of an unfair risk was at most 26 times as large as tie size of loss
necessary to induce acceptance of an insurance scheme substantiates tne
contention that thz ran_e of gains neesas to be nore extensive.

In thcse cases where an estimate of utility was derived froi a
fitted equation, two of the most meaningful variables found related to

marginal utility for gains was the amount of debt and the type of
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farming engzased in by tine respondsnt. These results indicate that taz
echniqu2 and tnz procecures followed does providez, for at least some

individuals, nunerical utility estimates useiul in predicting mana-zrial

benavior. It could be hypotaesized that tine reason a signilicant

D

relavionsidp was not found beiweesn net wortiy, income, and marginal
utility was tnat the respondents! estimatz of thezse two itens was less
accurave tnan tneir estimate of azbus. Tnis hypothesis sugzgosts a

more extensive interviewinz procedure to oobtain more accurate neasures
of thesz factors than was usad for the I.ii.S. Ancther factor, which way
be related to answers on the galns and loss questions, is rccznt cnanges
in individuals incore, ncet worth and debt position. Unfortunately the
I.11.S. schedule cid not include this informatvion. Tie nz2ed for suca
information is empnasizzd hzcre2 as a necessity for future reszarch in
this area.

For the fitted utility functions on losscs, the four most meaninglul
variables (irom the standpoint of establisiiing a relationship betwsen
marginal utility and behavior) were (1) net worth, (2) income, (3) type of
farming, and (&) concern for tue two types of error. These results inai-
cate that the techiniqus does provide meaningful estimates oI marginal ais-
utility for losses. Previous conparisons siowed that more individuals
answered and were consistent on the loss quzstions tlian on thz gain
questions.

A third step in the analysis attempted to establish the reliability
of the tecanique in predicting behavior. Althougn the tecinique did
not include its own reliability chlizck, one part of thc total T.il.S.

of ti.cse

s

n

He

ani:

3

schedule involved infoirmal insurances schzmes, A
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schemes snowed tnat the varicus types formed on the basis of answers

to the loss quzstions ranized the items dififerently. The pattern mani-

fested betwaen the types warrants a hopeful conclusion that the

technique, at lzast for tihce loss questions, possessad somz reliability.
A reliavility test on the precdictions would consist cf a szcond

£

set of gain ana loss situations involvin; differont amcunts of money
and dirferent probabilities than appear on the scnhedule from which the
utility function is estimatzd, Tac predicted answers to this second
set cculd be statistically compared with the obszrved answers to
ascaertain thc confidence to be attachied to the predictions. A stronger
way of testing the reliability of thz technique would be to pradict
what an indiviaual would co in specific uncertain circumsvances in nis
particular sevting., COF course, to riake tais feasible the reszarcher
would have to have the rsturns and the probabilities of the outcomes
involved in tue enterprise., This would be a more expensive procedure
than tie first suggssted, however, it would probapnly be mores meaningiul
than tne hypotnetical apprecach.

The rollowing supyestions grow out of general experience with tnis
study and speciiic analysis preszntec hercin

1) Turther research in utility measurement is warranved on the
sare basis that research witin otiier measuremsnt techniques (I.Q. tests,
and personality tests) are warranted.

2) Supplemental theoretical werk is needed in decisions maxing
theory of farm managenment similar in character to tnat of mathematical
statistics, i.e., greater emphasis needs to be placed upon quantitative

neasurencnts and more precise definitions of tie relevant variabdles.

=







3) Exarination of some of the basic assumptions of utility theory
in respect to their compatibility witn ths funcamental suppositions of
science needs to be performed, e.g., the telzolosical nature of the
theory may be in conflict wita the mechanistic approach of sciznce,

4) Further effort snhould be given to techniqus construction and

interviawing procedures, particularly with respect to situations involv-

D

ing gains, The technique snould be extensified to include not only
other situations for the various odads, but additional reliability tests.
5) Ween utility measurensnt techniques are employed they should not
be a small part of a larger schecule. Information wihich is supplamental
to the utility schizcule shoula be orizntated to testing specific hypothe-
ses and obtained in tiie most accurate manner available.

6) The results of this study indicate tnat a sample stratified on
otaer tnan a geosrapnical variaple could excluce individuals from whon
it is difficult to geb answers on the particular questions ussd in the

study ana fromwiom answers would b2 meaninglsss. Another variable is
tie utility attached to objects other than wealthj such a variable was
impliad in tnis study by certain individuals who ware disiéinguished by
ace, nz2t worth, type of farm and debt position. Perhaps a different
type of utility measuring technique could be desijned to include the
individuals with whom the questions were unsuccessful in this study,
7) Furtner ccnsideration should be given to methoos of analyzing
tihhe data. Such as:
a) Other criterion for specifying consistent and inconsistent
answars, e.g., classilying on the basis of risi aversion

as indicated by answ2rs to certain odds.
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b) Determine the efrect of chansing tie assumption of

constant utility over the ranze of the payment (stakss).
¢) Consider the casss wilcl ware inconsistent wita ti2
inditI2rence axiom Ior consistency witn a subjective
prooability hypothasis.
8) The implications of tihe present stucy for farm managcment teach-

ing and extension need to be considersd and made availapblz in relevant

publications.
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The schadule usz2c¢ in thz I.11.S. survey is presantzsd here in toto,
Tae particular questions wiich have been the main concarn of tuls

thesis appear on pages 1Ly, 1.0, and 182.
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C.0h Ly LIST POl QUaiSILIu

licre is a ;roup of sindlar situations.

waich one

lio. of people in group
Anount or loss

Cost of getiing out of
Yes lio

——

lic., of people in
Aicount of loss
Cost of geiting out of
Yes o

group

lo. of pzople in group
Armount of loss

Cost of getling out cf
Yes o

lio. of peoplzs in group
Amount of loss

Cost of g=tting out of
Yes No

No. of peoplzs in group
Anount of loss

Cost of g2tiinz out of
Yes INo

No. of people in group
Amount of loss

Cost of getting out of
Yes ilo

No. of people in group
Annount of loss

Cost of ¢etting; out of
Yes No

llo. of p=ople 1n group
Anount of loss

Cost of getting out of
Yes No

No. of pzople in group
Aount of loss

Cost of getting out of
Yes Iio

crson has to bzar a loss.

