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We propose a behavioral decison-making modd to investigate what factors, observable
as well as unobservable, owner-managers condder regarding futures contract usage. The
conceptud modd congsts of two phases, reflecting the two-stage decison dructure of
manager’s use of futures. In the firgd phase owner-managers consder whether futures are
within the market choice st for the enterprise. In the second phase the owner-manager
decides whether or not to initiate a futures position when confronted with a concrete
choice dgtuation. In both phases owner-manager’s beliefs and perceptions play an
important role. The proposed model is tested on a data set of Dutch farmers, based on
computer-asssted persond interviews. Because we incorporate latent varidbles (eg.,
perceptions and beliefs) in both phases, we propose an estimation procedure that takes the
measurement error of these latent variables explicitly into account. The implications of

the behaviora decison-making modd for futures contract design are derived.
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I ntroduction

Futures exchanges face the chalenge of introducing successful futures contracts and
mantaining viable trading of exiding contracts. To facilitate this product development
approach, previous research has focussed on factors that influence the viability of futures
contracts. Two agpproaches can be digtinguished: the commodity characteristics approach
and the contract design approach (Black 1986). The commodity characteristics approach
defines feasble commodities for futures trading based on an extensve lig of required
commodity attributes, and, in so doing, focuses on the technica aspects of the underlying
commodity. The contract design approach views the contract specification as the critica
factor determining the viability of a futures market, and hence focuses on the technicd
aspects of the contract. Although both gpproaches provide insight in the conditions that
might meke a futures contract successful, they do not focus on a critical aspect: the
decison-making process that leads to the customers ultimate choice for usng futures
contracts or not. That is, both approaches provide necessary conditions for having futures
trade, but these conditions are not necessarily sufficient. Ultimately, the success of a
futures market is determined by the number of customers who decide to trade futures and
the number of customers’ trades.

In order to maximize success (trading volume) and to ensure successful product
introductions, futures exchanges face the chdlenge to develop products that will be
chosen by potentid participants. Hence, the exchange needs indght into how participants
choose to use futures contracts. Information about customers choice behavior will reved
information necessary for the futures exchange to improve the design of its contracts.

Modes have been developed that derive the optima hedging behavior for futures
market participants. The actions of (potentid) customers are in these modds guided by
the criterion of maximizing expected utility; non-economic factors do not enter the utility
function. These modds provide a sound and rigorous theoretica framework. However
several researchers have shown that hey have little predictive vdidity. Hartzmark (1987)
and Peck and Nahmias (1989) found that actua postions in futures markets were
unrelated to portfolio-recommended drategies. Nor are these modes necessarily useful
when optimizing futures contract design, since these models do not take dl contract



characterigtics explicitly into account and assume that the only reason for futures trade is
risk reduction. They do, however, implicitly take some dements of the contract
specification into account by means of bass risk. Since the commodity characteristic and
contract specification approaches do not focus on the decison-making process of
managers, and the fact that the expected utility based modes that focus on the decison
making process of managers but do not have drong predictive vdidity, we introduce a
behaviord modding approach that shows direct reationships with reveded behavior.
This gpproach can in turn provide ingght for futures exchange management to improve
the futures contract development process. This behaviora approach is descriptive in
nature and hence does not have the strong theoretical properties of the normative models
in the expected utilities framework.

In this behaviord framework managers beiefs and perceptions play a crucid
role. Bdiefs pertain to the degree to which an object (eg., futures contracts) may have
particular consequences, and perceptions reflect the interpretation of these consequences.
Managers perceptions and attitudes regarding futures contracts are driving their choices.

In the next section we propose our conceptud decison-making modd. We pay
particular attention to the fact that the decision to use futures contracts has two phases. In
the firg phase potentiad customers decide (or not) to add futures contracts to their
toolbox, and hence consder futures contracts as instruments when marketing products or
dedling with contractud rdationships. In the second phase, when confronted with a
concrete choice Stuation, (potentid) customers decide to initiate a postion (or not) in the
futures market. In both phases perceptions and beliefs are the drivers of the decison
process. To ded with perceptions and beliefs, which are latent variables, we propose a
modding procedure that is able to ded with measurement error. Subsequently, our
empiricd study, conducted with 200 Dutch hog farmers usng persona computer guided
interviewsexperiments, is described and the results are presented. Findly, we discuss the
implications for futures exchange palicy.

Conceptual Model



This study focuses on owner-managers and managers of smal enterprises. For these
managers futures contracts are not aways seen as relevant for their operation. That is,
futures contracts are not always conddered as being part of the busness of conduct
(McQuistion 1989; Posavec, et d. 1997). Before a manager will enter the futures market,
the futures contract must be part of the managers toolbox, and hence be consdered as a
rdevant maketing tool for an owner-manager. Therefore, we pay dtention to the
managers adoption process of futures. After futures contracts are considered as being
pat of the manager's toolbox, futures might be used in a concrete choice Stuation. In
such a dtuation the price leve in the futures markets will, among other factors, play an

important role.

