The interpretation of individual variables is
straightforward. The coefficients provide infor-
mation on direction and relative strength of ef-
fect. The positive coefficient for number of
adult household members indicates that the likeli-
hood of purchasing an imported automobile in-
creases with the number of adults. Dummy vari-
ables are interpreted by comparing the coefficient
to the value of the omitted category, which is
zero by definition. For example, the negative
coefficient reported for households headed by in-
dividuals who had not graduated from high school
indicates they are less likely to purchase import-
ed cars than households headed by high school
graduates.

Using all observations in the sample, a 36.6% pro-
bability of purchasing an imported automobile was
observed for households purchasing new small cars.
In order to observe the magnitude of the effect of
changes in independent variables on the purchase
probability, a representative household was select-
ed. The characteristics of this "representative
unit" reflected average or most frequent values
for the sample as a whole. Thus, the unit was
headed by a high school graduate, and disposed
only of domestic stock automobiles in the survey
year. The results of probability calculations are
reported in Table 2.

TABLE 2. Selected Probability Calculations
Household Type Probability
Full Sample .366
Representative Household .367
Changes to Representative Household:
Number of adults increased by one 476
Not a high school graduate .216
Education beyond high school 482
Did not dispose of vehicle +545
Disposed of foreign stock .920
Disposed of mixed stock +749

For the representative household, the probability
of purchasing an imported rather than domestic
small automobile equaled 36.7%. As the number of
adult family members is increased by one, the im-
port car purchase probability increased to 47.6%.
The import car purchase probability dropped to
21.6% when the household was headed by an individ-
ual who had not graduated from high school, and it
increased to 48.2% when the household head had ed-
ucation beyond high school. Compared to house-
holds disposing of domestic automobile stock,
households disposing of imported stock had a much
greater import car purchase probability of 927%.
Households disposing of mixed automobile stock,
and those not disposing of stock also had in-
treased purchase probabilities compared to the
representative household.

In conclusion, logit analysis is a useful tech-
nique for estimating models containing qualitative
or discrete dependent variables. It avoids many
of the problems that arise when regression is used.
In addition, many of the statistical tests

discussed in this paper are similar in concept to
those employed in multiple regression analysis.

REFERENCES

1. Domencich, T.A. and McFadden, D.
vel Demand: A Bebhavioral Analysis. Contri=-
butions to Economic Analysis, No. 93. New
York: American Elsevier; Amsterdam and Ox-
ford: North Holland, 1975.

Urban Tra-

Freund, John E. and Williams, Frank J. Ele-
mentary Business Statistics — The Modern Ap-
proach. 3rd edition. New Jersey: Prentice-
Hall, Inc., 1977.

Hanushek, E.A., and Jackson, J.E.
cal Methods for Social Scientists.
Academic Press, 1977.

Statisti-
New York:

Hensher, D.A. and Johnson, L.W.
crete—-Choice Modelling. TLondon:
1981.

Applied Dis-
Croom Helm,

Judge, G.G., Hill, R.C., Griffiths, W.E.,
Lutkenpohl, H. and Lee. T. Introduction to
the Theory and Practice of Econometrics. New
York: Wiley, 1982.

Kinsey, J. and Lane, S. 'The Effect of Debt
on Perceived Household Welfare." Journal of
Consumer Affairs, Vol. 12, No. 1, 1978, pp.
48-62.

Lapin, Lawrence L. Statistics for Modern
Business Decisions, 2nd edition. New York:
Harcourt Brace Jovanovich, Inc., 1978.

Neter, J. and Wasserman, W. Applied Linear
Statistical Models, Homewood, Illinois:
Richard D. Irwin, Inc., 1974.

Pindyck, R.S. and Rubinfeld, D.L. Econometric
Models and Economic Forecasts, 2nd edition.
New York: McGraw-Hill Book Company, 1981.

10. Tardiff, T. "A Note of the Goodness of Fit
Statistics for Probit and Logit Models."
Transportation, Vol. 5, No. 4, 1976, pp. 377-

388.