1,000
.K;ZCLO
group 2y
LGO

LleGOQ
Jroup __ By
I.C

; LZUEU
LToup 10
20

% ,CU
group < 0
2,000

o U U})U

Jroup . 10
20

T o0

5 oL

group ¢ 2.
2,000

-./U |91V,

group < 10
Ly

. 1C0

group & 10
e

o 1,00

Iroup o 50

Inuvsrview Lhwioer

’i?

—— .

Flease ill in your answers to show
wi.ether or nol you'd oe willing to pay thzs2 costs to g2t out of grouvs in

Ilo. of pesople in group
Arount of loss
Cost of gattirg out of

-r -
i3 1.0

lo. ol people in group
Aiiount of loss

Cost of gzitinz out oi
Tes Ko

~

“%o. of pzople in croup
Asiount of loss

Cost of gettinz out of
Yes no

l.o. of people in group
Arount of loss

Cost of getting out of
Yes Ivo

No. of people in group
Anount of loss

Cost of getting out of
Yes No

No. of people in group
Amount of loss

Cost of geviing out of
Yes No

lo, of people in
Amount of lcss
Cost of getting out of
Yes No

greup

No. of people in group
Anount of loss
Cost of getting out of

~r 1\
128 Mo

No. of pcople in group
Anount of loss

Cost of getting out of
Yes lNo

[

group

gFroup

2,000
20,000

croup 4o
20

T

iC

=
(@]
o

[
‘E, i
Ny CL
O

Loe

:'lUZCgU
group 10
I

5 1uu
group « )
L0

v 1,000

group « 2
GGO

—
T

group ¢ 10
A

1,C0C

sroup - i






Interview Nwiber

CiisCK

¢ LIST FCY QUISTICH S

Here is anotaer group of situations that are similar to this one. FPlease
fill in your answcr to siow whietier or not you'd be willing to pay tiese
ccsts to get into a group in wiicn one person would get the gain.,
No., of people in group e lio. of people in group 200
Value of property gained ,C'C Value of property gaineda 5,065
Ainount you pay to gzt in & 2= Amount you pzy wo get in ¢ 25
Yes lNo Yes No
lioc. oI people in group 1,000 lNo. of people in group 20
Value of property gainsd 25,000 Value of property gained @ >00
Amount you pay to get in g L0 Amount you pay to get in | 10
Yes lo Yes No -
No. of pcople in group 2,000 No. of people in sroup 2,600
Value of property gained {20,CU0 Value of property pgained . -(,CCC
Armount you pay to get in ¢ 10 Anount you pay to ;;Dt in i 25
Yes lio Yes No
No. of people in group 20 No. of pcople in group 20
Value of property gained v 500 Value of property gainsd ¢ =00
Amount you pay to get in & 25 Anount you pay to get in | a0
Yzs Yo Yes No
Ho. of people in group L0 Ho. of people in group ko
Value of property gained § 1,000 Value of property gained : 1,000
Ainount you pay to get in (0 Aiount you pey to g2t in « 1J
Yes lo Y=s No
No. of people in group 1,CG60 lio. ol people in group 1,0CQ
Value of property gained 4 <.,C00 Value of property gained .+ <5,0CC
Amnount you peay to gt in > Anount you pay to gt in _ 1C
Yes Lo Yes No
lio. of people in group 2,600 No. of people in group 1,00
Value of property gained _0,000 Value of property gained 1G,CuU
Amount you pay tc get in & 40 Amount you pay to get in 25
Yes No Yes No
lo. of people in grecup 1:0C No. of pcople in group 200
Value of property gained < 10,000 Value of property gained & 5,000
Anount you pay to get in  ___1C Avount you pay to get in 10
Yes Lo_ Yes ko
lio. of people in group 500 No. o v~crle in group o 2~(L.g_
Value of prope;:‘ty gained 10,000 Valus of property gained ! 5.0CC
Amount you pay to get In 4 Asount you pay to get in & 40

Yes Mo

——

Yes Mo




Intarview nwiver

Date
Incorie Qualiiicatlions Ciiccred
rlanacerial Qualiiicaticns Ci

aCr el
INT O SYATS FALG [ANAGHRTAL SUnveY

1, Now Iirst ol 211, now many acres, all together:

a0 your own?

arzs jyou renving this

year?
(IF "AY") This yz2ar how many of  (IF "ANY") How many of these
viese are you actually using as: are you acvually using as:
crep land and rotation pasture crep land ana rotation
pernanent pasiure pasture
rent out or put out on srares rermanznt pasiure

remainder

2. What co you consicer to pe the

farm?

W.at aid you co with it last year?

remainder

rmoin crep or livestock procuct on

Jour

(v
£
3

What oviier crops or preducts aia you market last yo

(Ii* MO:E THAN OliZ CROP AI'D
W..at proportion of your last year's total
account for? (LIST ULTIL G, OF LiCL:Z IS

main precuct

Znd product

3rd product

Lith product

St product

6th product

7t procuc

6th product

C PLODUCT WAS AMLSTED IN
iarm incone CJ‘Q
ACCOULIT=D FOLL)

Ti%8 P:oiCLDING YA,
©acl e
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9th proauct o

10th preduct %

3. Now I'a like to ask you some questions about the lkinds of information
hat a farmer nezas. Wiat shoula a farmer {ind out before setiing up
a farm in a strange arca for a strangs family?

—— -~ ——

i4. In general wnat kinas of information do you think a farmer ought to
keep up with in order to operate a ;oing farm business.

a. In orcder to got the greatest prolit?

b. In order to get the createst satisfaction for his entire family?




