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ABSTRACT

The validity of the expectancy model of motivation is examined within
gubjects employing the techniques of cognitive integration theory and
functional measurement. Two experiments are reported. In the first
experiment levels of expectancy and valence of outcomes associated

with hypothetical jobs are experimentally manipulated in a factorial
design. Subjects are asked to rate their motivation to accept
alternative jobs. The goodness of fit of the expectancy model is
analyzed graphically and statistically for each individual subject. )
Results indicate that, on the average, the multiplicative model of
expectancy theory accounts for 83% of the variance in observed
responses. The results of the first experiment also permit the
deriQation of ratio scale values of the levels of expectancy and valence
employed for each subject. These derived scale values call into
question the validity of scaling levels of expectancy on a continuum

of 0.0. to 1.0. In experiment two, the same subjects are asked to rate
their level of motivation to accept six actual full-time jobs.
Expectancy theory predictions employing ratio scale values of expectancy
and valence for each subject exhibit a mean correlation of .47 with
observed reponses. Of additional interest, an equal weight model
(siﬁple adding of appropriately signed expectancies) employing an
arbitrary equal interval coding of levels of expectancy for a}l subjects
correlates with observed responses .50 on average. The implications of

these findings for both theory and prediction are explored.



Validity of expectancy theory

The étudy of motivation in organizations has been greatly influenced
by the work of Vroom (1964). Vroom presented a cognitive model which
hypothesizes that the force acting upon an individual to engage in an
'activity is a function of the sum of the products of the valences of all
outcomes and the expectancies that the activity wili lead to the attain-
ment of these outcomes. The theory then predicts that the individual will
choose to perform that activity having the strongest positive or weakest
negative force.

Since its appearance the theory has been revised, modified, and
extended by a numbe; of authors. The distinction between first- and
second-level outcomes has been clarified by Galbraith and Cummings (1967),
Graen (1969), and Lawler (1973). Campbell, Dunnette, Lawler and Weick
(1970) have presented a detailed and extended "hybrid" expectancy model
which introduces a distinctioﬁ between task goals and first-level outcomes.
The distinction between intrinsic and extrinsic rewards drawn by Galbraith
and Cummings (1967) has been further elaborated by House (1971) who dis-
tinguishes two different types of intrinsic valence. These suggested
revisions have essentially involved the postulation of additional relevant
independent variables for the model and the more precise specification and
differentiation of different classes of expectancies and valences. How-
ever none of the proposed modifications has suggested an alternative to
the basic cognitive process of multiplication of appropriate expectancies
and valences.

In addition to theoretical development, a considerable body of

empirical research has been generated aimed at testing the validity of the
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model and determining its predictive utility when applied to behavidr in
organizations. The results of these empirical studies have been mixed.
Suttle (1975) cites 61 studies and concludes that 50 provide results
generally supportive of expectancy theory, ten prbvide no support, and
one yields mixed results. Mitchell (1974) summarizes 22 studies based
upon Vroom's model of motivational force which employ job effort as the
criterion variable, and five such studies employing specific job behaviors
as the criterion. A total of 34 correlation coefficients are reported in
the former category, and 9 in the latter. For both groups the median
correlation between expectancy theory predictions and criterion measures
is 0.30. Thus, although empirical findings tend to be generally supportive
of the expectancy model, the strength of observed relationships is often
disappointingly small.

This general pattern of results has recently lead a number of active
researchers in the field to suggest that what is needed is not further
elaboration of ever more complex models, but rather a careful analysis of
the validity of the basic multiplicative model. Mitchell (1974), at the
conclusion of his extensive review of research on expectancy theory, presents
two quotations as a summary of the current status of the expectancy model.
Lawler and Suttle (1973) conclude that "the theory has become so complex

that it has exceeded the measures which exist to test it" (p. 502).

Behling and Starke (1973b) argue that what is needed at this time is "a

shift in research emphasis from extension and refinement to testing of
[

basic interactive relationships" (p. 25). Mitchell himself concludes that

"while it is relatively clear that expectancies, instrumentalities, and
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valences are significantly related to their various criteria, we really

know very little about just how the relationship occurs" (p. 1074).

(Emphases added).

The research reported here carefully examines the nature of this
relationship between expectancies and valences with a view toward the
determination of the validity of the model of moti;ational force put

forward by Vroom.

Vroom's Model of Motivation

The proposition containing Vroom's basic statement of the model of
motivational force is as follows:
"The force on a person to perform an act is a monotonically
increasing function of the algebraic sum of the products of
the valences of all outcomes and the strength of his expec-
tancies that the act will be followed by the attainment of
these outcomes.” (p. 18)
This proposition can be stated algebraically as follows:
n

Fi = fi[ L (E

i 14 Vj)] (i=n+l,...,m)

]
fi >0; iNnj = ¢ , ¢ is the null set

where

Fi = the force to perform act i

E = the strength of the expectancy (O<E,.<l) that act i

ij
will be followed by outcome j

V., = the valence of outcome j

Immediately following the proposition, Vroom states that "It is also
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assumed that people choose from among alternative acts the one corres-

ponding to the strongest positive (or weakest negative) force" (p. 19).

The Nature of the Model

(1) The theory is a within-subject choice model. It is designed to

predict which of;g:number of alternative acts a particular individual

will choose to perform. As such the appropriate level of analysis for
applications of the theory is the single subject. Although Vroom's

statement of the model is clearly designed for application to the choices
made by a single individdal, investigators have consistently "tested" the
theory using across-subject designs. If one obtains measures of the force
to perform act i from a sample of n individuals, it is impossible to
make any prediction regarding the likelihood that any one of these indi-
viduals will actually engage in act i . Such predictions require
measures of the force currently acting on each individual to perform aéts
other than act i . The theory could then be used to predict that those
individuals for whom the force to perform act i is strongest (relative
to the forces acting on that particular individual to perform other
actions) would in fact choose to perform act i .

This basic discrepancy between Vroom}s original formulation of the
theor& and subsequent empirical investigations has been pointed out by only
four authors (Behling & Starke, 1973a; Mitchell, 1972; Nebeker & Mitchell,
1974; Mitchell, 1974). In his review of the literature Mitchell (1974)
was not able to locate a single study which employed a within-subject

analysis for the prediction of job effort.(utilizing Vroom's model of the
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determinants of force).1 An examination of research appearing since the
publication of Mitchell's review fails to reveal any studies employing a
within-subject design. |

(2) The theory consists of a model of cognitive processing. It

provides a model of the way in which individuals combine "subjective

values" (expectancies and valences) to arrive at an "integrated impression"

(force). The basic tenet of the model is that expectancies and valences
multiply to determine force. Vroom presents logical and theoretical argu-
ments to support the hypothesized multiplicative cognitive process. None
of the revised versions of expectancy theory has seriously proposed an
alternative to multiplication as the basic cognitive proceés involved, al-
though some have correctly pointed out that currently available empirical
evidence is inadequate to permit a decision to be made regarding the
validity of the multiplying hypothesis (Campbell, Dunnette, Lawler, &
Weick, 1970, p. 348).

Empirical investigations however have often compared the goodness of
fit of.models based upon different combinations of expectancies, valences,
and instrumentalities, e.g., simple adding of expectancies or instrumen-
talities. The examination of the relative goodness of fit of various
models to a single set of empirical data can often be suggestive and in-
formative. However, there exist theoretical, algebraic, and statistical

grounds for suggesting the exercise of caution in interpreting the results

lOnly four studies have employed a within-subject analysis in

studying the determinants of valence (Sheard, 1970; Dachler & Mobley,
1973; Holmstrom & Beach, 1973; Nebeker & Mitchell, 1974).
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of such curve fitting as evidence in favor of an alternative model of
cognitive processing. |

(a) Theoretical. Alternative models developed post hoc based upon
the results of the statistical analysis of a single set of data'
are obviously of questionable value. At least six;een studies
have nggested alternative formulations of either the valence
or the métivation model, or have employed statistical analyses
based upon modifications of the multiplicative relationship
(Georgopoulos, Mahoney, & Jones, 1957; Mikes & Hulin, 1968;
Graen, 1969; Arvey & Dunnette, 1970; Gavin, 1970; Sobel, 1971;
Arvey, 1972; Heneman & Schwab, 1972; Mitchell & Albright,‘1972;
Dachler & Mobley, 1973; Pritchard & DeLeo, 1973; Pritchard &
Sanders, 1973; Reinharth & Wahba, 1973; Schwab & Dyer, 1973;
Reinharth & Wahba, 1974; Sheridan, Slocum & Min, 1975). Inter-
pretation of the validity of an alternative model requires
attention not only to the relative magnitude of validity
coefficients, but also to: (i) the psychological implications
of the alternative formulation as a model of cognitive pro-
cessing, i.e. besides fitting the data does the alternative
model make logical, theoretical, or intuitive sense as a
model of cognitive processing?, and (ii) the statistical
reasons why an alternative paramorphic model may provide a
better fit to the data, regardless of the nature of the
underlying psychological process (c.f. Dawes and Corrigan,

1974; and Discussion below).
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(b) Algebraic. Research results reporting significant main effects
for expectancy and/or valence in addition to an interaction
effect for their product are sometimes interpreted as evidence
favoring a combined adding/multiplying model, e.g., Pritchard &
DeLeo, 1973. It is important t§ keep in mipd the fact that if
a significant two-way interaction exists, then the observed
main effects can be interpreted as an artifact of the scaling
of the independent variables and can be removed by an appropriate

(and theoretically meaningful) rescaling of expectancy and valence.2

2Th:ls can be seen more clearly if we remember that any equation of the
form:

F = y+a E +a

1 2V +a3(ExV)

can be rewritten as:

F=y' +a4(E'xV')

where
]
E = E+k1
V = V+k2
and
L
u o= u-alkl-a2k2+a3k1k2
84 = a3
a
2
kla'a-—
3
a
kz'—l
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(c) Statistical. If one has a set of n observations, then an
optimally weighted linear model with any (n-1) independent
variables can al&ays account for 1002 of the variance in the
observed responses. If one has more independent variables than
observations, then almost any coding ofAthe independent variables
and any set of weights will account for a large proportion of
the variance in observed responses. Studies which have employed
more independent variables than observations (e.g., Sheard,
1970; Holmstrom & Beach, 1973) can thus shed very little light
on the question of the underlying model of cognitiVe processing,
regardless of the magnitude of correlationms.