MULTINOMIAL LOGIT ANALYSIS

Thesia I. Garner, University of Marylandl

ABSTRACT

Multinomial logit analysis is a statistical tech-
nique which is used to analyze how a series of ex-
planatory variables influences the underlying pro-
bability of an event or choice. TFor this analysis
the dependent variable is discrete and represents
more than two unordered alternatives. A multinom-
ial logit model, statistical tests used to evaluate
the results of the estimation, and an example are
presented.

INTRODUCTION

In recent years there has been a growing interest
in the use of qualitative response (QR) models
applied to economics. Two factors are related to
this recent upsurge in the use of these statisti-
cal models. First, many variables examined by
economists are either naturally discrete or are
recorded discretely such as working or not working.
Second, the use of QR models is related to an in-
creased emphasis on the analysis of survey data
(1). Many of the responses from survey data are
qualitative, e.g., one either buys or does not buy
an automobile, or one either votes yes or no in an
election. In QR models, also known as quantal,
categorical, or discrete models, the dependent or
endogenous variables take only discrete values.
The main objective in applying QR models is to
analyze how a series of explanatory variables in-
fluences the underlying probability of a given
event or choice. A multinomial model is estimated
when the dependent variable represents more than
two discrete choices. 1In this paper a multinomial
logit model for unordered alternatives is discuss—
ed.

MULTINOMIAL LOGIT MODEL

Multinomial logit estimation is used when the de-
pendent variable represents more than two alterna-—
tives and the ordering of the alternatives has no
meaning. In addition, the explanatory variables
are the characteristics of the individuals select-
ing the alternatives (5; 10). This is in contrast
to the‘corditional multinomial logit model in which
the attributes of the alternatives are also in-
cluded as determinants of choice probabilities (9).
If the objective of the researcher is to relate
the characteristics of the individuals to the pro-
babilities of selecting alternatives, then the
multinomial logit model is the more appropriate
model to use.

1Graduate Student, Department of Textiles and Con-
sumer Economics; and Economist, Division of Price

and Index Number Research, Bureau of Labor Statis-
tics, Department of Labor, Washington, D. C.

The multinomial logit model provides a means for
estimating the probability that an individual will
be in one of G mutually exclusive groups given the
characteristics of the individual (X.). The multi-
nomial logit model is specified as f&llows (2; 11):

P . M
ih
oXiBg
g=1
where th
Pih = probability that the i individual

will be in group h,

i = individual observation from the sample
of N observations, i=1l,...,N,

h = one specific group from among all the
groups, h=1l,...,G,

X, = vector of characteristics or explana-
tory variables relating to the it
individual,

. th
B, = vector of coefficients for the h
group,

g = value representing each group,
g=l,...,G, and

B = vector of coefficients for the
g -
g=l,...,G.

The X;'s are considered to be observations on non-
stochastic variables which are independent of each
other. The error terms implicit in the model
follow the Weibull probability distribution and
are assumed to be independent. Because of the
independence assumption, only binary comparisons
are involved in the model (7).

Since the probabilities over all alternatives must
sum to one, and one of the alternatives must be
selected, only (G-1) sets of coefficients B_ are
uniquely defined. Thus, normalization is néeded.
For example, in the case of three mutually exclu-
sive groups, the function can be constrained for
the normalization such that B.=0, hence X;B1=0 for
all observations. Two vectors of coefficients

are then estimated representing alternatives two
and three from the sample of N observations. With
three possible outcomes, the following functional
forms are estimated:

i

log(P,/P)) = X.B, (2)
log(P3/P1) = X;B,. (3)

The equations for other comparisons can be derived
from equations two and three since



log(P,/P,) = log(P,/P,) - log(P,/P ). 4)
Thus, 1og(P3/P2) = Xi(B3 - BZ)' (5)

The odds ratio P,/P;, P3/P1, and P4/P, represent
the odds that h=2 rather than h=1, h*g rather than
h=1, and h=3 rather than h=2 respectively. The
multinomial logistic model expresses the condi-
tional log of the odds as a linear function of the
explanatory variables.