S. Here is a list of five typas of informetion which at one time or
cther you may have had to obtain in crczr to nalie cecisicns about
things tiat have cowz up in tixe course of yeur farmrin. career.
Eaech typoe is enplainec on tiids 1ist and ii ©ie explanation is not
compiately clesar, I'1l try to nelp you witn it.

(PiiZSELT LIST. PAUSI FCR RISPCLDENT TO LIAD AD EZPLAIN Ii ILCESSANY.)
1. PLICIS: Inlermation on pricses reccived for farm products and prices
paia for items usza in farm procuction tiis incluucs past, presznt,

and future pricezs.

AP :?s-

Current narkct prices Fzea and supply prices
rarnet ounloou iraciinery prices
Corn-ro7 ravio ware rate

Deiry-fced ratio Interest rates

2. PuCLUCTICH FATTC.S: Inforrmation on the erfzcts ol all accepted
Tara practices and itens ussd in prcduction on rates of crop and
livestock producticn--also infermation on how soils, discase, anc
wecatier asfect yizlos.,

3 ATFLES:

— e ————

rertilizers Storaze methods
Sprays and insczcte Worl: mothods

Crop variectics Tilla:2 practicas
Fezding raves pBuilding layout

3, LEW DSVILCPIEITS:  Information on new developments ov changes in

ISR

farm pracvices and items used in production.

EXATPLES:

Supvlan=ntal irrization lleat-type ho;s
Antibiotics Ilew ifced supplements
Anl:ydrous armmonia Self feecing silos
Ciaemical wecea killers Krilium

li. IULAN FACTCS: Information about individuals you may nave to deal
Wit or consicer in rmaling; decisions ebout a famm.

XA FLIS:

Fandily memoers Dealers and buyers
Relatives Salesnen
Leihibors or friznus Counvy agz=nts

Otnher people tlired worrers



9. PCLITICAL, SCCIAL, RULICGICUS FACTU:S: Information on local,

national anc int crnau¢ond1 govermuents and rormal and inforial
groups wW.iose actions alfect a farm.

Eni P13

Acreage controls Church practices

Tax ravezs Conservaticn programs
Draft Urainage disuricus

Sciiool districts Co-op policies

a. In tie lizht of your own experience in getting information to

set-up and run your farm to get tue most out oy liie, which of
these five types of information nave you found to be most im-
portant to you? (IOWA INTI:VIsiiiS WILL SUSSTITUTS "rGi PCrIT®
L PLACE C¥ Wi0 GuT TiiZ KOST OUT CF LIFi.M)

lank 1

Which of the remaining rfour co you think has bean most important
to you?

Rank 2

Wnici of the five has been least impertant?

Rank 5

—

Now of the remaining two-(IISIRT NALZS GF HLAAJJ*NQ TWO TYPES)
whicn do you tiink you've found more important in solving your
farm problems?

fank 3

Ranic UL ({_“AI [ILG CATEGORY

All equally important

Can't rank: Wny do you f2e21 that you can't rank tihen?

The kinds of information you find important may not be equally
difficult to get nold of. In the light of your own experience

getting information, then, which of thesc types has been the
most difficult to get?

Rank 1







pVe)

Wiich of the remaining four has been most dirficult to get?

Rank 2

)

Wiiich of the five would you sayv that ycu've founda least difficuli?

{ank &
danc s

— —

How of the remaining two-(LiSTRT LAES G RILAINTIG TwO TTYPES)
wnlica Go you tiiim that you'vz feund most cifficult to gcot?

QAT 3

WAL 4 R ATNING CATSGCRY)

___ A1l equally diificult

Can't rankj; Wiy do you fezel tnat you can't ranic them?

Welve been talking about iniormation ncecds that you may have had in
making decisions aboutb speciriic problems. idowzver, tierzs are a nuibe
of otner ciiiicultiss involved in maliing decisions anc acquiring
infermation that you ma; elso iind to te provlems. lHere is a list of
scne of tirem. (IAID CAD TO NA3PCHDLNT) I'd like you to tell me which
of tiiese or any otiler not on tnhis list hiave been provlens in your own
experience.

1. knowing when to canange your precduction plans.

2. Recoymizing the existence of problems.,
3. Defining the ovjectives of your family.

li. Knowing wien you are on the "wrong track™ in your atteupt to
reacnh a desired goal.

5. BPutiing your finger®™ on the difficully when you know tihcre
is scmetiing wrony or wasn you lknew a preblem exists,

6. Just keeping up with all of tle new information relating to
farming that constantly ccmes aleong.

7. Getting inforration oryanizcd in your own mind so tnat you
can see wiat it means for you.

g youlvse

8. Knowing how and when to arrive at decisions (onc
2208 "ou to one

cranized tne inforration) wh2n scme of it 1
conclusion and scniz to anot.aer.






9. Any otners not on tuis list.

10. In fi;uring out whiat action ic tale on tiiz basis of tie information
you have avbout a problem, co you sometimes look at wiat it will cost
you and compare tais, botn financially and otiaerwise, with the
resulls you can expeci?

o: Wuy is it tiat you don't do this?

Yest Do you evar try to worii out tie answers in writin:g?
e}
Yes Can you tell m2 soie of tiie things youlve

dene this for?

—

-
(2
.

Dec you scinetimes do tihis figuring in your head
No

Yes  Can you tell me some of tie tuings you've
done thils for?

B ————




11.
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Here is a way for a farmer to fiocure out the costs and returns of
expancing a 15 litter hog enterprise to 25 litters.

a.

The farmier figures tihat his cosus per litter will increcase from
+ 210 to (222, With the price of hogs remaining as at presz=nt,

he will gross | 270 par litter.

On tlis basis, if lie expands his

hog enterprise to 25 litters, his net proiit per litter will be

s Yske

L8, or the ciilference betwsen the {270 and 222,

Would tnese figures tzsll you how many litters this farmer should

raise?