(3) The dependent variable predicted by the model is a cognitive

construct, the Lewinian concept of "force." The dependent variable is not

behavior. This fact obviously presents a problem for any adequate test of
the validity of expectancy theory, since the dependent variable of the
model is an unobservable. One must therefore employ a criterion measure
which is as close in psychological meaning to the concept of force as
possible (i.e., least contaminated by other factors), e.g., self-reports
of level of motivation or strength of inclination to engage in the
activity. Performance scores present difficulties as a.valid criterion
unless equal ability can be assumed, or unless highly valid and reliable
measures of ability are available and can be partialled out of the per-
formance ratings.

Effort may only serve as a valid criterion in a very limited set of

circumstances, and even then its use requires an additional assumption or
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hypothesi;. If we have obtained a measure of the force acting upon an
individual to engage in one activity, e.g., "going to work in the morning,"
the theory makes no predictions regarding the likelihood of that activity
occurring, nor the effort which the individual might put into that activity.
In order to make a ﬁtediction, the theory requires that we also measure the
force acting upon the individual to engage in other alternative behaviors,
e.g., "not going to work in the morning." If the force acting upon the in-
dividual to perform one of these alternative actions is greater than the
single measure of force which we have obtained, the theory predicts that the
individual will choose the alternative action with highest force and hence

will put no effort whatsoever into performing the action whose associated

force we have measured.

If however we are studying a situation in which there are no alternatives
available to the individual, i.e., there is only one set of activities in
which he is permitted to engage, we might hypothesize that the effort which
an individual would invest in that set of activities is proportional to
the force associated with that set of activities for that individual. We
would‘then expect to observe a correlation across individuals between force
and level of effort. But it is important to keep in mind that this con-
stitutes an additional untested hypothesis which is not contained within
the expectancy model put forward by Vroom (1964), and that we would only
expect the hypothesis to be valid in an extremely limited and unrepresenta-
tive class of situations. Vroom clearly states that '"we view the central
problem of motivation as the explanation of choices made by organisms

among different voluntary responses" (p. 9). The expectancy model of
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motivation is designed to explain choices among alternative acts, and does
not explicitly address the issue of the magnitude of response following a
choice.

(4) The theory does not specifically address:

(a) The measurement or psychqphysical'scalingﬁissues involved

in the way in which objective stimuli are translated into

subjective values of expectancy and valence,

(b) the nature of the "response function" between the "integrated

impression' (force) and the overt response (behavior).

(An agssumption is made that the individual will choose to

perform that act having the strongest positive or weakest

negative force.)

Expectancy, valence, and force are all unobsérvable cognitive con-
structs. Obviously some psychological process must exist whereby objective
stimulus information is translated by the individual into subjective |
values of expectancy and valence. Similarly, a psychologicai process must
exist for the transition from the cognitive construct of force into an
overt'response. The expectancy model says nothing about the nature of
these two processes and focuses exclusively upon the process whereby ex-
pectancies and valences combine to yield force. The issue has similarly
been ignored by investigators. Research designs employing regression-
correlation techniques to predict observed responses from physical stimulus
values of expectancy and valence confound all three psychological processes
in a single model and assume that both the input and the output processes

are purely linear (c.f. Birnbaum, 1974).
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(5) Since the theory postulates a multiplicative relationship between

gggectancz and valence, an adequate test of the theory requires that these

variables be measured on a ratio scale. Schmidt. (1973) has drawn atten-
tion to this point. None of the publiéhed research to date has employed
ratio or even interval scales of expectancy and valence. Schmidt discusses
techniques for the derivation of ratio scales developed by Thurstone and
Jones (1957) and Krantz and Tversky (1971). These techniques are rela-
tively complex and time consuming. An alternative methodology of func-
tional measurement has been developed by Anderson (1962a,b, 1970, 1971)
which permits the joint validation of a fheoretical model and derivation
of interval (or ratio) scales of the independént variableg. This method-
ology serves as the guide for the design of the experiments reported

below.

Hypotheses

The preceding discussion of the nature of the expectancy model and
the situations to which its application is appropriate makes clear that
an adequate test of the multiplicative hypothesis haé not been carried
out to date. An adequate test of the validity of the theory requires a
design which:

(1) employs the single subject as the unit of analysis,

(2) permits an unambiguous examination of the nature of the model

of cognitive information integration which best accounts for
the data,
(3) employs a criterion measure as close as possible in psychological

meaning to the concept of force,
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(4) explicitly addresses the nature of the psychological processes
according to which physical stimulus information is translated
into subjective expectancies and valences, and by which force
is translated into an overt response, and

(53) addresses the issue of the scaling of the independent variables

and yields ratio scales of expectancy and valence.

Two experiments are reported which fulfil these methodological
prerequisites. The first experiment involves a direct application of
Anderson's functional measurement methodology to the examination of the
validity of the multiplicative hypothesis of the expectancy model. The
expectancy and valence of outcomes associated with each of a pair of two
hypothetical full-time jobs are varied in a factorial design. Subjects
are asked to judge their motivation to accept one or the other job.

The design permits a test of the following two hypotheses:
Hl: The force on a person to perform an act is a monotonically
increasing function of the algebraic sum of the products
of the valences of all outcomes and the strength of his
expectancies that the act will be followed by the attain-
ment of these outcomes (Vroom, 1964, p. 18).

"H2: When faced with a situation involving a choice between two
alternative acts, the strength of an individual's motivation
or inclination to perform one act rather than the other is
a monotonically increasing function of the difference of
the forces associated with the two acts.

In addition to permitting a test of the above two hypotheses, the
functional measurement approach also permits the derivation of ratio scale

values of the levels of the independent variables employed (in this

case, levels of expectancy and valence). In Experiment 2 measures are

obtained of subjects' expectancies of obtaining the set of outcomes
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employed in Experiment 1 in each of a number of real jobs. Subjects
are then asked to rate their motivation or inclination to accept one
job rather than the other for each possible pair of the jobs. The
validity of the following hypothesis is examined:
H3: Predictions of motivation based upon ratio-scaled values
of expectancy and valence for each subject should provide
better predictions of observed motivation than any
alternative coding of expectancy and valence.
Appendix 1 contains a brief discussion of the functional measure-

ment approach and a detailed outline of the specific techniques

involved in the application of the method to the expectancy model.

RESEARCH METHODOLGY

Experiment 1

Subjects judged the strength of their motivation or inclination
to accept one of two full-time jobs, JOB X and JOB Y. For each item,
the subject was asked to imagine himself in a situation in which he had
been offered both jobs and had to make a decision regarding which of the
two -jobs he was most inclined to accept. The subject was told to assume
that:

(1) the two jobs were very éimilar,

(2) he had equal ability to perform both jobs,

(3) he could expect both jobs to lead to equal outcomes except

for the information contained in each item.
Each item then provided the subject with information regarding the

probability of a single outcome occurring as a result of choosing JOB X,
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and the probability of a different outcome occurring as a result of
choosing JOB Y. Subjects indicated their inclination to accept one or
the other job on a continuous response scale separating the two jobs.
Details of the stimulus design, instruments employed, and experimental

procedure are discussed below.

Stimulus Design

The design employed was a (5 x 5) x (2 x 3) factorial with five
levels of expectancy and five levels of valenge associated with JOB X
and two levels of expectancy and three levéls of valence associated
with JOB Y. Verbal probability statements were employed to convey
levels of expectancy. The five.probability statements associated with
JOB X and the two associated with JOB Y are shown in Table 1, along
with the subjective probability range of each statement reported by
Shanﬁeau (1974, p. 68l). The five levels of expectancy for JOB X were
chosen to span the range from 0.0 to 1.0 in approximately equal steps.

Two intermediate levels were chosen for JOB Y.

Insert Table 1 aboué here

Levels of valence were operationalized by statements of real job
outcomes. The outcomes employed in constructing the items for each
subject were selected by the subject from the list of fourteen job

outcomes contained in Table 2.

Insert Table 2 about here
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In constructing this list an effort was made to include only concrete
and specific outcomes to which it would make sense to attach some proba-
bility of occurrence or non-occurrence on a job. An outcome was not in-
cluded if the only uncertainty associated with it could be the amount of
the outcome attﬁinéd, rather than its occurrence or non-occurrence, e.g.,
"feeling tired at the end of the day." The goal was thus to include
outcomes to which it makes sense to attach an expectancy rather than an
instrumentality.

Each subject selected from this list the two outcomes which he
personally valued most positively, moderately positively, moderately
negatively, most negatively and ghe two to which he was indifferent.

The five levels of valence for JbB X were then operationalized for each
suﬂﬁect by employing five outcomes which the individual subject had rated
as MOST POSITIVE, MODERATELY POSITIVE, INDIFFERENT, MODERATELY NEGATIVE,
MOST NEGATIVE. The three levels of valence for JOB Y were operationalized
by three different outcomes from the list rated by the subject as MOST
POSITIVE, INDIFFERENT, MOST NEGATIVE.