Since the logit equation is non-linear in the
coefficients, maximum likelihood estimation (ML)
is frequently the preferred statistical technique
used to estimate the logit coefficients. This
technique ensures that a unique maximum always
exists for the logit model (12). In cross-—
sectional analysis observations are usually ob-
tained independently; therefore, the likelihood of
obtaining the given sample is obtained from the
product of the probabilities of the individual
observations having the outcomes (5). The maximum
likelihood estimates are the coefficients which
would generate the observed set of data most
often. The general approach most frequently used
in ML is to maximize the log of the likelihood
function instead of the likelihood function itself.
The log likelihood (log L) of the model is
specified as:

N G
= _ X4B
log L = p XiBh(i) E log( E e 2) (6)
i=1 i=1 g=1
where
h(i) = choice (value of the dependent variable)
of the ith individual, and

the other terms are previously defined.

Maximum likelihood estimates are consistent,
asymptotically efficient and normally distributed
(14). Although ML relies upon large sample
properties (due to its asymptotic property), the
estimators have been found to maintain their
desirable properties when applied to small
samples. Thus the results can be used to con-
struct confidence intervals and tests of hypo-
theses (5; 7).

STATISTICAL TESTS

Several statistical tests can be used to evaluate
the results of logit estimations. First, the
likelihood ratio statistic is used to test the
significance over all the coefficients in the
logit model. The statistic is analogous to the
F-test in regression. The test statistic is

X* = ~2(log Likelihood, - log Likelihood ). 0

The statistic is asymptotically chi-square distri-
buted with the degrees of freedom equal to the
number of coefficients set equal to zero. The log
likelihood function for the restricted model,
represented by R, is obtained when the function is
maximized with respect to the intercept only. The
log likelihood of the unrestricted model, U, is
obtained when the function is maximized with

respect to all the coefficient estimates corre-
sponding to the intercept and all explanatory
variables. If the calculated chi-square value is
greater than the table value at the el significance
level, the null hypothesis that the coefficients
being tested are equal to zero is rejected (6; 12).

Second, the likelihood ratio index (ﬁ?) is a
measure of goodness—of-fit for the logit model
which is analogous to the R* goodness—of-fit
statistic in linear regression analysis. The
index is a measure of how well the model approxi-
mates the observed data. The statistic is
calculated as (6; 13):

log LikelihoodU

p-=1-
log Likelihood * (8

The larger the log likelihood of the unrestricted
model compared to the log likelihood of the
restricted model, the greater the explanatory
power of the independent variables. Values of p
between 0.2 and 0.4 are considered extremely
good fits (6).

Third, asymptotic t-tests are used to determine
the significance of individual coefficients. The
test statistic is calculated as the ratio of the
estimated coefficient to its asymptotic standard
error. The degrees of freedom are equal to the
number of observations in the sample minus the
number of coefficient estimates in the equation.
If the calculated t-value is greater than the
table value with the specified degrees of freedom,
then the null hypothesis that the coefficient is
equal to zero is rejected.

Fourth, the existence of two coefficients for each
variable in the case of multinomial logit analysis
means that the combined significance of the two
coefficients estimated for each variable can be
tested. The likelihood ratio statistic is again
used. The log likelihood function for the
restricted model is obtained when the function is
maximized with respect to all the variables except
the one being examined. Under the null hypothesis
the variable has no effect on the relative proba-
bilities. The likelihood ratio statistic is
asymptotically chi-square distributed with two
degrees of freedom.

Fifth, the likelihood ratio statistic is also used
to test the value of subsets of explanatory vari-
ables. The restricted model includes all vari-
ables except those under investigation. The null
hypothesis is that the subset of variables has no
effect on the probabilities and should be excluded
from the model. The degrees of freedom are equal
to the number of coefficients set equal to zero.