Yas: iow many litters

shoula n2 raisc?

lic

Dent't know

fiere is another way to {i-ure out toe same problem,

He figures his costs anc returns on eacn

finds tnat eacni one will add
costs are suotracted,

Proifit Loss

14th litter 80 -
17th litter i2 -
1&th litter E Y] -
19th litter g -
20t litter $30 -

additional litter and

or lose the following amounts airter

Profit
21st iitter c 1y
22nd litter SO
25rd litter -
2ith 1litter -
250%h livter -

Loss

Would tnese fifures tell you now many litters this farmer should

raise?

Yes: How many litters

|

should he raise?

Ilo

|

Don't know

Wnich way do you figure out costs and returns in similar situaticns?

Uses a.

Uses b.

Uses botn

Uses another method:

i

How would you figure it out?

—— s e et




12, a.

By

0.

Here is tn2 information that a Tarmer has for dzcidins waetner

f not to put anotner {250 into machinery. (IUTZVIZW=d PLaSalT
?AJD) lis recoras indicate that his averaze gross income per
+250 invested in machinery is #,,50. The average returns above
fuel and labor costs per {220 invested in machinery are §275.
Is tnis enough information to decide whether or not a farmer
should invest arotier §2.0 in macihinery?

Yzs: For whiat rcascns?

lc:  W.y not?

Don't know: Wrat cifficulties are you having in fijuring
Iis out?

here is anothner way ifor him to fijure it out. (ILDoViiwa. FissSsir
CAD) An analysis of records from his farm and obher similar fari:s
incdicates tiaat auditional investments in machinery can be expected
to return 255 on the dollar aitzsr the earnings of all otier expeni-
tures and investments are accounted for. Tnis 22,5 includes profits,
interest on tn2 macninery investment fioured at 5,5, and ccepreciation
figured at 105, Is this enouzi infermation to decide whel.er or

not a farncr siould invest another 250 in waciinery?

Yzs: or what reasons?

lo: Wiy not?
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A

Don't knew: ¥What cifficulties are you having in ficuring this
t?

13. Two methods of arriving at conclusicns arzs illustrated by tha
exarmples on this card (TJdlLiV1SWin PRIS.AIT CALL)

l.

In sore cases we araw conclusions from experisnce. Thus, we may
notice that in certain situations certain results always seem to

- ) . . BT N .

follow, On the basis of tnis, we conclude that tunese results
always occur in this situation. An exanple mignht occur in ferti-
lizing a field. Thus, if a farmer s:2s that thz poor tihin spots
in a field respond to fertilizers more than the ricn spous, n2 may
concluda that poor thin spots alwars respond more than rici spots.

In otaer cascs, we "recason out" conclusions about new situations
facing us from facts and principles we know or assune to bs true.
For instance, a rarm2r may know or asswn2 that a certain barn
rrangzient will save labor and then "risurs out" how tns use of
this arranzement would affect thz amount of labor which would be
left over irom us2 elsswhere in his business.

a. Do you us= both, mainly one, only one, or ncither of these
mathods in arriving at conclusions?

Botn
" lLainly one: Wiich?
: Only one: Wnich?

Nzituer
: von't know

b. Which of thzsse thinking metiiods is most natural for you to use?

Both

Onz: Wnici?
Llieither
Don't know

1]

c. Can you use one of thess methods without using the other?
Yes
hio

] ]

Don't know
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d. What proycrzlcn of ycur thinking is lite the firsi mothod?

(P Ll _J’ C :SjlxulsT)
___lons2 A>ouu 1/2 A
L@ss than 1/4 otweon 1/2 and 3/4 Don't know how
Agouu 1/4 About 3/ " much, but not all
etwzen 1/2 and 1/2 —_ rore than 3/L o answer
2. Waatb pvoport*on of your trinkin.s is like th2 sccond mathod?
(PRISLIT CllsSiLIST)
licna ___About 1/2 A
Less than 1/4 Betwesn 1/2 and 3/L __ bon't know how
About 1/4 Aoouu 3/4 . MUCu, but not all
Betwsen 1/2 and 1/2 __ kore than 3/4 0 answer

f. Could you glve m2 anctoer example of tne first metihod of arriving
at conclusions? |

g. Could you give me another exarple of trne second methoa?

—~—

15. In deciding whether or not to buy a piece of land, a farmsr can ma:2
either of two kinas ol mistalies. He can buy land when he should not
have., This mistalie was made by many farmers after World War I. On
the other hand, he can meke the mistake of not buyinc land when he
shioul.d have, This mistake was mads by many farmers who did not buy
land betwsen 1935 and 17u5. In making farm decisions, ars you movre
concernad about tabing acticn when it would have been better not to
tnan you are about not taking actions when you should havz, or are
you equally concerned about bonn ol these?

liore concerned abcut taking actions when siouldn't
»ore concerned about not taking actions when should
Equally concernzd

Don't know

y






17. Could you pleasz tell m2 how you made up your mind about wiat or how
much ol each prcduct to procucz t:iis yzar?

15, a.

19. a.

Cm ——

Wnat imporvant thing that you buy and use in production has had a

[

fairly big caang2 in price recently? (X)

Wnat do you use it for? (Y)

How did you maie up your mind about how much of , to usc
in procducing Y , wnen the price of X chaiged?

What important thine that you produce for sale has had a rather
drastic change in price recently? (X)

Did the price go up or down?

How did you malze up your mind apbout what to do about your pro-
duction of X as a result?

What reasons did you have for coming to this conclusion?

—————————







20. Wiat was thz last major piece of machinery that you bougiht?

How cid you go apout mzkinz up your mind to buy it?