The full factorial (5 x 5) x (2 x 3) design results in a question-
naire consisting of 150 items. Since only six unique combinations of
expectancy and valence were employed associated with JOB Y, each combin-
ation appears 25 times in the full questionnaire. In order to assure that
subjects were always forced to attend closely to and process the stimulus
information regarding JOB Y in each item, an additional fourteen dummy
items were included in the questionnaire employing different levels of

probability and different outcomes for JOB Y from those included in the
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factorial design. The questionnaire was thus 164 items in length.

Subjects

The subjects were 31 undergraduates, 16 females and 15 males, regis-
tered in undergraduate psychology courses. Participation was voluntary.
Subjects were fun individually for four sessions of 45 minutes to one hour
on separate days. Subjects were paid at the rate of $2.50 per session and

received the total payment of $10 at the conclusion of the fourth session.

Procedure
Subjects were recruited from four undergraduate psychology courses.
The experimenter attended one class in each course and at the conclusion
of the lecture briefly described the nature of the research and explained
what would be required of subjects. Students interested in participating
stayed behind at the conclusion of the presentation and were asked to
complete the Job Outcomes Questionnaire. This questionnaire lists the
fourteen job outcomes contained in Table 2 and asks the respondent to
select the two outcomes which he personally values:
(1) most positively
(2) next most positively
(3) most negatively
(4) next most negatively
(5) neither positively nor negatively
After completing the Job Outcomes Questionnaire each subject was

individually scheduled for four one-hour testing sessions. The sessions
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were scheduled on consecutive days for the majority of subjects. All
subjects completed all four sessions within a onefgeek period.

‘A computer program was written which generated an individualized set
of questionnaires for each subject based upon responses to the Job Outcomes
Q;estionnaire. One of the outcomes from:each of the above five categories
were emplofed as the five levels of valence for JOB X. The remaining MOST
POSITIVE, MOST NEGATIVE, and MOST INDIFFERENT outéomes served as the three

.levels of valence for JOB Y. .The appropriate outcomes selected by each

subject constituted the input data to the program. The program then gene-
rated four copies of the Job Preference Questionnaire for each subjecf,
one for use in each testing session. Each copy of the questionnaire con-
tained the 150 individualized items of the (5 x 5) x (2 x 3) factorial
design employing only those job outcomes selected by the subject, plus
the fourteen dummy items. Each copy of the questionnaire contained the
subject's name and the session number on the first print-out page. The
questionnaire employed on the first day of testing contained detailed
instructions to the subject regarding the nature of the choice situation
and the type of judgement to be made in response to each item. Also
included were a sample item and five practice items.

Figure 1 contains a sample item from the Job Preference Questionnaire.
Each item contains information regarding tﬂe probability of JOB X leading
to one outcome, and the probability of JOB Y leading to a different out-
come. The'probability statement and the job outcome were underlined.
Each item was followed by a response scale 15 centimeters long labeled
JOB X at one extreme and JOB Y at the opposite extreme. The midpoint of

the response scale was indicated with a slash. The subject was asked to
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respond to each item by placing a vertical mark on the line separating

JOB X and JdB Y at the point best indicating his inclination toward taking
one or the other job. Subjects were told to try to make use of the entire
length of the continuum by placing their response at the exact point on
the line best 1n&icating their inclination toward taking one or the other
job. Subjects were told to consider each item as describing a totally new
and different situation, and to make their judgement for each item based

only upon the information in that item.

Insert Figure 1 about here

The first four items of each questionnaire were extreme valued items
employed to anchor the scales. The remaining 160.1tems were printed in
random.order by the computer program. Théee items were printed per page.A

Responses were scored by measuring the distance from the left-most
extreme of the response scale to the point indicated by the subject to the
nearest millimeter. Responses could thus take on values from 0 to 150,
with a score of 75 indicating no preference for one job over the other.

Upon arrival for the first day's testing subjects were presented with
their individualized Job Preference Questionnaire for Session 1 and told
to read through the instructions and respond to the practice items. At
the conclusion of the instructions subjects were asked to explain to the
experimenter in their own words the nature of the judgments to be made in

responding to each item. Subjects then completed the full 164 item
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questionnaire. In days two through four subjects explained the task in
their own words to the experimenter prior to responding to the complete
gset of 164 randomi& ordered items. The majority of subjects required

approximately 40 minutes to complete the questionnaire in each session.

Data Analysis

The model based upon Hypotheses 1 and 2 for the choices made by

subjects in responding to the Job Preference Questionnaire is as follows:

R = resultant force
F = force associated with JOB X

F = force associated with JOB Y

and

E_ = expectancy of obtaining the outcome associated with JOB X
V_ = valence of the outcome associated with JOB X
E_ = expectancy of obtaining the outcome associated with JOB Y
V_ = valence of the outcome associated with JOB Y

The graphical and statistical tests of the goodness of fit of this
model outlined in Appendix 1 were carried out, and the methods described
there for the derivation of ratio scales of the independent variables were

applied.



- 20 - Validity of expectancy theory

Experiment 2

Measures were obtained of subjects' expectancies of obtaining each
of five outcomes in six full-time jobs. Subjects were then presented with
each of the fifteen possible pairs of the six jobs and asked to judge their

motivation or inclination toward accepting one or the other job.

Instruments

Two questionnaires were employed in Experiment 2, an Expectancy
Assessment Questionnaire and a Job Choice Questionnaire. Both question-
naires were generated by a computer program.

The Expectancy Assessment Questionnaire was designed to obtain measures
of subjects' expectancies of obtaining the five job outcomes which had been
associated with JOB X in Experiment 1 (vzliY POSITIVE, MODERATELY POSITIVE,
INDIFFERENT, MODERATELY NEGATIVE, VERY NEGATIVE) in each of the following
six full-time jobs.

(1) Newspaper reporter

(2) Bank teller

(%) Management trainee in a large industrial corpération

(4) Auto assembly line worker '

(5) Insurance salesman

(6) Librarian

The title of each job was listed in turn at the top of each page of
the questionnaire. The job title was then followed by a list of the five
job outcomes which had been associated with JOB X in Experiment 1 for that
subject. Below each job outcome the five probability statements associated

with JOB X in Experiment 1 were listed across the page (No chance, Somewhat
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unlikely, Not quite even chance, Fairly likely, Sure thing). Subjects were
instructed to respond to the items by circling the probability statement
which best indicated the degree to which they would expect to attain the
;iven outcome in the given job. The instructions to subjects stressed that
they were to respond to the items in terms of their own personal beliefs
regarding the likelihood of the outcomes occurring in each of the jobs.

The Job Choice Questionnaire presented subjects with the fifteen
possible pairs of the six jobs. Each item consisted of a response scale
15 centimeters long with the title of one job at the left extreme of the
continuum and the title of a second job at the right extreme. For each
item subjects were instructed to imagine themselves in a situation in
which they were forced to choose between the two full-time jobs. Subjects
indicated their inclination toward accepting one or the other job by
placing a vertical line on thé continuum separating the two jobs at the
exact point best indicating their inclination toward taking one or the
other job.

The fifteen items were randomly ordered for each subject. Each job
title ;ppeared a total of five times in the fifteen items. The items
were constructed such that each job title appeared at least twice at both
the left and right extremes of the continuum.

Responses to the Job Choice Questionnaire were scored by measuring
the distance from the left-most extreme of the response continuum to the
point indicated by the subject. Responses were measured to the nea: .st

millimeter and could thus take on values from 0 to 150.
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Subjects
The same subjects were employed in Experiment 2 as in Experiment 1.

Subjects did not receive additional payment for participation in Experi-

ment 2.

Procedure

Subjects were presented with the Expectancy Assessment Questionnaire
and the Job Choice Questionnaire after completing the Job Preference
Questionnaire in Session 4 of Experiment 1. The two questionnaires were
contained within the same computer print-out. The subject's name and the
questionnaire title were contained on the first page of each instrument.
Subjects were instructed to read the instructions and respond to each
questionnaire in turn. The experimenter was available to answer any
questions regarding the interpretation of the instructionms.

Subjects were able to complete the two questionnaires in five to
ten minutes.

At the conclusion of Experiment 2 each subject was paid and
thorougply debriefed regarding the nature of the research and the hypo-

theses being examined.

Data Analysis

Subjects' responses to the Expectancy Assessment Questionnaire were
employed to compute predicted responses to the Job Choice Questionnaire.
The following model was employed in computing a predicted response:

Rjk = Fj - Fk
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where
Rjk = resultant force to choose job j rather than job k
FJ = force associated with job j
F_ = force associated with job k
and
5

5
F,= ¢ E_V
kg 1k 1

E,, = expectancy of obtaining Butcome i on job j
E,, = expectancy of obtaining outcome i on job k

V1 = valence of outcome i.

Two sets of predicted scores were computed. One set was obtained
employing ratio scale values for the five levels Sf expectancy and valence.
for each subject. These ratio scale values were obtained for each subject
from the results of Experiment 1 according to the procedures outlined in
Appendix 1. A second set of predicted scores were computed employing the

arbitrary codings of expectancy and valence in Table 3 for all subjects.

Insert Table 3 about here
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For each subject, three predicted scores were computed using each

of the coding schemes:

)

(2)

3)

Theoretical model prediction. Scale values of expectancy
were multiplied by scale values of valence and summed to
determine predicted force for each job:

F., = LEV.