Phase |: Adoption of Futures to the Toolbox
In the adoption phase managers decide whether or not futures contracts can contribute to
their enterprise. McFadden (1999) provides a framework in which behavior can be
characterized by a decison process, which is formed by perceptions and beliefs based on
the avalable information. In this paper we use this framework and the multi-attribute
atitude theory (eg. Ajzen and Fishbein 1980; Bagozzi 1981; Fishbein and Ajzen1975).
In the multi-attribute attitude framework, atitude is assumed to be decomposable as a
sum of the products of beiefs and evauations. The beliefs pertain to the degree to which
a futures contract may have particular consegquences, for example, risk reduction, and the
evauations reflect the importance of these consequences. Similar beliefs might be
grouped into components and the evaduations of these components may influence the
managers  dtitude differently. These beief groups and the evauations of these
components are referred to as the subjective criteria components (SCC). Managers use
these SCCs when deciding whether or not futures are part of the toolbox.

The adoption modd postulates a sequentid process. Owner-managers are
assumed to group beliefs first according to dimensions and to form SCC.! In this paper

! For example, an owner-manager might evaluate the performance of futures. This evaluation may be based
on attributes such as the risk reduction capacity of the hedging service provided by futures exchanges.
Components such as “performance” may result. It is assumed that along each of these more abstract
components futures contracts are eval uated.



we recognize that SCC may have different weights attached, and, consequently, may have
separate influences on attitude. Let us define this matter more formally.
Let SCC; be the subjective criteria component j for futures. Let b, be the strength

of the belief that futures leads to consequence k, let g be the evaduaion of this

consequence and let K; denote dl consequences that belong to SCC;. The SSC for futures
aong component j is now defined as:

SCC, = 4 bye,, )

where the summation is across al conseguences that belong to this component.
A central assumption of the modd is that SCCs form the attitude towards futures.
Let AT be the owner-manager’s dtitude towards adding futures to the toolbox. If the

number of SCC isJ, we assume that;

J
AT = § b,;scc,, 2

=1

where Iy is the weight reflecting the importance of SCC; in determining the owner-
manager’'s atitude to add futures to the toolbox. Based on the attitude, the owner-
manager forms an intention (eg. probability) to add futures to the toolbox. The modd
adso includes the owner-manager’s perception of the extent to which dSgnificant others
(such as advisors surrounding the owner-manager) think that one should include futures
in the toolbox, thereby taking the owner-manager’s decison unit into account. This is the
decisonrmaking unit (DMU). In this sudy DMU reflects the degree to which the owner-
manager thinks that relevant others expect him/her to add futures to hisher toolbox. The
influence of DMU together with the atitude is assumed to determine the intention to add

futures to the toolbox according to the following formula

IN =gAT +g,DMU , 3



where g and @ ae the weights reflecting the importance of the atitude and the DMU in
determining the intention to add futures to the tool box.

Condder Figurel as a graphicd representation of the proposed modd. Figure 1
shows that the key dements in the model are the SSCs (subjective criteria components),
as they drive the intention to add futures to the toolbox. Therefore, we discuss types of
SCCsthat might be rlevant in this context.
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Figure 1. Phasel: The Adoption Modd.
In this figure k denotes consequencek (k = 1... k), K; denotes dl consequences that belong to

subjective criteria component (SCC) j, SCC; the subjective criteria component for component |
(j=1...3), AT the attitude towards adding futures to the toolbox, and DMU the intention to

add futures to the toolbox.

Subjective criteria components: some hypotheses



We hypothesize that in the fird stage the perceived performance criteria component of
futures exchanges (risk reduction, speculation or other functions) will play a role
Tashjian and McConndl (1989) have shown that hedging effectiveness is a determinant
in explaining the success of futures contracts and, as a result, consderable attention has
been paid to the hedging effectiveness of futures contracts (Ederington 1979; Howard and
D’Antonio 1984). However, for owner-managers the perceived performance may differ
from the peformance as reflected by hedging effectiveness measures. Important in this
respect is the perception managers have toward the function of futures exchanges. In the
traditiond view futures exchange have two man functions risk reduction and price
discovery. Working (1953a, 1953b) challenged the idea of risk insurance by arguing that
it is the pursuit of profit through the exploitation of (expected) changes in the bass. In
this view, the use of futures markets is primarily a type of arbitrage, to be engaged in only
when the hedger perceived a promising opportunity for profit from changing cashfutures
price relaionships. Recently, severd researchers have argued that futures markets
provide other services as well. Pennings and Leuthold (2000a), for example, defined the
services provided by a futures exchange as. a service through which a firm is offered the
opportunity to buy or sdl products forward a a fixed price, thereby not restricting the
firm to engage in a cash contract relationship. In this paper we do not congrain oursaves
by only focussing on the risk reduction and speculation service of futures exchanges, but
view the perception of the customers regarding the function of futures exchanges as
driving their behavior.