21. In the last two years have you attendsc two or more

County agent's or extension specialists meetinzs Y=s lio.
veetings of farm organizations liks tue Farm Bursau,
thie Gran,2, and tne Farmzrs!' Union Yes .0

22, Tiere are ways of petting some information without using any of the

sources we've been talkins about. Would you please talie tiis chart

and check tne eppropriate spaces for wayrs you usually use to g2t

thzse same kinds of information? (TITulVIswiil BAPLAIN HJAJ;L&S)
23-24. Would you pleasz take this chart and check the app“opriatp spaces
for tne sources you usually use to g2t tnese diilerent kincs of
information? (INTSAVIZWI< Z{PLATN HEZADINGS)

25. a. Wiat do you expact tne price of (ILS4:iT NALL OF r03T I.POUTANT
CULIICUITY, EXCLUDING LATY PRUDUCYS) to be at your next marxat-

ing time?

Wizn would that be?

TI0ED IN a.) a

b. Do you expzct tie prics of (LAl PCDUCT 11K
12 sanc as they

A

marketing time to be higner than, lower than, or in
were at the saue time last yzar?

Iii;hzr ___Dentt know

Lower Still, if you hod to mais a

Same prediction now, now would
- you fijure it out?

How lLiave you arrived at tnis

estimate?




c. (IF NO GEZUERAL MODEL IS GIVZEN IN b., ASK TIIZ FCLLOWING Tii3s
QISTICHS IN c.)
In general, wnat circumstances lead you to expact that the
prices you reczive will be higher than they were in previous
y2ars?

In gencral, wi:at circumstances lead you to ciipzsct that tae
prices you receive will be the same as tacy were in previous
years?

In general, wialbl circuwistances lead you to expect that the prices
you reczive will be lower than tney were in previous yzars?

——

d. Is there any special year or group of years that you think of
as typical for purposes of comparison in trying to figure out
wnat pricess to expect?

Wiat reasons do you nave for thinking of that period as typical?

25. a. We buy many taings to operate our farms. Feed, faertilizer, anc
se2a are just some exawples. In decicing wien to buy things, how
c¢o you usually judge what prices are going to be?







27.

17.

b. W.at are sowz of the thinss that you buy from tim: to time that

Zelb usad up in production?

Under wiat conditions do you assumz2 tiat the prices you will bs

pa —.Lrl' -Of (._\_AIQ—M\-.L AIAJL.J or :FIF)ST IJ\'PUJ.

5]

icier than wney weora?

SUTICLLD ADCYE) will be

Unaer what conditions co you asswne vhat tns prices you will be
paying for (ILSZ:T A4 OF FIAST IIPUT iUTICHID AJCI“) will be

the same as tnzy were?

Under whiatbt ceonciticns c¢o you assunc that the prices you will be
payin~ for (L.S=Z0T LA CF FINST IUPUD SNTICIED ASCVE) will be

lowzr than thzy ware?

— —

No farmer op:rates his farm without having

pcople. He comes into contact witih suca people as farm laborers, m

Sonie

convact witir» other

who do custom werk, acalers, landloirds, baniers, and so on. Do you
usually have some icdea as to wiat to cﬂpﬁct from a p2rson you'rsa

about to me2t? (INTLiVISWsl COD®)

llas some icea: llow can you tecll wnat to
you've just m2t?

o

=2

p2ct from a person

fe)
o

n
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Wawus and s2

¥
53

S3

(IF ANSWIX IIDICATZES TUAT 8 DPZILS CF INTCii-
TICH Fulw OrLLiS) I you aian't Xnow anyons w.:0
could giva yeu somz information about taz person,

ti:en how could you tell wiat to expect?

Are people so aiflerent t :at a man has to know naw
acquaintances for a wii clore a2 Las sone 1icza
of wnat he can expoct irom tuom?

Yose e thiers any things you can look for in
a perscn to give cluss as to what to
expect?

No

Yoes: W.al are sonz of thess things?

Wiat can w2 Iicure out from them?

Nos W211, tuien, wiat can you expect iron

people you'lve just met?

——— - ——

',-J-
ch

Wial are scne of the tuin,s tnat mekz
pessible to know what to eipect from
stranzers?




It's nard to say

of agpends:

Don't know

wnat cdozs it depend on?

(IF ALSW.SY UKCLEAR, ASY FOLLOW=UP 10 "OOUH'T EiOWM)

In selecting a regular nired man, now woula you

-

forecast wactiner he will nake a good eiploy=c7

(Ix MITO LAY QUISTION
nOT ALSWalZD AUSQUATELY
AL =SPONDLET IS A LAD
LOWD.

In selecting a man ©o
operate some ol your land,
now woculd you ascia2
whictner a man weuld make
a good tenant?

(IF "aTED LAN" QUASTION
NOT ANSWSiLD ADLQUALSSLY
Al) HuSPCrpslT IS A
IEAL.)

In looking for a man o
rent from, now woulc you
czclae wnevner a land-
ownsr would male a good
lanalora?

28. Lo you tinink there will be any changes in national, state, or local
povernment programs and policies for farmers in the next twe years?

llo: What are your recasons for fesling this way?

—

Yes: Wnat are your rzasons fcr feelin~ this way?

a—

- — - ——

—_— ——

Chianzes and no cuance equally likely:
feeling tonis way?

——

Waat are your reascns for




o

3
p

Don't knowt Wcll, tien, do you try to taice thzsz ihings into
acccunt in your plannin
lio
Yes:  Hew?
. a. Do you tidni: tiers will be any clianges in I 1_nv m2Lnoes and
tidngs uscaé in Lersing auring the next two years
Zo: Whal rsasons do you have ror fecling this way?
Y:s31 Wwiat reasons do you nave ror reelings tiids way?
For w:at kinds of things c¢o you anticinzie these changes?
Don't know: Well, then co you try to take these possible
s y S p
chan~es into account in your plamiing?
o
Yes:  low? )
. Assuine, for a momznt, that there will : vanses in farming
b. A Oy nt, that there will be ciansges in farming
{firsc one

.etiiocs anG equipmznt, would you be willinz to be the

in your areca to try out somz of

to

0
e

lhave so ouviar

illing to oe first
Joulﬁ preoier to wait lor otaers

J.

it czpena on?