T
Equal (unit) weight prediction. Expectancies associated with
positively valent outcomes were assigned a weight of +1, those
with negatively valent outcomes were assigned -1, and those
associated with an indifferent outcome were assigned weight O.
The appropriately signed expectancies were then summed ﬁo

determine predicted force:

FE = IE.

Optimal linear model prediction. The observed responses were
regressed on the expectancy‘scale values. The beta weights
obtained from the least squares solution of the regression
equation provide estimes of scale values of valence which
would optimally fit the observed data. The model is thus:

F0 = TbE.

For each subject observed responses to the 16 items of the Job Choice

Questionnaire were correlated with each of the six sets of predicted scores.
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Experiment 1
Graphical Analysis

Figure 2 plots the combined effect of Expectancy X (the expectancy of
‘obtaining the outcome associated with JOB X) and Valence X (the valence of
the outcome associated with JOB X) on sﬁbjects' responses (resultant force).
The data reported in Figure 2 are mean responses for the entire sample.3
The means plotted for each combination of Expectancy X and Valence X are
collapsed over all combinations of Expectancy Y (the expectancy of obtaihing
the outcome associated with JOB Y) and Valence Y (the valence of the outcome
associated with JOB Y). The spacing of levels of Expectancy X along the
horizontal axis cortespoﬁds to the subjective values associated with each of
the probability statements. Levels of Expectancy X are coded in Figure 2 as
follows:

No chance
Somewhat unlikely
Not quite even chance

Fairly likely
Sure thing.

VEwWN R
I I |

Each curve corresponds to a level of Valence X (an outcome) and is coded as
folloés:

1 = Most positive

2 = Moderately positive
3 = Indifferent

4 = Moderately negative
5 = Most negative.

3Data were first analyzed and plotted for each individual subject. The
means of these individual level analyses were then obtained and plotted to
provide a summary of responses for the whole sample.
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Responses were coded such that O (zero) corresponds to maximum motivation
to choose JOB X, 150 corresponds to maximum motivation to choose JOB Y,
and 75 indicates indifference. ThuQ, the smaller the response magnitude,
the stronger was the inclination to accept JOB X rather than JOB Y, and

vice versa.

Insert Figure 2 about here

Figure 3 plots the combined effect of Expectancy Y and Valence Y on
observed responses collapsing over all combinations of Expectancy X and
Valence X. Levels of Expectancy Y are coded as:

1 = Unlikely

2 = Better than even chance.
Levels of Valence Y are coded as:

1 = Most positive

2= Indifferent‘

3 = Most negétive.

Ingert Figure 3 about here

These plots permit a direct analysis of the validity of the multipli-
cative model of Hypothesis 1, i.e., that F_ = E_xV_and F_ =E x V .
. X X X y y y
The pattern of results of Figures 2 and 3 provides strong support for the
multiplying model. The curves form a diverging fan and are very nearly
linear, as is required for a multiplying process. The curves do not

however converge at the left-most extreme corresponding to a probability

of "No chance". The curves appear to converge at a point to the right
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of this value, indicating that subjective values of expectancy may take on

negative values (see discussion of subjective values below).

Statistical Analysis

The results of the analysis of variance for the full model in terms of
variance explained are summarized in Table 4. Analyses were carried out
separately for each subject and then averaged. The following results are
relevant to the validity of Hypotheses 1 and 2.

(1) The full model (all factors and interactions) can account

for 872 of the variance in observed responses (resultant
force).
(2) Of the factors predicted'by the multiplicative expectancy model:
(a) the two predicted 2-way interactions (Ex X Vx and Ey X v&)
account for 46Z of the total variance
(b) the main effects account for 37% of the variance.

The effects predicted by the multiplicative model thus
account for 83% of the total variation in resultant force. The
predicted effects account for 942 of the total explained variance.

(3) No single effect not predicted by the expectancy model accounts

for more than 1.2% of the variance.

Insert Table 4 about here

The critical test of the validity of the multiplicative model is the
bilinear analysis outlined in Appendix 1. If the simple multiplying model
is valid, the significant 2-way interactions of Ex x'Vx and Ey X Vy should

be concentrated in the bilinear (linear x linear) component.
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Table 5 summarizes the percentage of the 2-way interactions concentrated
in the bilinear component for each subject. The Ex X Vx interaction has
a median bilinear trend accounting for 90X of this 2-way interaction.
The median bilinear trend of the Ey x Vy interaction accounts for 95Z of
the 2-way interaction. These results constitute strong support for the

validity of the multiplicative hypothesis.

Insert Table 5 about here

The graphical and statistical analyses lead to the following conclu-

sions:

(1) Hypothesis 1 is supported. The predicted two-way interactions
are significant and are concentrated in the bilinear component.
The effects predicted by the multiplying model account for 83%
of total variance.

(2) Hypothesis 2 is supported. The two-way interactions not pre-
dicted by the model, as well as the higher order interactions,
do not account for important components of the overall variation.

. This indicates that the relationsﬁip between Fx (Ex x Vx) and

F (Ey x Vy) is not multiplicative and hence must be a simple

y
adding/subtracting relationship.

Subjective Values

When the general pattern of results of the graphical and statistical
tests of fit provides support for the hypothesized model, the marginal means
of the two-way tables employed in the graphical test and the bilinear ana-

lysis take on psychological meaning as valid estimates of subjective values
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of the stimuli. The existence of a clear point of convergence permits the
transformation from interval to ratio scaling of the independent variables.

Subjective values of the stimuli were derived for the five levels of
expectancy and five levels of valence associated with JOB X. Assignment of
specific numerical values on a ratio scale to each of the stimulus levels
employed requires recalibration of the interval scales derived from the
marginal means. In the case of the levels of expectancy, this was accom-
plished by assigning the value 0.0 to the point of crossover (the functional
zero point for eaéh subject) and the value 1.0 to "Sure thing." The ratio
scale values for the remaining levels of expectancy are then assigned in
relation to these two points based upon the marginal mean associated with
each level. |

In addition to the hypothesized multiplicativé relationship, the
expectancy model also assumes that expectancy takes on values from 0.0 to
1.0 (a unipolar scale), and valence takes on both positive and negative
values (a bipolar scale). Such a scaling of the independent variables would
predict a fan of curves converging to the left, i.e., converging at the point
at which there is no chance of an outcome occurring. The results reported
in Figure 2 for the whole sample obviously do not all conform to this pattern.
Plots of results for the majority of individual subjects also indicate a
crossover effect rather than a convergence to the left. Since this pattern
of results was not predicted by the hypothesized underlying scales, a test
was required to determine whether clear evidence of a crossover existed, or
whether the apparent crossover could be attributed to experimental noise or
measurement error. If a true crossover interaction exists, then mean responses
to the five levels of valence associated with an expectancy of "No chance"

should be significantly different from one another.
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In order to rest for such a significant difference a one-way analysis of
variance was carried out on the responses of.each subject to items in which
E_ vas coded as "No chance". An F-ratio indicating significantly different
responses to the five levels of valence associated with an expectancy of
"No chance" was taken as evidence of a true crossover effect. The results for
23 of the 31 subjects exhibited such a significant crossover effect. The
value of 0.0 was assigned to the point of crossover for these subjects in
deriving the ratio scales of expectaﬁcy. For the eight subjects not exhibit-
ing evidence of a significant crossover, the value 0.0 was assigned to the
marginal mean associated with expectancy "No chance".

The resulting ratio scale values of the five levels of Expectancy X
for each subject are reported in Table 6. Average scale values fbr the

whole sample for each level of Expectancy X are summarized in Table 7.

Insert Table 7 about here

To derive ratio scales of the five levels of Valence X for each
subject, the crossover point was assigned the value 0.0 and the level of
valence with the largest associated marginél mean (i.e., the outcome which
the subject had interpreted as most positive in his responses to the Job
Preferencé Questionnaire) was assigned the value +10.0. The resulting
subjective values of the five outcomes associated with JOB X for each

subject are reported in Table 8.

Insert Table 8 about here
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Since the particular outcomes employed were uniquely determined for
each subject, and since no single outcome was included for which a common
subjective value could be assumed for all subjects, it is impossible to
determine the average value of each outcome for the whole sample. The
subjective values reported in Table 8 makg sense as a ratio scale of the
levels of valence for each particular subject. These ratio scale values
can thus be emplbyed in computing predicted force scores for each indivi-
dual subject in Experiment 2. However it is not possible to meaningfully
compare or average scale values assocliated with a given outcome across
subjects. |

Experiment 2

Table 9 reports correlations of predicted and observed scores for the
Job Choice Questionnaire of Experiment 2. For each subject two sets of
predicted scores were computed, one set employing ratio scale values of expec-
tancy and valence derived_in Experiment 1, the second employing the arbitrary
scale values in Table 3. Within each coding system, predicted scores were
obtained for the theoretical model (FT = LExV) summing products of expectancy
and valence, for the equal (unit) weight model (FE = LE) summing appropriately
signed expectancies, and for the optimal linear model (Fo = IbE) regressing

observed responses on expectancies.

Insert Table 9 about here

Hypothesis 3 is not supported. Of the six sets of predicted scores
obtained, those employing the theoretical model and individualized ratio
scale values of expectancy and valence have the lowest mean correlation with

observed responses. The predictive validity of the theoretical model employing
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individualized ratio scale values (R2 = ,22) is far less than that of the opti-
mal linear ﬁodel employing the same scale values of expectancy (ﬁz = ,83). The
equalv(unit) weight model predicts as well as the theoretical model using ratio
scale values. Predicted scores of expectancy and valence employing arbitrary
eéual interval scale velues of expectancy and valence exhibit correlations
;ith observed responses which are as large or larger than those obtained from
predictions based upon individual ratio scale values of expectancy and valence.