Working (1953b) provided an dterndtive explanation for the motivation to hedge
that has not yet been addressed empiricaly: using futures gives the manager greater
freedom for business action. Working argued that the freedom gained could be used to
make a sde or purchase that would otherwise not be possble. This is in line with the
recent findings in management dudies showing that managers vaue instruments that
increese their “degrees of freedom of action” in the maket place (eg., Brandstétter
1997). We may expect that the factor, entrepreneurship criteria component, plays arole
in whether or not futures becomes part of the business of conduct.

Severd researchers, among others, Ennew, et d. (1992) have shown that owner-
managers percaive futures trade as complex and difficult. The perceived complexity will



introduce a cost for managers, such as information geathering, thereby inhibiting the
adoption of futures. Therefore, we expect that the ease of use criteria component isan
important factor for owner-managers when evauating futures as an option to add to ther
tool box.

The present study focuses on owner-managers of smdl and medium-sized
enterprises (SMEs). An important difference between the owner-manager of an SME and
the manager of a large enterprise lies in the fact that SMEs do not have different
functiond depatments such as research and development, manufacturing-qudity control,
sdes and accounting. All these departments are combined within the owner-manager. The
management functions of SMEs are commonly performed by the owner-manager. While
the owner-manager is the primary decison meker, the decison to use futures is often
influenced by advisors, employees and other important people. These people form the
SME's decison-making unit (DMU). Recent findings suggest that the DMU has a
dggnificant effect on firms making mgor decisons (Dholakia, e d. 1993). Vaious
members of the SME may be involved in the SVMIEs decisons. The SMES employess,
particularly those responsble for financid decisons, and who may experience directly or
indirectly the consequences of usdng futures, may be motivated to get involved in the
decision about the extent of derivaive usage? Individuds externd to the SME dso may
have influence on the decison to see futures as a reevant tool. SMIEs use advisors, such
as consultants or bank account managers, in order to optimize their decison-making
process regarding the use of derivatives. We expect that the opinion of these individuds,
who ae important to the manager when derivatives are of concern, will influence the
SMFE'sintention to add futures to the toolbox.

Furthermore we expect risk attitude to play a role (Carter 1999). Tufano (1996)
found that managerid risk averson affects corporae risk management policy in the
North American gold mining industry. We expect the owner-manager’s risk attitude to
influence their decision to add futures to their toolbox.

2 We do not study the decision-making process within a DMU, rather we are interested in the effect that
members of the DM U have on the owner-manager’ s decision to add futuresto their tool box.



PhaseIl: Initiating a Futures Position

The fird phase is desgned to explan why managers may consder futures
contracts. It does not explain the manager’s decison whether or not to enter the futures
market in a concrete choice stuation. In the second phase futures contracts are dready in
the manager’s toolbox. Hence, the second phase focuses on a concrete choice Stuation
regarding the initiation of a futures market postion. In such a concrete choice Stuation,
the manager has two options to initiate a futures podtion or not (the latter could mean
ddaying the initiation of the futures podtion). A manager who is deciding whether or not
to initiate a futures postion takes the consequences of such action into account. Initiating
a futures pogtion has two important consequences. Fire, by fixing the price in advance
(9)he has reduced his or her spot market risk. Secondly, fixing the price in advance a a
certain price levd isinherent to taking a futures postion.

From the decison literature it is wel known that decison makers use anchor
points to evduate a dimulus, in our case, futures prices (Payne, Laughhunn and Grum
1980; Fershtman 1996). The anchor points chosen differ across domains and decison
frames. Tversky and Kahneman (1981) showed that decison makers perceive outcomes
(such as futures prices) as gains or losses. Gains and losses are defined relaive to the
manager’s reference point. So, managers compare the futures price levd to ther
reference price (where the reference price is defined as the manager’s internd price that
(9)he uses as an anchor to judge other prices). The further the futures price exceeds the
manager's reference price, the more attractive it becomes for him/her to teke a futures
position.® And, conversdy, the further the reference price exceeds the futures price, the
less attractive it will become to take a futures postion. Puto (1987) found that the
reference price varies widdy for each individud, depending on such factors as judgement
capacity and aspiration level. In the context of a producer deciding whether or not to
initiate a futures pogtion, the reference price may be closdy related to the production
cods of the underlying commodity. We assume that owner-managers use the futures price
levd and the reference price when deciding whether or not to initiate a futures postion.