3

W

tiuese c.anses, or weuld you prcfer
farm2r try tusm out belere you adopt tnen?

T Uepenus or don't know: What woulc

— e - .- e———— — ——— cc—— e —



50. Could you have uszd irore crecit proiitably last ycar?

lio
Yzs: Did you rel.ain from borrowing so as to have properiy to
nort-a;;e in casez of trouvle?

Vag
;o
31, Was tihere any time in 2 last yezar wizn you dicn't closc whcot
appzarcc to oe a prol luaole dzal becauss the persen you wore coalins

o

1 oz a
with mi;nt not b2 reliavle?

TS
%0
32, Vos tizrz any time in the last year wien you aaded creps and livestock
enterprises ror tng main purposc oi getling your ez;s in more bask2is?

O

Yes

—

No
—_—

3. wes tuere any vime in tiaz last year wien you rzfuscu to use your

men2y for an apparcntly profitable purpose in orcer to "play it saie®!

-

)

average weabier in order to hancdle tie crop in case of poor weatiier?

5. Do ycu keep iore tractor or norse powsr on hand than is necessary for
1

Yes

——

ivo

55. Was there any btime in tih2 last year wuen you paid more for an iten
from a person you could trust, than you woulu have had to vay Ior the
same ivem Irom a less reliabie parson?

Yes
Iio

-~

-5, Do vou carry lii'c insurance

?
H

Yes: Do you carry additional 1ife insurance %o cover a cebt for
your family?

Yes
No

T

TS AR ST ]

- T




37.

10.

.

P
;L)u

o

Do you carry any?

~
(4
.

How avout fire insurance

Was thcre any time in the last year wiien you kept on hand a reserve
ol cash or thing;s easily convertad to cash, lile wieab, bonds and
livestock, in casz ol unfavorabls doveloments?

Do you ordinarily k=2v largsr feed supplies tian necessary Lo b2
avle to change your minc on livestcck nwibers?

Yes

o

Do you ordinarily keep larpger feed reserves tlian necessary to protect
yvours2li against loss cue to baa weather?

Do you mai:2 a pracvice of having availadble mere nay or pasturs ;round
tian necessary in order to pretect yourself against drouzlit?

Yes
INo

Do you carry collision insurance to cover damepges to your car or trucik?

Yes

N
O

—n

Could you please give me2 sonm2 exanples ol things which you or your

family did last year, wien you were not corpletely sure of tiie out-
come, but willing to take the conscquences of acting and being wrong?

.

— — —

ow we'a lile examplss of tihdngs which you or your family cecided not
to do last year even thouzh you ran a risk ol being wrong in not aciing.
Ve want cascs in whicn you wers willing to talie the conszquences of

beines wrong and not casess whers you posiponad cdecisions until you
coulc learn more.

S VL 3




s

1cC

45. Plzase give ne some exa.ples of situations during the last year in

~—
-—

-
.

[l

40

47

wilch you postpened a decisicn to act or not to act until you
cocula lcarn rore,

Plcase give me some cxaples of situations tiiat occurrcd last year in
wnich you aid nct have znougn irnforsaticn for taiing acticn and in
which you fzlt that wiat yeu could lzarn would not b2 werth tiie cost
and cricrt ol learning it.

——— ———— — . — o~ —— i ——

—— e — — —

liow I'a 1like you to give mz somsz earmles of situaticns occurring last
year in wilch you ware c:irtain of *i2 cutconz, tnat is, situuulonu in
cich you could act withiout worrying about b2ing wrong.

=
O

- ———— - - —— —— ————— —— — - — e

— - — - e——

any occasions last year wiion circumstances 1orc;u you to

e
cccisions and acv wicheut information you would havz besn willing
tiime and eiTort te c¢2i--if jou :ad not veen forcaed tc act?

2
H

‘2st Could you pleasz tell nme wiat Ly were

I/J-Q 55_5’6-

We would like to ask you what you think snould be con2 in the follow-
ing situation. A farmer wanls to trade his comwine Ior a tracter.
Thera are ovher farmors in the neichveriood whio also want to deal for
a tractor. (L12CLaD ANY CO.EHTS)

a. wWille he's still looking arouna to s22 w0 1as a tracior te trace
for, snhould he kasco quiet about his intenlions so as to keep tie
people hz micht want to trade with Irom having plenty of time vto
decide on how mucii tliey would want to ;3307

Saould
houlan't
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b. Wiizn ne {inally declces wio nz'd 1ikz to tracs with, i
idza for wim to ach as tloush hels noi suz2 wictlar ho wanbs Lo
trace so tiat ouncr fariers who uiput also bz interastzc
would tiink oie tractor was not desirablo?

¢ [inas out tlab lils nzijivor is rying te malie a vrace Ior
tiie saw2 tracior, sicould he

Lo
irprove his coametitive position Ly
Lryin; to Iind ouv wiat ids nuighber is oilerin,; wiltiout latiting
1is foor know wiat lids 01£>r is?
ics
1o

d. If =2 nects somzone e¢lse wio wants to trace for a tractor but

coasn'y krnow about tiie onz that n2's intvercestea in, is it betier
for nim not to mention tiat he knows about tiis tractor?

e, Is it wise Icr him to try tc male th2 man he's dz2aling witin think
tiiat a corwinz is wiat he neecs nest, so th.at itraces rfor other
items won't bz given ruch consiceration?

f. I nhe linus the traclor neocs minor repairs ti.e owner hasn't telc
him about, is i® better Ifcr nim not to mention anything that

miz-ib b2 wrong witil iiis combine so trat ne can maiiz tiz trace
successiully?

Sometimes a man may attenpt to build a greater scnse ol v spon31 bility
'|

in the peovle he's dealing with in orcer to make tiem more reliagble
Do you know of a casz in waica tids was cone?

flave you yoursclf ever dong tials

0
2s: o are tne
concitions?

that you do this withi and uncer what

',<: —l

poopl

Q
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If you were in a zroup of 1200 people in waich you lknew one person
would have to b2sr a loss of ¢10,000, would you be willingy to pay < 10
in orcer to get out of the group, and, thus, aveid the risk of ravincs
to bcar lils loss?