DISCUSSION
The Multiplicative Process

The results of Experiment 1 provide strong support for the hypothesized
multiplying process of the expectancy model. The effects predicted by the
multiplying model accounted for 83% of the variance in responses to the Job
Preference Questionnaire items. In addition, the pattern of results lent
support to the hypothesis that when faced with a choice between two alterna-
tive actions, the strength of hotivation to perform one act rather than the
other is a function of the difference of the forces associated with the two
acts.

These results are very encouraging. However, it is extremely impor-
tant to keep in mind the precise nature of the judgment or choice task
employed in Experiment 1 and the extent to which these judgments are represen-

tative of "real" choices which individuals make in organizational settings.

. The Job Preference Questionnaire of Experiment 1 was designed to
permit an examination of the way in which individuals combine information
regarding the expectancy and valence of outcomes in arriving at judgments

regarding their motivation or inclination to accept one job rather than

another. The goal was to set up a highly simplified choice situation in
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which the only information upon which a subject could base a decision was
the probability of attaining a single outcome in each of the two alterna-
tive jobs. It was assumed that "stripping down" or simplifying the choice
situation in this manner would permit an unambiguous examination of the
validity of the multiplying process hypothesized by the expectancy model.
Such a process of simplification obviously loses a great deal of the rich-
ness and complexity of "real-world" choices and decisions. However such
simplification is thoroughly justifiable in testing the multiplicative
hypothesis of the expectancy model. Theoretical statements of the expectancy
model begin with the multiplication of individual expectancies and valences
as the essential underlying process, and then build explanations of more
complex choices in terms of sums of products of expectancies and valences for
all relevant outcomes. Thus, by basing our initial test of the validity of
the model upon a highly simplified choice situation we have not "lost" the
essence of the model via a reductionist process, but rather have focused
directly upon the basic underlying postulate of tﬁe theory.

The results of Experiment 1 can therefore be interpreted as strong
support of the hypothesized multiplicative process of the expectancy model.
In fact, the results are of a sufficient magnitude to suggest that, in addi-
tion to constituting a valid‘ggggl of the choice process, the multiplicative
formulation may hold promise as a valid explanation of the underlying psycho-
logical processes involved (although such a statement must of course be viewed
as speculative given the current status of our knowledge). On the other hand,
the results of Experiment 1 alone cannot be interpreted as providing support
for the validity of expectancy theory as a model of actual choices made by

individuals in organizational settings. There are a number of factors which
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suggest that such generalization of the results may be premature.

First, the results of Experiment 1 are based upon the judgments of
subjects in response to hypothetical situations in the laboratory. It can
not be claimed that responding to questionnaire items in the laboratory is
the "same" as making real choices among various occupations, jobs, or work
behaviors. The implications of the choices for the individual are obviously
far different in the two situations. Whether the underlying cognitive pro-
cesses evoked in the different situations are the same must await an adequate
vithin;subjects analysis of such real-world choices.

Second, Experiment 1 was designed to tést only the validity of the mul-
tiplicative hypothesis of the expectancy model. The expectancy and valence
of only a single outcome associated with each alternative were varied. The
results do not allow any conclusions to be drawn regarding the hypothesis
that total force is a function of the sum of products of expectancies and
valences associated with an action. A test of this hypothesis would require
a more complex design in which the expectancies and valences of more than
one outcome associated with each alternative were varied.

F}nally, the need to create a judgment situation permitting an unambi-
guous interpretation of the way in which expectancies and valences are
combined by a subject resulted in the construction of items which are unlikely
to be highly representative of real choice situations. Subjects were told to
assume that the two hypothetical jobs are identical in all respects, except
for the information contained in each item. Subjects were then told the pro-
bability of attaining one outcome in JOB X and the probability of attaining
a different outcome in JOB Y. The items were constructed to permit a test

of the multiplicative hypothesis, not to be maximally representative
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of real choice situations. This lack of representativeness is another reason

for caution in generalizing the results.

Subjective Values of Expectancy

The subjective values of the fivevprobability statements associated with
JOB X in Experiment 1 are not in agreeﬁent with those obtained in previous
research (Shanteau, 1974; Lichtenstein and Newman, 1967). 1In particular, the
negative mean subjective value (-0.52) found to be associated with the proba-
bility statement "No chance" is inconsistent with both previous empirical
results and theoretical assumptions. It has always been assumed (and confirmed)
that the expectancy dimensio; is a unipolar scale which can take on values from
0.0 to +1.0. Within the framework of the multiplicative hypothesis of the
expectancy model of motivation, this coding rule implies that when an outcome
has a subjective probability of occurrence of zero as a result of engaging in
some action (i.e. there is no chance that the outcome will occur), the outcome
will have no influence whatsoever on the individual's motivation to perform the
action, regardless of the valence of the outcome (force = (0.0 x V) = 0.0).

The negative subjective value found to be associated with the statement "No
chanceh in Experiment 1 indicates that knowledge that an outcome has no chance
of occurring as a result of engaging in some action does have an impact upon
the individual's motivation to engage in the action. More specifically, it
indicates that a subjective probability of zero of the occurrence of a nega-
tively valent outcome as a result of engaging in an action results in
increased motivational force to engage in the action (i.e. positive motivation
resulting from subjective certainty of avoidance of a negative outcome). Con-
versely, a subjective probability of zero of the occurrence of a positively

valent outcome as a result of engaging in an action results in decreased
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motivational force to engage in the action (i.e. negative motivation result-
ing from subjective certainty of avoidance of a positive outcome). These
results then would indicate that, when attempting to prediét the motivational
force acting upon an individual to engage in an action, expectancy values
;hould not be coded on a unipolar scale from 0.0 to +1.0, but rather should
be allowed also to take on small negative values as the subjective probability
of an outcome approaches zero.

The fact that the negative subjective value associated with the probabi-
lity statement "No chance" is inconsistent with previous theory and empirical
results suggests that care must be taken to explore possible alternative expla-
nations for this result. It is possible that subjects in Experiment 1, rather
than responding to the items exactly as instructed, were in fact making some
implicit assumptions regarding the likelihood of the outcome associated with
JOB X occurring in JOB Y, and vice versa for the outcome associatéd with JOB
Y. If for example subjects were constantly assuming that the outcome associa-
ted with JOB X had some probability 8§ of occurring in JOB Y in all cases; and
similarly that the outcome associated with JOB Y had some probability y of

occurring in JOB X, our model would become:

R.xy = ((Ex p 3 Vx) +_YVy) - ((Ey x Vy) +6Vx)
. B -V, - B -V
Such an assumption on the part of subjects in responding to the items
would thus result in underestimates of the true subjective values of the pro-
bability statements associated with JOB X. Rather than valid estimates of
subjective values, we would have estimates of subjective values minus

6((_Ex - §) rather than Ex)' Thus, the "true" subjective probability value
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associated with the statement "No chance" could be 0.0, but the methodology
employed yields the erroneous value of -0.52 which is really the true value
minus the subject's implicit assumed probability value.

‘ The date of Experiment 1 do not permit the drawing of any conclusions
regarding the relative validity of this alternative interpretation of the
subjective values obtained for the probability statements. It has not been
conclusively shown that subjective values of probability statements should be
allowed to take on negative values. At the same time the results do indicate
the potential value of further careful reaserch designed to determine the

relative validity of the competing explanations.

Validity of the Expectancy Model

Schmidt (1973) has pointed out that since the expectancy model hypothesizes
a multiplicative relationship between expectancy and valence, valid predictions
based upon the theory should require ratio scale values of expectancy and
valence. It was thus hypothesized in Experiment 2 that suﬁject's choices on the
Job Choice Questipnnaire between pairs of jobs would be better predicted from
the ratio scale values of expectancy and valence derived in Experiment 1 than
from an; other arbitrary coding of expectancy and valence. The results did not
support the hypothesis. 1In fact, predictions based upon the expectancy model
employing individualized ratio scale values of expectancy and valence yielded
the lowest mean correlation with observed responses to the Job Choice Questionn-
aire of the six alternative models tested. In order to begin to understand why
these results were obtained, it is necessary to examine in greater detail the
precise nature of the judgment tasks involved in the two experiments.

The model underlying subject's responses to the Job Preference Question-

naire items of Experiment 1 is as follows:
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R_=F -F
xy x y

- (Ex x Vx) - (Ey x V})

The levels of expectancy and valence associated with JOB X (the Ex and
Vx) were different from the levels of expgctancy and valence associated with
JOB Y (the Ey and Vy). Thus, in responding to the items of the Job Prefe-
rence Questionnaire in Experiment 1 it was never possible for the subject to
simplify the cognitive processing task by extracting common elements.

In responding to each item the subject was forged to concentrate upon
each alternative job separately and determine his preference for that job or
the force acting upon him in the direction of that job. The results of Expe-
riment 1 provide strong support for a model of this process which indicates
that subjects perform this task by multiplying the value of E and V and take
the difference of the two products to determine their response to an item.