Monroe and Chapman (1987) found that decison makers derive perceived vaue from

3 Note that throughout the paper we focus on a manager who is deciding whether or not to initiate a sell
(short) position in the futures market. The analysisis analogous for a manager deciding whether or not to
initiate abuy (long) position



perceived benefits and perceived sacrifice. They suggested that perceived vdue =
perceived benefityperceived sacrifice, which is smilar to comparison by ratio. Moreover,
in a dudy involving judgements of Smilarity and dissmilarity, Ramsay (1980) found thet
comparison by ratio described the data well. Therefore, in this dudy the manager is
assumed to compare the futures price and the reference price by ratio. Thus, two
important factors play a role in a manager's behavior in initiating a futures pogtion: risk
attitude and the ratio of the futures price level to the reference price (FPRP). We
hypothesize that the extent of risk averson is pogtivey relaed to the incidence of
initigting a futures pogtion in a hedging context. Furthermore, we expect the ratio of the
futures price level to the reference price to be postivdy rdaed to the incidence of
initiating a futures pogtion.

Empirical M odel

Covariance Sructure Model Framework

Both phases will be estimated within one empiricadl modd. In both phases latent variables
(not directly observable variables) play an important role. In phase | the SCCs play an
important role in the manager’s decison behavior. The SCCs are latent variables that
cannot be measured directly. They are measured by a set of observable indicators, which
in our caxe are the bdigf and evaduation products (eg. Equation (1)). Furthermore, the
latent congtructs such as attitude and intention play an important role. In phase Il the
latent congructs risk dtitude (which dso plays a role in phase I) and the owner-
manager’s reference price play a role. These latent varisbles entall measurement error.
An empirical problem may aise when taking laent varidbles into account. The
relationships between and among latent theoreticd concepts (constructs) that are not
directly observable may result in biased coefficients when estimated in a linear regresson
framework because of measurement error. To account for measurement error, we use a
covariance structure model framework (often referred to as structura equation modding),

as it permits the explict modeling and estimation of errors in measurement (Bollen 1989,

10



1996). Covariance dructure models provide us with a method for estimating sructura
relationships among unobservable congtructs and for assessing the adequacy with which
those congructs have been measured. Following Pennings and Leuthold (2000b) the

covariance structure model can be expressed as:

h=Bh+Gx+V 4
y=Lh+e (5)
x=L%+d (6)

Equation (4) is cdled the laent variable or dructurd mode and expresses the
hypothetical relationships among the condructs. The m*1 vector h contans the latent
endogenous congructs. In our framework the endogenous congructs are the attitude to
add futures to the toolbox, the intention to add futures to the toolbox (phase 1) and findly
whether or not the owner-manager initiates a futures postion (phase 11). The n*1 vector x
consds of the lalent exogenous congructs, which in our framework consst of SSC
entrepreneurship, SSC performance, SSC ease of use the influence of the decison unit,
risk attitude and the ratio of the futures price leve to the reference price. The coefficient
matrix B shows the effects of endogenous condructs on each other, and the coefficient

matrix G denotes the effects of exogenous on endogenous congructs. The vector of
disturbances Vrepresents errors in equations. Equations (5) and (6) are factor-andytic
measurement models which tie the condructs to observable indicators. The p*1 vector y
contains the measures of the endogenous congtructs, and the g*1 vector x condgts of the
measures of the exogenous indicators. The coefficient matrices LY and L* show how y
relatesto h and x relates to X, respectively. The vectors of disturbances, e and d, represent

measurement errors. Figure 2, shown later with results, depicts the structural mode!.
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Resear ch M ethod

Context

The Dutch hog industry, which is examined empiricdly, is anong the largest exporters of
daughter hogs in the European Union and accounts for an important pat of Dutch
exports. Contrary to practices associated with other agriculturd products, the market for
daughter hogs in the European Union knows no government intervention. This study uses
Dutch owner-managers of hog fams who are making decisons with ther own red
busness context in mind. These subjects are highly experienced participants in market
activities, which makes this sector an excdlent doman to address the two research
questions. what is the decison process of owner-managers regarding futures usage and

what factors drive this process.

Computer Guided Survey and Experiments

Persona computer guided interviews were administered to 200 owner-managers. Each
interview lasted for about 45minutes All the interviewers had prior interviewing
experience, and recaelved an extensve traning program in the assessment procedures.
Moreover, the training program ensured that the interviewers understood the questions
posed to the owner-managers.

The owner-managers were contacted by the interviewer prior to the persond
interview to encourage participation and to ensure that the interview was to be conducted
with the right person. The interview was computerized and care was taken to build a user-
friendly inteface. The software written for this interview was extensvely tested and
15 test-interviews were conducted to ensure that the interface was understood by the
owner-managers and perceved as  “very user-friendly’. Owner-managers  were
confronted with dsatements that measured beliefs and evduations The bdiefs and
evauations were measured on bipolar nine-point scdes. For the beiefs the end-poles
were labded as “drongly disagree’ and “strongly agree’, whereas the end-poles for the
evauations were labded as “very negalive® and “very pogtive’ (see agppendix for a



decription of the beiefs). Severa dudies, amongst others, Fishbein and Middlestadt
(1995), Ryan and Bonfied (1975), and Wochnowski (1995) indicate that bipolar scoring
leads to the strongest relations between attitude as a sum of belief-evauation products
and direct measurements of attitude. Moreover, only the use of bipolar scaes results in a
logica pattern of atitudes.