Tes
I.o
(NZAD STAT:T JWHT .05 SIIJUT OF QUOSTICHS AL I'ASD TC RESPGLLINT 10 IiL:

TO ¥ILL GUi)

If you knew trat one person out of a group of 1,400 woulc got a
piece of property, worti { 15,C0C, at no furtier cost to nim, would you
be willing to pay + 1, out of your present inceome to become a member ol

ti:al ;roup.

AT TR TEY Tia 3 T s
POl I

(QCAD STATC.ZNT Gl SIZET OF @ISTICLS AND [AND TC (ESFCIDZIT N

Lo by

TO FILL OUT)



9. a. bid you grow up cn a farm?
All of childiiocod spenv on farm
Part of cinilahood spent on farnm
lione cf cihildnood spant on farm
b, What are tuz nanes of tha How lon;r did Did the,s give you any
scools you've attenasd?  you go there? traininz in agriculture?
Yas 3o}
Yas 1.0
) Ies I.o
_ Yzs Mo
c. w:at was tiz last grace of school you co.amlzatad?
d. Have you had any acditicnal trainin-z, sucn as siort coursss or
vocational tralining?
l.o
Y.s: Wat was 1u? low longz cid it run?
e. Did you ever belong to:
a u-4 Club? Tes Jile)
Thie Future Farmers of Anerica? Yeos ilo
(0. Is tils tne only fara you've operated ifor yourself?
Yes: How nany years have you run btiis place? .
lios Low riany years nave you operatad farws for yourself?
How many yecars nave you run this place?
61, Wzre you ever out of farmidng for a wnile?
lio
Yos:  For how long?
What kinds of werk did you do during this tiv2? .

[
w
(9]

Have you ever livea in a city?



18y

Y=2s: Wiat liinds of work dia you do durins thatl perioa?

62, Do you ordinarily do any work off tne farm for incomz curing thz year?

lio
Yzs: Do you have regular year-round work, or ao you just work orfi
e farn parts of the year?

All year: Is it a full day's wor:? 'ull cay
Part day

Part of the yesar: Wwhat part of the year do you work?
Do you work a full day or duot part of
the cay?

full day
Part day

Wwhat proportion of your total gross incom2 from all sourcas
came from farminag operations last year? (THTHATIZW.R
PA23%NT CAHD)

ess than 1/2 ____About 1/2 __lorz than /4
A)out 1/4 . T Betwsen 1/2 and 3/ Uon't know how
—__Between 1/iy and 1/2 About 3/4 " ruch, but not

all

lo answer

63. a. We'd appreciate knowing who also lives here, their approximate azzs,
and whether tney're cependent on you?

Relationsbip to Hespondent  Aze Dppandpnt
(I ITSRVISWR Cluly IF S\))

RESPOIDANT

~ —

b. Are thers any other persons not living with you to whom you
contribute financial support?
No
Yos: Hew many?




‘._J
Ul

c. (IF r=Sp0iDelT HAS ANY CHULD2M AT ALL) Have any of your childran
belon;-2d to L-1I or FrA?

Yes

1.0

——

S4. Did you use any hired labor in runnins your farn last yoar?

No
Yest Did they werk for you year round or part tinz?

Year rouna: How many Iull time workers dia you have?
Part time: lcw many were tuere? .
On tue average, how many aays aid the averarz
part-time worker work ior you?

’

55>. What was your averaze gross farm income in the last thre:z yecars?

55, Wa'ld like 1o estanlish an esbimate of your net wortih.

assets at tie beginnineg of the year. W2 want estimates of tne
actual valuzs, not the book values for accounting purposes. The
point is, wiat ware thesz iters worth to you.

a. Could you please ~ivz me your best estimates of tne valaz ol your
D n

Value of your land and buildin::s

Valus of your livestock

Value of your machinary and equipment

Valuc of your fzed and crops

Cas on hand .

Value of ycur stocrs, bonuds, and otner investients

Anount of money owzd to you

Value of your other assats

(POTAL)

b. liow, nhow about your financial obligations at the beginning of the
year? Wiat was the amount of:

Your real estate debt




Your short-term noues

Your otiier

notzas

Your accounts payadle (money you owe)

Your housenold installmaent cabis

Your otner
snorlt term

Your otier

installiiznt desols not covered in

nouv2s

aszbts

(TOTAL)

S
Nl

W T

STATE

——

o
wivlbn

Ti{E FOLLOWING

COU.LTY

TOW..S'IP

INTZRVI S

DAE
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&
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MEETINGS,

LECTURES

PUBLICA-
TIONS OF
EXP STAT
By [24E
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TIONS
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PEOPLE YOU HAVE TO
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SOCIAL,
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FACTORS

[ =

NNG _YOUR FARM
CHANCES FOR DEPRES-
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OF LOGAL INFORMAL
GROUPS THAT MAY
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GROUPS AFFECTING FARI
ING (G, FARM BUREAU,
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AGTIONS & ATTITUDES |