The judgment task involved in responding to the items of the Job Choice
Queétionnaire in Experiment 2 differs in an important aspect. In Experiment
2 subjects were asked to rate their motivation or inclination to accept one
of a Qair of real full-time jobs. It is important to keep in mind that in
computing predicted force scores, the same set of five outcomes (with asso-
ciated valences) was employed iq computiﬁg the motivational force associated
with both jobs. Thus, our model of subjects' responses to the items of the

Job Choice Questionnaire in Experiment 2 is as follows:

Ry = Fy - F
- i Byg Vi3 - D Eqp Vi
i
but Vij - vik
80 Rjk =7 Vi (Eij - Eik)

i
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Thus, in responding to these items, it is possible for the subject to
handle the judgment task by computing differences in levels of expectancy
across outcomes, and using the valence of the outcome as a weighting factor.
It is worthy of note that this type of choice process (and its associated
model) is much more representative of actual choice processes in real world
situations than the judgment task of Experiment 1. An outcome (or set of

outcomes) is relevant to a choice situation, not to a particular alterna-

tive action within the feasible set for that choice situation. Thus, if an
individual is faced with a situation in which he must make a choice between
some set of alternative jobs which are available to him, there will be some
common set of outcomes (e.g. salary, working conditions, status, vacations,
fringe benefits, location, etc.) which that individual will employ in evaluat-
ing his motivation to accept each of the jobs. The set of outcomes employed
will be specific to the situation of choosing among alternative jobs, but a
specific and unique set of outcomes will not be employed for evaluating each
individual job. Thus, the model proposed above for responses to the Job Choice
Questionnaire of Experiment 2 constitutes a valid restatement of the expectancy
model as applied to choices between alternative pairs of actions in real choice
situations.

What are the implications of this reformulation of the expectancy model
for prediction and theory in light of the results of Experiment 2?

Given the results presented by Dawes and Corrigan (1974), it should not
be surprising that the expectancy model employing ratio scaled expectancies
and valences did not yield the highest correlations. Our model of subjects'
responses in Experiment 2 involves a weighted sum of differences in expectan-

cles associated with the two alternative jobs. The weights are the valences of
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the outcomes. In studying situations of this type, Dawes and Corrigan were
able to demonstrate for five separate empirical studies that models employing
randomly selected weights had, on the average, correlations with the criteria
which were higher than those obtained from expert judges"models of the deci-
sion process. Models employing equal weighting performed even better than
the random models. Other authors (Schmidt, 1971; Marks, 1966) cited by Dawes
and Corriggn have shown that equal weighting may be superior to cross-valida-
ted optimal weighting schemes in situations in which the ratio of observations
to predictors is less than approximately 20 to 1, due to the instability of
beta coefficients.
Dawes and Corrigan pointed out that the equal weight linear model is
able to perform extremely well in situations in which:
(a) the predictor variables have conditionally monotone rela-
tionships to criteria (or may easily be rescaled to have
such a relationship), i.e. higher values on each predictor
are associated with higher values on the criterion, regard-
less of the values of thé remaining variables;
(b) there is error in the dependent variable; |
(¢) there is error in the independent variables;
(d) deviations from optimal weighting do not make much
practical difference.
Such situations are pervasive. Linear models obviously do not work well
in such situations by magic, but do so for the following reasons:
(a) 1linear functions are good approximations to conditionally
monotone functions;
(b) the relative weights derived from a linear regression analysis

are not affected by error in the criterion variable;



(c)

(d)
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conditionally monotone functions tend to become more linear

in the presence of increasing error in the predictor variables;
the problem of optimal weights is one that has a "flat maximum,"
i.e. linear models are robust over deviations from optimal
weighting. Weights that are near to optimal lead to almost

the same outputs as do optimal beta weights (p. 99, p. 103).

The judgment situation of Experiment 2 belongs to the general class of

situations described by Dawes and Corrigan in which equal weighted linear

models should be expected to perform well and the results of Experiment 2

are In accordance with the findings reported by Dawes and Corrigan:

(a)

(b)

an equal weighted model (taking sign into account) can
predict approximately as well as a model employing
valences as weights, regardless of the coding of the
predictor variables;

an equal weighted model employing arbitrary equal interval
coding of the predictor variables (expectancies) has a
higher predictive validity than either an equal weighted
model or a valence weighted model employing ratio scale
values of expectancy derived for each individual subject.
Thus, an equal weighted model with error in the predictors
performs better than models employing more precise codings

of the independent variables.

The validities of the equal weight and theoretical models cannot be

meaningfully compared to the validities of the optimal linear model, since

the latter were not cross validated. Similarly the absolute magnitude of

the correlation coefficients cannot be meaningfully interpreted since the

predictions were based on a set of five outcomes chosen from a predetermined
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list which may not have included the most important or salient outcomes for
each subject.

The findings of Dawes and Corrigan and the results of Experiment 2 taken
together lead to the conclusion that valid expectancy theory predictions of
motivation to engage in an activity do not require ratio scales of expectancy
and valence. In fact, they do not require scale v#lues of valence at all.
What is required is the following:

(1) a set of outcomes which are relevant and salient in the

choice situation for the individual

(2) ordinal scale measures of the individual's expectancy of

attaining each of the alternative actions

(3) assignment of +1, 0, or -1 to eaéh of the expectancies

according to the valence of each outcome for the individual
(positive, indifferent, negative)

(4) computation of motivation or force scores for each alternative

action by adding the appropriately signed expectancies.

It is critical that such predictions be made on a within subjects basis,
and that the predictions be based upon a set of outcomes uniquely determined
for each individual. The list of outcomes need not be particularly long.
Meehl (1972, cited by Dawes and Cortigan; 1974, p. 105) has pointed out that
"in most practical situations an unweighted sum of a small number of 'big'
variables will, on the average, be preferable to regression equations'". The
key to the development of valid predictions of motivational force is captured
by the conclusion reached by Dawes and Corrigan: '"The whole trick is to de-

cide what variables to look at and then to know how to add" (p. 105).
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TABLE 1

Probability Statements Employed with Associated
Subjective Values from Shanteau (1974, pp. 681-686)

JOB X JOB Y

Probability Subjective Probability  Subjective
Statement Value- Statement Value
No chance .00
Somewhat unlikely .27-.34  Unlikely 0 .18-.19
Not quite even chance .45-.50 Better than even chance .60-.66
Fairly likely .69-.72

Sure thing 1.00
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TABLE 2

Job Outcomes

Receiving a 502 salary increase during the first year.
Receiving frequent criticism from your boss in front of others.
Baving frequent opportunities to work overtime for double pay.
Getting an important promotion during the first year.

Being transferred to a new location during the first year.
Going to sleep frequently on the job due to boredom.

Baving an accident involving serious physical injury.

Having an attractive female supervisor.

Having frequent opportunities for foreign travel during the first year.
Being laid off during the first year. -

Having coworkers who are difficult to get along with.

Receiving a $1000 bonus for outstanding performance during the first
year.

Becoming totally absorbed in your job 24 ﬁours a day.

Receiving frequent constructive feedback from your supervisor.
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Table 3

Arbitrary Codings of Expectancy and Valence

Expectancy Valence
Probability statement Coding 6utcome Coding
No chance , .00 Most positive +2
Somewhat unlikely .25 Moderately positive +1
Not quite even chance .50 Indifferent 0
Fairly likely , .75 Moderately negative -1

Sure thing 1.00 Most negative -2
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Table 4

.Mean variance explained

Source w?
Main effects .366
3‘ .024
v | .143
E
y _ .026
v 0173
y
2-way interactions 476
E. xV, <245
Ex x l’.'y .001
E x Vy ' ' .004
Yy B 003
x y
E xV .212
y y :
3-way interactions .026
E xV xE .002
x x y
E xV xV ‘ .012
X x y
E xE xV -003
X y y
V. xE xV ..009
X y y
.004

4-way interaction
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Table 5

Percentage of predicted 2-way interactions
. concentrated in the bilinear component

Percent Bilinear A Percent Bilinear
Subject ﬁx x Vx Ey x Vy Subject Ex x Vx Ey x Vy
01 98.1 99.9 16 89.1 15.7
02 71.1 95.7 17 ) 93.5 95.7
03 85.7 96.4 18 99.4 98.1
04 91.6 95.9 19 89.5 97.1
05 93.6 99.3 20 94.8 93.7
06 93.9 80.3 21 88.8 99.6
07 . 96.7 94.9 22 90.0 97.6
08 94.4 99.6 23 98.7 85.8
09 63.4 45.0 24 85.5 84.6
10 90.8 99.1 25 87.7 85.8
11 72.0 00.1 26 78.4 93.5
12 98.0 99.8 - 27 87.2 55.6
13 98.2 71.1 28 72.4 97.5
14 97.9 85.8 29 96.5 98.4
15 86.7 99.8 30 68.1 69.9

31 93.4 99.3
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Table 6

.Subjective values of expectancy of the five
probability statements associated with JOB X

Subjective value (Expectancy)

(1), () (3) (4) o (5)
Subject No Somewhat Better than Fairly Sure

. chance unlikely even chance likely thing
01 0.0 0.20 0.82 0.94 1.00
02 -0.43 -0.27 0.63 0.93 1.00
03 -0.60 0.04 0.31 0.66 1.00
04 -0.27 0.33 0.41 0.66 1.00
05 -0.59 0.24 0.58 0.66 1.00
06 -0.42 0.18 0.26 0.68 1.00
07* 0.0 0.56 0.84 0.83 1.00
08* 0.0 0.70 0.85 0.88 1.00
09 -1.12 -0.67 0.48 1.00 0.93
10 -0.50 -0.13 0.29 0.79 1.00
1 -1.05 0.08 0.28 - 0.60 1.00
12 -0.46 0.03 0.46 0.51 1.00
13 -0.72 -0.03 0.47 0.72 1.00
14 -0.81 0.07 0.42 0.66 1.00
15% 0.0 0.31 0.61 0.84 1.00
16* 0.0 0.24 0.52 - 0.80 1.00
17. -0.65 -0.13 0.40 0.72 1.00
18% 0.0 0.36 0.61 0.62 1.00
19 -0.78 -0.34 0.04 0.66 1.00
20% 0.0 0.51 0.66 0.68 1.00
21 -0.63 0.13 0.39 0.79 1.00
22% 0.0 0.40 0.46 0.69 1.00
23 -0.70 -0.23 0.01 0.52 1.00
24 -0.10 0.27 0.37 0.91 1.00
25 -0.93 -0.36 0.22 0.75 1.00
26 -1.10 -0.28 0.35 0.61 1.00
27 -1.66 0.79 0.80 0.89 1.00
28 -0.48 -0.03 0.36 0.92 1.00
29 -0.83 -0.50 0.59 0.77 1.00
30 -0.78 -0.66 0.38 0.97 1.00
31 -0.38 0.26 0.45 0.88 1.00