In this dudy, dtitude was measured by asking the respondent to distribute
100 points across ‘adding futures to the toolbox or not'. Intention was measured in a
gmilar way. The influence of the decison-making unit (DMU) was measured by asking
the owner-manager to indicate the extent to which Sgnificant persons surrounding
him/her thought that he/she should add futures to hisher toolbox by didributing
100 points across ‘adding futures to the toolbox or not' (Putte, van den Hoogstraten and
Meertens 1996).

Findly, the owner-manager was exposed to an experiment in which (She had to
decide whether or not to initiate a futures pogtion. In line with DeBondt and Thaer
(1995) and Danid, Hirshleifer and Subrahmanyam (1998), we believe that a good finance
theory is grounded on evidence about how people actualy behave. The man sources of
bias are due to the fact that the experiment does not match the red decison Stuation of
the subjects under consderation. For these reasons we measured the manager’s behavior
in initigting a futures pogtion usng a scenario framework which cosdy matched the red
economic business Stuation of our respondents. The vdidity of scenarios has been wdll
documented (Bem 1967). The scenario method is advocated by many researchers and has
been applied in severa research domains (see eg. Surprenant and Solomon 1987). It is
particularly successful as a research tool when subjects are required to “play themsdves’
rather than unfamiliar roles. In this sudy, the managers “played” themsdves. During the
measurement the managers were instructed to “read the following dtuation carefully” and
that “it is important to imagine yoursdf in the Stuaion described’. They were given a
choice between sdling ther hogs forward through initisting a futures postion or sdling
their hogs on the spot market, i.e. without taking a futures pogtion. Five different futures
price levels were randomly assigned to the managers. The price levels chosen were based on
price levels from previous years on the futures market and reflected the price digtribution

function. The managers perceived the scenario as very redidtic, as it is quite Smilar to the

13



kind of choices they make in daly life The manager had to choose between actudly
taking or not taking a futures market position.

The reference price was idertified by asking the manager to respond to the open
ended question: “If you sdl your hogs you will receive different prices for them,
depending on the market Stuation. Some prices will make you fed that you have made a
loss and some prices will make you fed that you have made a gain. Supposing you sold
your hogs today, from which price leve onwards would you perceive the sde as a gan?’
Immediately after declaring the initid reference price, the manager was confronted with
the following sentence “s0o, if | understand you correctly, then a price below ------- Dutch
guilders is percelved as a loss’ the manager could answer this question with “yes’ or
“no”. When the manager answers the last question with “no’, the fird question was
repeated, in order to give the manager the opportunity to change the initid reference
price. Whenever the manager answered the latter question with a “yes’, the assessment of
the reference price had been accomplished (Puto 1987). The ratio of the futures price
levd to the reference price was caculated by dividing the price leve of the futures
contract by the manager's reference price The nomologica vadidity of the dicited
reference price may be tested by invedtigating how that reference price rdates to the
variables to which it is theoreticaly associated, such as production costs (Campbel and
Fiske 1959; Churchill 1979; Cook and Campbdl 1979). Therefore, we corrdated the
manager’'s reference price to the manager's cost of rasing hogs, and as expected, the
correlation was dgnificantly podtive (r = 0.86, p = 0.00), indicating the nomologica
vdidity of the measurement procedure to obtain the manager’ s reference price.

We used the expected utility modd in order to derive the owner-manager’s risk
atitude (von Neumann and Morgenstern 1947). Decison making under risk is modeled
as a choice between dterndtives, in which each dternative is represented by a probability
digribution. Decison makers are assumed to have a preference ordering defined over the
probability digribution. A number of axioms hold for this preference ordering (Fishburn
1988). Risky dternatives can be ordered under these assumptions using the utility
function, u(x). In this modd, the curvature of the utility function u(x) reflects risk attitude
(Keeney and Raffa 1976; Smidts 1997). The well-known Pratt-Arrow coefficients of risk