FEDERAL, STATE, AND
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PAST

EXPERI-
ENCE

ERROR
ON WHOLE
OPERATION

ON A
LMITED
SCALE

TriaL Aol ExPERI- fosserving|REASONNG
MENTATION

[THE EXPE
IENCE OF

OTHERS

FROM IN-
FORMATION
KNOWN TO
BE TRUE

KEEPING
WRITTEN
RECORDS

PRICES

PAST PRICES AND
PRICE TRENDS

OF
THINGS
SOLD

CURRENT PRICES AND
CHANGES IN PRICES

PRICE OUTLOOK

PAST PRICES AND
THEIR TRENDS

oF
THINGS

CURRENT PRICES AND
CHANGES IN COSTS

BOUGHT

PRICE OUTLOOK

PRODUCTION

EXISTING VARIETES
OF CROPS 8 LIVESTOCK

FACTORS

EXISTNG METHODS OF

PRODUCING CROPS 8
LIVESTOCK

CLIMATE, SOIL, AND
DISEASE CONDITIONS

NEW DEVEL-
OPMENTS

NEW INVENTIONS,
DEVELOPMENTS, AND
DISCOVERIES

HUMAN

PEOPLE YOU HAVE TO

DEAL WITH IN RUN-
NING _YOUR FARM

FACTORS

PEOPLE WHOSE REAG-
TIONS MAY BE IMPOR-
TANT TO YOU N RUN-

NINGYOUR_EARM

POLITICAL,

SOCIAL,
RELIGIOUS

FACTORS

CHANCES FOR DEPRES-
SION OR PROSPERITY

ACTIONS & ATTITUDES
OF LOCAL INFORMAL
GROUPS THAT MAY
AFFECT YOUR FARM

ACTIONS OF NON-GOV'T
GROUPS AFFECTING FARM:
ING (E.G,, FARM BUREAU,
AVERIGAN LEGON, ETC)

FEDERAL, STATE, AND
LOCAL GOV'T ACTIONS

AFFECTING FARMING

T

ARSI RS ITe






ArFIDIX B

[a)

Thz taole bolow (Pable 535) sihows thz distribution of the &5

questions us2d in tnc I.i1.S. survey over tne six field schedules, Tihe

nwioers in tie Ifirst column correspond to tii2 quastion numbers of thea

scheaule in  Apvpendix A, The six colwins ol numbers in uiie body of

tiic table show tae order of tiae qusstions on tae fielc scihiedulzs, The

last c olwmn indicates wnetiier or nov an inforravion card was used cur-
] s .

ing interviewing wivh iz question. Tue information on tae card is

showm witn the question in Appendix A.












APPEIDIX C

WOt Simo=T

191

lio Answer - .l2ason

Loss T o Gain ioss Gain

10T 251 20 101 25T I°C WOl 22T L0 10 neg
A1l ilo _ 1 100 |l =00
1-2 Yo | foc 1,0CC
1-4 lo 1,0C0 5,000
1-3 Io 1G,C00 1¢,C00 1
1-2 1o 1. 1 27,000 25,000] |
1l o +.0,0C0 B £C,Ca0
All Yaos
Inconsislont
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APPEIDIX D

ns g

The metiods of fitting tie utility functions anca tie ascumptions

R ¥al

nace avout the location oi the indirferencs points ana otiier idznlifi-

catvion poinus are given in tuz Ifollowing outline.

I. lethwoc of least squarcs
q

A. dEquation derivec usins Iour

civen points

<

1. Tiree inagifierences points

2.

a) In difiercent intervals

b) Two in tie sane intsrval and on2 in another interval
(1) two at extreme values of tne interval
(2) one at the center of interval

c¢) Thre2 in the same interval
(1) more-than-failr point at lower extreme of interval
(2) fair point at center of intecrval
(3) uafair point at uppor citremz of inteorval

The origin

B. Equation derived using tiree given points and ons asswiiza

1.

2.

2
Je

Cn2 inaifference point ror eacih ol the fair and rore-than-
fair odds

a) In different intervals

b) In the same interval at its exireue vaiucs

Tlie origin

Onz assumed point at 50,000 dollar gain (or loss)

and qlu) = 2/3 (225) (8).

A 9. LSS e A = SN L o 43 ¥ um-1



@}

193

Equation cerived using tiree given points (all Yes answars
to the more-thian-Zair odds)
1. Two incifference points

a) In different intervals

b) In the same interval at its extre one values
Squation derived using two given points and one assumed
(all Yes to tii2 more-than-fair odds)

1. Cne indiflerance point at tiie contor ol tiie intcrval fox
2. One asswacd point at 50,0006 dcllar rain (or loss) and
) = 2/3 (=25 ()
a(u) = 2/3 - ) (@

3. The orizin

two given poinus anc on2 assunza

=

sguation dorived using

(all Io answsrs to tiiz unfair odes)

1. One indiffezrence point av the center of tue interval for
tliie more-than-fair odus.

2. Gn2 asswizd point ab 20,000 dollar gain (or loss) and
a(u) = 2/3 <l—‘;;,_°—‘—-> (3)

Zguation derived using two iven points and one assumad

-than-fair and fair odds)

(J
ci'

(all Yes answers to ths moird
1. Cnz indiiference point at the conter of the interval

for the wilair ocus.






1l

2. Cne assum2d point at 50,000 dollar gain (or loss) and
a(v) = 3/2 (222 (¢)
o<
'or tnose cases in wiidch there was no indifisrence point after re-
placcments and transpositions, tiiz following asswiptions were made con-

carning tie sleps of thz utilivy curves

2]

1) Por thz cases of all Yes answars to the more-than-“air odds
and lio answars to thic fair and the unfair oads, the slops at

any valuz was assumad to be

at 5C,000 collar gain (loss) on more-than-fair odds
w., . ) v e e . e
P = the (dis)utility if the indilfercnce peoint existed
at 50,000 collar zain (loss) on fair odds

2) For the cascs ol all Yes answars 1o

b

ne more-than-Iair and the

fair ocas and all lio answers to tie unfair odds, tue slope at

any value was asswned to b2

u
1 P+ U
2 20,000

Wnere w, = the (dis)ulility if the indifference point existad
Yy
at 50,000 collar gain (loss) on fair odds

Uyr = the (dis)utility if tihe indifference point existoc
T

at £0,000 dollar gain (loss) on unlair odds




ana

caszs of all Ycs answers to all taree oads, the slope

. 1 i
to bz - Walre g = =
i -0 /'U".'UU

= the (ais)ubtiliby il thie indifferonce point existzd at

50,060 ain (loss) on tiz uniair cacs.
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