* No significant crossover. Zero point taken as mean response for
“"Expectancy = "No chance"
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Table 7

Average subjective values for the five lewvels of Expectancy X

Probability Statement Subjective Value
(1) No chance =.52
(Z) Somewhat unlikely .06
(3) BNot quite even chance .46
(4) Fairly likely .76

(5) Sure thing 1.00



Subject

01
02
03

05
06
07
08
09
10
11
12
13
14
15
16

17

18

19
20
21
22
23
24
25
26
27
28
29
30
31

Table 8
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Subjective values of valence of the five
outcomes associated with JOB X for each subject

(1)
Most
positive

+10.00
+ 2.49
+10.00
+ 9.78
+10.00
+10.00
+ 9.83
+ 8.91
+ 5.11
+10.00
+ 7.46
+10.00
+ 9.98
+10.00
+10.00
+ 5.64
+ 8.23
+10.00
+10.00
+ 8.08
+ 9.22
+ 3.42
+10.00
+10.00
+ 9.50
+ 7.67
+10.00
+ 9.86
+10.00
+10.00
+10.00

Subjective value (Valence)

(2)
Modérately
Positive: .

+ 9.07

+10.00
+ 5.68
+10.00
+ 6.96
+ 9.08
+10.00
+7.91
+10.00
+ 6.04
+10.00
+ 8.09
+10.00
+9.75
+ 4.04
+10.00
+10.00
+ 5.03
+ 6.18
+10.00
+10.00
+10.00
+ 4.79
+ 6.19
+10.00
+10.00
+ 8.95
+ 9.47
+ 6.09
+ 8.77
+ 9.51

(3)

Indifferent‘

521.86

- 1.33
- 5.01
- 0.86
+ 4.42
+ 1.59
+ 0.66
+10.00
- 0.85
-10.42
+ 4.21
+ 0.77
- 4.60
- 8.05

-11.30 .

-50.94
+ 0.10
- 1.15
- 3.06
+1.34
- 1.00
-19.26
-11.40
+3.25
- 2.04
- 5.27
+ 1.05
+10.00
- 4.87
- 4.82
- 9.52

Moderately
Negative

(4)

18.05
2.24
2.48

10.58

12.29
6.15
18.32
20.87
12.75
10.07
29.10
7.38
19.25
30.43
89.20
8.68
4.40
7.28
0.66
8.54
13.05
12.10
9.62
12.25
10.67
11.41
6.63
6.90
9.19
16.28

(5)

Most

Negative

-187.47

11.17
11.49
11.86
11.21
16.15
1.46
277.27
22.16
13.36
13.12
33.02
9.58
20.81
85.48

-198.73

13.13
77.78
15.15

1.55
15.90
17.28
11.92

8.04
11.38
30.67
11.77

8.40

7.08
11.55
19.32
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Table 9

Correlations of Predicted and Observed Responses
to the Job Choice Questionnaire '

. "Individualized Ratio Scale Coding Arbitrary Coding

Theoretical Equal (unit) Optimal Theoretical Equal (unit) Optimal
Subject Model Weight Model Linear Model Weight Model Linear
(ZExV) (ZE) Model (ZExV) (ZE) Model
(ZbE) : (ZbE)
o1 .43 .32 .96 -.01 .03 .96
02 -.34 -.15 71 -.02 -.26 71
03 .82 .85 .87 .85 .85 .87
04 -.25 -.19 .91 -39 -.34 .91
05 .58 .58 .89 .66 J2 .89
06 .77 .75 .90 .81 .79 .90
07 -.36 -.30 592 34 J11 .92
08 .43 .68 .94 .88 .86 .94
09 .43 72 .98 .66 .60 .98
10 .81 74 .96 .73 .73 .96
1 .85 .85 .96 .92 .92 .96
12 .79 .82 .98 .91 .89 .98
13 .59 .56 .94 .60 .58 .94
14 .36 .14 * 14 -.18 *
15 .65 .85 .97 .72 .86 .91
16 .25 .20 .91 .31 .22 .91
17 .73 .68 .97 75 .70 .97
18 .32 44 * 47 .62 *
19 .70 .79 .97 - .67 .79 .97
20 44 .42 .67 .36 .33 .60
21 .88 .88 95 .84 .86 .95
22 .84 .84 * .90 .90 *
23 .83 .56 .99 73 .63 .99
24 -.07 -.19 .96 .30 .18 .96
25 .79 .76 .96 .78 .76 .96
26 .51 .57 .99 .50 .64 .99
27 -.08 -.07 .67 .04 -.01 .67
28 .55 . .38 .88 .55 .36 .88
29 .24 .72 .91 74 71 .91
30 .65 .63 .99 .66 .62 .99
31 .45 .20 .90 .30 11 .90
Mean 47 .48 .91 .54 .50 .91

* Optimal weights could not be obtained due to interdependence of independent
variables
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FIGURE CAPTIONS

Figure 1. Sample item from the Job Preference
Questionnaire

Figure 2. Mean observed response as a function of
Expectancy X and Valence X

Figure 3. Mean observed response as a function of

Expectancy Y and Valence Y
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Appendix 1

Cognitive Integration fheory and Functional Measurement

' The theory of information integrat;on developed by Anderson (1962a,
b, 1968, 1970, 1971, 1973a,b, 1974a) employs the basic conception of the
organism as an integrator of stimulus information. Two central aspects

of the information integration approach deserve closé attention:

(1) Algebraic models. The approach employs simple algebraic models
for the description of cognitive information integration pro-
cesses. Empirical applications of the techniques have shown
that algebraically simple adding, subtracting, averaging, and
multiplying models can successfully yield detailed quantitative
accounts of various complex cogntive processes (Anderson, 1974a,
p. 237).

(2) Functional measurement. The algebraic models employed are
expressed in subjective metrics or psychologiéal values of
the response and of the stimuli. Confounding is introduced when
the need for subjective metrics is ignored and only arbitrary
scales are employed. An adequate test of the validity of a
model of cognitive processing is impossible without the psycho-

logical values (Anderson, 1974a, p. 238).

Obtaining the psychological values obviously requires a theory of
measurement. The guiding idea of the functional measurement approach is
that measurement and model testing go hand in hand, that measurement

scales are derivative from substantive theory. This position obviously
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differs from more traditional approaches to scaling which view the esta-
blishment of scales of measurement as logically prior to model testing.
The functional measurement approach views the development of the theory
and of the scale as integrally and intimately related. The final vali-
dation of the scale is seen as dependent upon the empirical validity of .
the theory. The first step in this joint validation process then becomes
the development of an experimental base of support for a quantitative law
of behavior (Anderson, 1970, pp. 153-154).

With regard to the expectancy model of motivation, it might be argued
that the empirical resglts to date do not constitute a sufficiently strong
base of support for the hypothesized quantitative law to permit a useful
application of functional measurement for scale development and model
testing. Although it must be admitted that results reported in the |
organizational literature do not constitute a strong basis of support,
there does exist experimental support for multiplicative models of
cognitive processing in the literature of utility theory and decision
theory. Recently there have also appeared successful a;plications of
the fun;tional measurement methodology to the study of cognitive multi-
p}ying processes.

Anderson and Shanteau (1970) and Shanteau (1974) have studied the
information integration processes involved in risky decision making. They
varied the probability of winning and losing various amounts of money in
single and duplex bets and asked subjects to estimate the "subjective

worth" of each bet. Their results strongly support the hypothesized
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sultiplying relationship. Anderson and Butzin (1974) examined the vali-
dity of the Performance = Motivation x Ability hypothesis. Motivation
and ability of stimulus persons were varied in a two-way factorial design
and subjects were asked to estimate the performance of the stimulus person.
Support for the multiplying process was obtained, although the results of
this study were not unequivocal. Bettman, Capon, and Lutz (1974a,b,c)
have also applied the methodology to the study of the validity of multi-
attribute attitude models with some success.

These results provide a base of support for the validity of multipli-
cative cognitive models of information integration and suggest that the
techniques might be fruitfully applied to the study of the information

integration process hypothesiéed by the expectancy model of motivation.

Application of the Methodology to the Expectancy Model

In addition to the general approach of joint validation of theory
and scale, and the existence of some degree of theoretical success in
accounting for actual data, one obviously also requires a specific set of
techniques for the testing of models and the derivation of scales. A
detailed discussion of the nature of these techniques is presented by
Anderson (1970, 1974a,b). Immediately foliowing is a discussion of the
specific techniques developed by Anderson for model testing and scale
development as applied to the hypothesized multiplicative process of the
expectancy model of motivation.

The algebraic form of the model to be tested is stated as follows:
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n
Fi = Fi > (Eijvj)] (i=n+l,...,m)
i=1
Fi = force to perform act i
Fij = gtrength of expectancy (Oszijsl) that

act 1 will be followed by outcome j

valence of outcome j.