averson ae defined on u(x) and provide a quantitative measure of risk attitude.
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Fundamental to this gpproach is that the utility function, and hence the risk dtitude
measure, is assessed by means of the certainty equivaence method. In the certainty
equivalence method (cf. Keeney and Raffa 1976), the respondent compares the lottery
(X1,p;xn) with a certain outcome, where (x,p;Xn) is the two-outcome lottery that assgns
probability p to outcome x; and probability 1-p to outcome Xn, with xi<xn. The certain
outcome is varied until the respondent reveds indifference (this certain outcome is
denoted by CE(p)). By application of the von Neumann-Morgengern utility u we obtain:
U(CE(p)) = pu(x) + (1-p)u(xn). When didting utilities, two outcomes are fixed firg such
that the range of outcomes between them includes al outcomes of interest. Second, one
may set u(x) = 0 and u(xy) =1 where x_ and xy denote the upper and lower bound
repectively of the sdected outcome range. The certainty equivalence method used in this
sudy concerns a bisection framework by only using probability 0.5. Firdt, the certainty
equivdent CE(0.5) with utility 0.5 is found as above. Then the outcome CE(0.25) is
obtained with utility 0.25 through an indifference CE(0.25) ~ (x., 0.5; CE(0.5)). The
indifference CE(0.75) ~ (CE(0.5), 0.5; xy ) yieds cetanty equivdence CE(0.75), with
utility 0.75, etc. Former responses to lotteries are used in the assessment of subsequent
responses. A large number of CEs can be found after a sufficient number of questions in
which each quedtion involves a bisection of a paticular interval. Following Pennings and
Smidts (2000) we designed the lottery task in a way such that it maiched the daly
decisonrmaking process of our respondents The measurement procedure was
computerized and took about 20 minutes. The lottery was formulated in terms of sdling
hogs for dther a rdatlvely high or a rddivey low price (with both prices having a
probability of 0.5) (this was dternative A) or recelving a fixed price (dternaive B). The
assessment of the certainty equivalent was an iterative process. If the respondent chose
dternative A, the computer generated a higher fixed price (dternaive B) than the
previous fixed price, hence making aternative B more attractive. If the respondent chose
dternative B, the computer generated a lower fixed price (dternaive B) than the previous
fixed price, hence making dternative A more atractive. The next measurement (the next
lottery) darted after the respondent had indicated that it did not matter to receive
dternative A or B. Nine points of the utility curve were assessed by means of this
iterative process. Based on the assessed utility curve, the Pratt-Arrow coefficient of

15



absolute risk averson was derived as a measure of risk dtitude (cf. Smidts 1997). The
widdy used exponentid function was fit to each subject’'s outcomes, after having scaed
the boundaries of the functions the edimation of just one parameter suffices to

characterize adecison-maker's risk attitude.

Results

Exploratory factor andyss was conducted on the beliefs. The results of the exploratory
factor andyds showed that bdiefs are grouped naturdly into SCCs. We found that the
beliefs could be grouped into three factors (components), which can be labeded as
“entrepreneurship”, “performance” and “ease of use’. These three SCCs were used in our
choice modd. In addition, risk dtitude, the ratio of the futures price levd to the reference
price, atitude, intention, the influence of the DMU and the owner-manager’s choice
whether or not to initiate a futures position were included.
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Figure 2. Owner-manager’ s Two-Phase Decision Process: Parameter Estimates.

The covariance dructure in Equations (4)-(6) can be edimated by one of the full
information methods. unweighted least squares, generdized leest squares, and maximum
likelihood. The fitting function measures show how close the estimated covariance matrix
of the observed variables is to the sample covariance matrix. Because of its attractive
datistical properties, we use maximum likelihood procedures (Bollen 1989). The modd
can be edimated in the maximum likelihood LISREL framework developed by Joreskog
and Sorbom (1993). The edimation results of the covariance structure mode are shown

in Figure 2 and Table 1. The modd (depicted in Figure2) had a good fit with a c? of
80.22 (df = 70, p=0.189), a RMSEA of 0.02, a GFI of 0.95, an AGFI of 0.91, and a TLI
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of 0.96.* The test results show that the mode provides an adequate description of the
futures adoption and choice process of the owner-managers in our sudy. All rdaionships
in our modd were dgnificant, thereby confirming our hypotheses that the SSCs and the
DMU are the drivers in the adoption stage, whereas the owner-manager’s reference price
in reation to the futures price drives the futures initigtion behavior. Our edimates, as
displayed in Figure 2 and Table 1 can directly be trandated to the covariance Structure
model as given in Equeations (4)-(6).

Tablel
Edtimation Results of Behaviora two Phase Futures Decison Mode using Covariance
Structure Modding*

Paths between (L atent) Estimated standardized p-vaue
vaigble Coefficient

SCC entrepreneurship > AT g,,= 0231 0.04
SSC performance > AT g,,=0.249 0.04
SCC ease of use > AT g,.= 0.364 0.05
DMU > AT g, =0431 0.02
AT-> IN b,,= 0544 0.00
DMU- IN g,,=0.159 0.05
RA- IN J,; = 0.360 0.05
IN> IFP b,,= 0316 0.00
RA-> IFP 0.,=0.150 0.05
FPRP > IFP O, = 0.267 0.00

Fit statistics ¢® of 80.22 (df = 70, p=10.189), a RMSEA of 0.02, a GFl of 0.95, an
AGF of 091, and aTLI of 0.96.

*Where, SCC is subjective criteria component, AT, attitude towards adding futures to the
toolbox, IN the intention to add futures to the toolbox, RA the owner-manager’s risk attitude,

* For adescription and interpretation of these measures, see footnote 11 in Pennings and Leuthold (2000b).
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FPRP, the ratio between the futures price and the reference price and IFP whether or not the
owner-manager initiates a futures position.

The edimation results and the fit show that the mode is able to explan and describe
owner-manager’s futures usage. In order to test the predictive vdidity of phase Il, the
phase in which the owner-manager decides to initiate a futures postion, we modeed this
phase in a logigtic regresson framework. This framework provides us with the posshbility
to investigate how well the modd is able to predict the owner-managers futures initigtion
behavior. Because our dependent varigble (whether or not to initiate a futures position) is
a binary response variable, we adopted maximum likelihood logidic regresson, utilizing
the logidic cumulative digribution. The risk dtitude measure, ratio of the futures price
leve to the reference price and the intention to adopt futures to the toolbox (the
dependent variable in phase 1) were used as the predictors of the managers choice
behavior in the logigic regresson. The probability of initisting a futures pogdtion p, is
modeled as.

1
gIN+g,RA+G;FPRP] (7)

P= 1+ ¢!

The logistic regresson estimates the parameters | ,1,, and |, in the modd, such
that the likelihood of the choice data given the modd is maximized. The modd produces
the likelihood raio datigtics and Wad datidtics (the square of the parameter estimate
divided by the standard error), both of which cosdy follow a chi-square distribution
under the null hypothesis that the parameter being tested is zero. As a measure of mode
fit, we provide the improvement of the —2 log likelihood as compared to the —2 log
likihood of the null mode (consding of only an intercept). The higher the chi-square
vaue of the modd, the better it describes the binary mode. For the optima mode we dso
consder two goodness-of-fit daidics to examine the subdtantive dgnificance of the
varidbles in the moddl. We will consider Nagelkerke's R?, which is smilar to the R? in
linear regresson (Hair, et a. 1995), and the proportional reduction of prediction error
(PRPE) (cf. Sharma 1996). The latter datigtic indicates the improvement in predictive
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power compared to a null modd that does not include the predictor variables. The PRPE
datisic is coser to one the more the mode improves the null modd in terms of
predictive power (Hosmer and Lemeshow 1989). Table 2 provides the estimation results.

Table2
Results of the Logistic Regresson in which Risk Attitude (RA) and the Rtio of the
Futures Price to the Owner-manager’ s Reference Price (FPRP), and the Intention to Add
Futures to the Toolbox (IN) Predict the Probability of Initiating a Futures Pogtion

RA FPRP IN

Initiating a futures position: Yes (=1) or No (=0)

B 0.131 3.688 0.085
Wad Staidtic 3.933 114.94 103.61
Significance 0.051 0.000 0.000
c2-improvement 374.96

Sgnificance 0.000

Nagelkerke R? = 0.79

Correctly classfied: 90%

(Huberty’stest: p < 0.1).

The modd’s chi-square vaues resulting from logidtic regresson are displayed in Table 2.
The modd dggnificantly improves the fit when compared to the null modd, which
includes only an intercept ( < 0.001). Furthermore (not shown in the table), none of the
models can be rgected when compared to a saturated mode that perfectly describes the
data (p » 1.0). This indicates that the modd describes the data sufficently wel.
Moreover, the proportion of correctly classfied choices supports the vdidity of the
models 90 percent. This proportion sgnificantly exceeds the proportion of choices
correctly classfied by chance (Huberty's test: p < 0.1). These results confirm that our
modd has high predictive vaidity.
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Relating Empirical Findingsto Futures Exchange Policy: A Preliminary
Study

Our research confirms that owner-manager’s decison process regarding futures contracts
is a two-phase process. That is, before the owner-manager will actudly initiate a futures
postion, futures must be conddered as a relevant tool for the toolbox. For a futures
exchange, it thereby seems vauable to understand the underlying factors that drive phase
I. Our empiricd results show that these factors ae psychologicd congructs, the
subjective criteria components (SCCs). An owner-manager evaduates futures dong these
SCCs. Hence, a futures exchange faces the chdlenge to design contracts that have a high
score on these SCCs. Furthermore, the exchange faces the chdlenge to communicate
these benefits to potentia customers.

SCC ‘entrepreneurship’ gppears to play a key role in forming an atitude towards
futures trading. Working (1953b) suggested that one of the reasons to use futures
contracts might be "to have greater freedom of business action'. Surprisngly, no aticle
ever explored this suggedtion. In this study we have been able to confirm this statement
empiricdlly. So, whenever owner-managers fed that futures might increase ther
entrepreneurial freedom, they developed a podtive attitude towards futures. Futures are
an dtractive instrument whenever their use increases the degrees of freedom in the
market place. When designing futures contracts, the futures exchange may increase the
compatibility of futures with other ingruments avalable to the owner-manager, thereby
increasing the SCC *entrepreneurship’ of futures.

The SSC ‘peaformance of futures is a criticd attribute that influences the owner-
manager attitude to add futures to higher toolbox. Interestingly, ‘performance is not only
related to the risk reduction feature of futures, but is aso related to other aspects of the
owner-manager’'s marketing plan, such as fadlitating contractua reationships. The role
of futures in fadlitating contractud rdationships has recently been invedigaied by
Pennings and Leuthold (20008). Using a contract specification that is flexible enough to
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contribute to contractud rdationships is a chadlenge. In the literature, considerable
attention has been paid to the design process of futures contracts.