<
(]

If we consider the special case in which each act has only a single
outcome, and set aside for the moment the precise form of the function fi
(but maintain the constraint that it be monotonically increasing), the

model becomes:

Fi3 = Eiy¥y

F,, = force to perform act i for outcome j

13

E,, = strength of expectancy (Qszijsl) that

i3
act 1 will be followed by outcome j

valence of outcome j.

Y3

Taking into account the fact that expectancy is hypothesized to be
unipolar, varying from zero to one, and that valence is hypothesized to
be bipolar, varying from negative to positive values, the form of the
relationship among force, expectancy, and valence should be as depicted

in Figure A (an asymmetric multiplying model).

Insert Figure A about here
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It is possible to study the validity of this model by treating ex-
pectancy and valence as factors in a two-way factorial design, employing
force as the dependent variable, and applying the analysis of variance
to the results. As many levels as desired can be employed on each factor.
Scaling of the levels is not an issue at this stage, since the validity
of the ANOVA method is independent of the scaling of the independent vari-
ables. For each subject, measures would be obtained of "force" in each
cell of the design. At least two observations per cell would be required
for each subject in order to obtain a within-replicates error term to be
used in testing the significance of the effects of the factors.

Once the data from such a design are in hand, both a graphical and
an exact test of goodness of fit of the model can be carried out. If we
assume that levels of expectancy correspond to the rows in our factbrial

design, and levels of valence to the columns, then F, denotes the row

i.
mean for expectancy level i, F'j denotes the column mean for valence level
j, and F . denotes the grand mean.

For the graphical test of fit, each level of expectancy E s

ij 1
assigéed the provisional empirical value Fi. (the rationale for this
provisional estimate is presented'below). These estimates can then be
employed as abscissa values, and a curve plotted for each level of valence
based on the data from each column of the design (as in Figure A). These
curves should form a diverging fan of straight lines with common inter-
section, except for sampling errors. Any systematic discrepancy of this

set of curves from the general pattern of Figure A would constitute evi-

dence counter to the multiplicative model (Anderson, 1970, p. 157).
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In addition to this graphical test, an exact test of goodness of fit
is available from the analysis of variance. Since the curves in Figure A
are nonparallel, the row x column interaction is theoretically nonzero.
If the hypothesized multiplying model is valid however, all of this inter-'
action should be concentrated in a single degree of freedom corresponding
to the bilinear (linear x linear) component (the two-way ExV interaction
effect in the analysis of variance contains all combinations of E and V,
e.g., Exvz, szvz, EaxV3, etc.; wevare interested only in the linear x
linear component corresponding to Elxvl). In order to obtain this

(

bilinear component we require certain comparison coefficients cij cij =
cicj). The c, are the coefficients of trend comparisons corresponding to

the main effect for rows, and the c, similarly for columns. If it can be

b
assumed that the levels of the factors are equally spaced along their
underlying continua, these coefficients afe defined by the appropriate
coefficients of orthogonal polynomials corresponding to the number of
levels of each factor (Winer, 1971, p. 389). Such an assumption of equal
spacing is not acceptable however, since we have no wAy‘of knowing that
the subjective values of expectancy and valence operationalized in our
design are in fact equally spaced. Hence we must obtain estimates of

the cy and Cc which will be proportional té the orthogonal polynomial
coefficiepts but which will take into account the proper scaling of the

subjective values of expectancy and valence. Such estimates are obtained

as follows:
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= (F, -F )

¢ i.70..

i

cj = (F.j-F )

LK J

cij - cic:l - (Fi.-F..)(F.j—F ).

Bere ey is just the deviation of the mean for Row i from the grand

mean. Except for sampliqg error of these estimates, the c, are propor-

i
tional to the linear orthogonal polynomial coefficients for the row
effect, relative to the correct underlying scale of subjective values.

The same is true of the cj for the column dimension. The c thus

i3
provide an estimate of the linear x linear component of the interaction.
The sum of squares for this bilinear component is then:
| 2
(ZcijTij)

S8, 1 =

2
n}'.‘t::l.j

where Tij is the total of the n scores in Row i, Column j, and the sums
are over all cells in the design. The critical term is then the residual
interaction obtained by subtracting this bilinear sum of squares from the
total interaction. This residual is zero in principle and hence should
be nonsignificant in practice (Anderson, 1970, pp. 157-158).

One alternation to this coméutational procedure is required when both
positively and negatively valent outcomes are employed in the design. In
this case, the combination of positively and negatively sloped curves (as
in Figure A) tend to cancel one another out and yield under-estimates of
the true bilinear component. This can be clearly seen with regard to

Figure A. Since both positive and negative valences were employed in
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constructing this graph, the mean for every level of expectancy is equal

to the grand mean (zero in this case). Thus, the c, computed from these

i
data would all be zero and the bilinear component would be zero, even
éhough the data are based upon a pure multiplying model. When both posi-
tively and negatively valent outcomes are employed in the desijn, and a
priori grounds thus exist for expecting certain of the curves to be nega-
tively sloped, it is still possible to obtain an accurate estimate of the
bilinear component by complementing each column of the &esign expected to
have a negative slope (1,e., each column corresponding to a negatively
valent outcome) about some convenient arbitrary value (e.g., the upper
end-point of the response scale). The result of this complementation is
a positively sloped curve for each level of valence (each column of the
design). This new matrix is then employed in determining the cy valﬁes.
The cj values are computed from the original matrix of observations and
the remainder of the analysis is upon‘the original data. Thus, in deter-

mining the bilinear component from a design employing both positively and

negatively valent outcomes, we would employ:

.

¢y = (F; -F )

cj = (F.j—F )

cyg =gy By -F ) (F ,-F )
(tc;j‘rij)2
S§, = ————
LxL nlc 2

13
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where F j and F are obtained from the original matrix of observations

and F' are obtained from the appropriately complemented matrix.

and 7],
This procedure will thén yield a valid estimate of the bilinear component.
It is of course critical that this complementation procedure be carried
out purely on a.priori theoretical grounds. Complementation following
inspection of the data is not appropriate.

This test of the bilinear component of the two-way interaction is
the critical test of the validity of a multiplicétive model of cognitive
processing. It should also be kept in mind that a pattern of results
generated by a pure multiplicative model (such as those in Figure A) will
also exhibit main effects in the analysis of variance. In our example
design employing expectancy and valence as factors in a two-way factorial
design, main effects for valence will always be predicted by the mﬁlti-
plicative model. In addition, to the extent that levels of valence are
employed which are not perfectly symmetric about the true zero point of
valence, main effects for expectancy will also be predicted. These main
effects do not constitute evidence for a combined adding/multiplying model
of co;nitive'processing. The main effects for valence are an artifact of
the combination in the expectancy model of a unipolar scale for expectancy
and a bipolar scale for valence, and will always be predicted by the model.
Any observed main effects for expectancy are an artifact of the lack of
symmetry of levels of valence about their true zero point. This inter-
pretation of the main effects only makes sense of course when the analysis
yields a significant two~way interaction concentrated in the bilinear
component. When such a bilinear interaction is obtained, a simple multi-

piying model expressed in the appropriate subjective metric can always
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f£it the data as well as a combined adding/multiplying model, and hence
provides the most parsimonious theoretical interpretation of thg'pnder-
lying cognitive process.

If and only if the results of the analysis of variance conform to
the pattern predicted by the model (significant two-way interaction con-
centrated in the bilinear component, significant main effect for valence,
main effect for expectancy), then the provisipnal estimates of scale
values employed in the graphical test of fit take on psychological mean-
ing as estimates of the subjective values of the stimuli. In carrying
out our graphical test of fit, the marginal means of the matrix of
observed responses were employed as estimates of subjective values of the
stimuli. The psychological meaning of these marginal means can be seen
from the following discussion.

.Aweraging over columns to obtain Row means yields:

Fi. = k+Ei.V.

Similarly, averaging over rows to obtain Column means yields:

= k+E |V

Fy 13

The dot subscript denotes an average over the corresponding index.

Our first equation says that the theoretical Row mean is a linear

function of the subjective values of expectancy, It then follows

E1.°
that the observed Row means provide estimates of the subjective values
of expectancy on an interval scale. In a similar manner, the second

equation shows that the Column means provide an interval scale of the
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subjective values of valence (Anderson, 1974b, pp. 22-23).4

Deriving ratio scales for expectancy and valence requires an estimate
of the constant k. For a multiplying model, such an estimate is feasible
since the observed response Fij must be zero when expectancy (Eij) and/or
valence (Vj) is zero. Thus, if we take care to include stimulus levels
of expectancy and valence in our design which we would expect to take on
subjective values of zero, fhen the observed point of intersection of the
curves provides an estimate of the functional zero point of the scales,
and permits the transformation from interval to ratio scales.

It must be stressed égain that the estimates of subjective values of
expectancy and valence derived by the above procedures only take on
psychological meaning (and hence can only be considered valid estimates
of subjective values of the stimuli) when the model has already pas#ed
the exact test of fit in the analysis of variance. If the model appears

to be seriously in error, then the marginal means cannot be meaningfully

interpreted.

4It should be pointed out that if both positively and negatively
valent outcomes are employed in our design, a technical problem will arise
in obtaining estimates of the subjective values of expectancy from the
Row means Fj, which is identical to the problem we faced in obtaining
estimates of the cj for the computation of the bilinear component of the
two-way interaction. The solution is identical and involves complementa-
tion of those columns predicted on a priori grounds to exhibit negatively
sIOpeq curves, The complemented matrix employed in obtaining estimates of
the c; is also employed to obtain estimates of the subjective values of
expec%ancy F, (cf. Anderson, 1974b, p. 24).



. A-12

Validity of expectancy theory
Figure Caption

Figure A. Asymmetric multiplying model predicted by

expectancy theory
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