The SCC ‘ease of use played an important role in Phase . In order to reduce the
psychological distance to futures contracts, the futures exchange might develop training
programs for owner-managers and thus increase their understanding of futures trade and
improve the accessihility of the exchange. Not only do the owner-managers SCCs play a
role, but dso advisors surrounding the owner-manager. The DMU had a great influence
in Phase |, indicating that the exchange should not only target their marketing effort on
the potential participants but aso on the advisors surrounding the owner-manager.

In Phase II, when a owner-manager has to decide whether or not to initiate a
futures pogtion, the ratio between the futures price and the reference price of the owner-
manager plays an important role. Both the futures price and the owner-manager’'s
reference price are beyond the scope of the exchange. The futures price is determined by
fundamenta economic factors. The reference price is determined by the owner-manager’s
agoiration level with regard to maeking a profit. Although the futures exchange cannot
influence these two prices, it can profit from them when introducing new futures
contracts. Our modd makes clear that, when introducing a new futures contract, the
relaive price levd in the undelying maket of the commodity is an important
determinant in cregting sufficient trading volume and hence liquidity.

Findly, risk atitude played a role in both phases. Since our empirical doman was
in a hedging context, risk averson was postively rdaed to the intention to add futures to
the toolbox as well as to the concrete decison to enter the futures market. Hence, hedging
effectiveness seems dill to be a topica subject. Exchanges need to continualy monitor
this, including for existing contracts.

Conclusions and Further Research

This paper is a firgd atempt to benefit from behaviord models such that insght can be
ganed in futures contract usage. A mgor disadvantage from the behaviord approach is
the fact that it does not provide a rigorous theoretical framework. The modd is

descriptive in nature and provides information on the decison process and the criteria



that owner-managers use in this decision process. It does not come up with guideines for
the owner-manager to optimize ther behavior. Although this disadvantage is a serious
one, the behaviord modd is able to predict owner-managers actua behavior. Our mode
had a very good fit, moreover it was able to predict owner-managers choices with 90
percent accuracy.

Severd routes can be taken to improve our modd and thereby our understanding
of futures contract usage, and hence, the different posshilities to improve the services
offered by futures exchanges.

Firg, our model could be expanded by taking owner-manager's heterogeneity into
account. Pennings and Leuthold (2000b) showed that heterogeneity can mask severd
critica factors. In order to modd heterogeneity in our two-phase behaviora modd that
includes latent variables, research is needed on how mixture modds can be expanded to
dructure covariance models. Although some attempts have been made in this area, more
methodologica research is required to effectively apply it to the proposed modd. Recent
findings by Jedidi, Jagpd, and DeSarbo (1997) and Pennings and Garcia (2000) on
generd finite mixture structurad equation modeling are encouraging.

Second, our model does not take other competitive instruments into account, such
as forward contracts or competitive marketing drategies (for example, the frequency of
entering the spot market). That is, an owner-manager not only makes the decison
whether or not to add futures to the toolbox, or whether or not to initigte a futures
postion, but dso makes the decison whether to use futures or forward contracts.
Including these competitive indruments in our modd would increese its vdidity. The
main concluson of our paper is that latent congructs play an important role in the owner-
manager’s decison to use futures. Not teking these latent constructs into account would
mask criticd information for the futures exchange about how to improve their services.
Since these latent variables are unobservable, indicators need to be designed that are able
to messure the latent variables Methods that gain indght into the rdiability and vdidity
of these measures (eg., confirmatory factor analyss) should be further developed as wdl
as methods that take measurement error explicitly into account when reaing latent
variablesto behavior (e.g., sructural equation modds).
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The chalenge now is to map these latent variables, the SCCs, back into concrete
characteridtics of the services that futures exchanges provide. Methodological research in
this area is underway. Further research that integrates the normative expected utility
models with behaviord modeds, and hence leverage the interesting properties of both
gpproaches in the domain of futures research seems an interesting and promising route to
take.

Appendix Subjective Criteria Components

Beliefs related to SSC Entrepreneurship

1) | think that adding futures to my toolbox | can fully exploit my spirit of free enterprise.

2) | think that adding futures to my toolbox gives me the opportunity to receive an extra high
price.

3) | think that adding futures gives me a large freedom regarding actions in the market place.

Beliefs related to SSC Performance

1) | think that adding futures to my toolbox | am able to reduce the fluctuations in my revenues.
2) | think that adding futures to my toolbox ensures my saes.

3) | think that adding futures using futures will improve my relations with traders.

Beliefs related to SSC Ease of use

1) | think that futures are an easy marketing instrument.

2) | think that futures are a difficult matter.

3) | think that futures will are an easy tool when making contract relationships.
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