Finally, an additional test statistic can be used
to determine whether the multinomial logit model
specified is superior to a binomial logit model.
For this test the multiple alternatives are re-
grouped into two alternatives, then a binomial
logit model is estimated. The log likelihood
value from the binomial estimation is then adjust-
ed to account for the constraint that the coeffi-
cients for the groups included in the same alter-



native are equal for each explanatory variable
(excepting the intercepts). In the work status
example which follows, the null hypothesis was that
the choice between being retired and not working/
not retired was random. The adjusted log likeli-
hood value (L,) was calculated as follows for the
work status model (4):

LA = LB -+ nR(log nR) + an(log an) -
(nR + an)log(nR + nNW) (9)
where

LA = adjusted log likelihood value based on the
constrained three-way model,

LB = binomial log likelihood value with only
two alternatives: working and non-
working (the combined retired and not
working/not retired alternative),

np = number of individuals retired, and

nNW = number of individuals not working/not

retired.

The adjustment to the binomial log likelihood
value is necessary in order to compare the con-
strained model based on the binomial specification

to the unconstrained multinomial logit mode. The
likelihood ratio statistic is
xz = -2 (log LikelihoodA - log LikelihoodU). (10)

The log likelihood, (L,) is the value obtained
when the binomial value is adjusted. The number
of degrees of freedom are equal to the number of
coefficients set equal to zero. If the calculated
chi-square value is greater than the table value
at the eXsignificance level, the null hypothesis
that there is no difference between the binomial
and multinomial logit estimations of work status
is rejected.

EXAMPLE OF MULTINOMIAL LOGIT ANALYSIS

Multinomial logit analysis was used to examine the
relationship between selected socio-demographic
characteristics of an individual and his work
status (3). The analysis examined the probability
of an individual being retired (P_,) as opposed to
working (P.,), and the probability of an individual
C W
not working/not retired (P,__) as opposed to work-
ing. Estimated coefficien§g, asymptotic standard
errors, and tests of significance are presented in
Table 1 for four of the original twenty
variables included in the model. The coefficient
values in column one measure the influence of each
variable on the log (PR/P ), i.e., the log odds of
individuals being retired as opposed to working.
Likewise, column three contains the coefficients
which measure the impact of each variable on the
log (PNWIPW).

The relationship between the independent variables
and the probability of selecting one alternative
as opposed to another (e.g., h=R rather than h=W,
or h=NW rather than h=W) is investigated by
examining the signs of the coefficients. When
only dummy variables are included in the logit
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TABLE 1. Estimated Coefficients of Work Status
Model (n=245).
log (Pp/Py) log (Pyu/By) Chi-
Selected Square 5
Variable Coefficient A.S.E. Coefficient A.5.E.® Statistic
1 3 & S
EE%eé:?iE) =1.526% 0.453 =0.804%% 0.457 12.282%
Age (55 years and over)
Less than 35 years ~1.648%% 0.931 1.795% 0.775 23.210%
35-44 years -1.405% 0.612 0.135 0.616 3.482%
45=54 years -0.808 0.553 0.048 0.614 3.482

167.85% % 55.759 all parameters f 0
0.317

Likelihood Ratio Statistic
Likelihood Ratic Index

® Asymptotic Standard Error,
Values are for the statistic measuring the combined significance

of the two coefficients in that row. Under the null hypothesis

each statistic is asymptotically chi-square with 2 degrees of

freedom.
* Statistically significant at the 0.05 level.
*% Statistically significant at the 0,10 level.
analysis, the signs of the coefficients are inter-
preted with reference to the omitted category
which has a coefficient of zero by definition. A
positive coefficient means that an individual with
the associated characteristic would be more likely
to select the alternative than an individual in
the reference group. Unlike regression analysis,
the absolute values of the coefficients cannot be
compared in logit analysis. It is the relative

values that are compared (8).

The likelihood ratio statistic (167.85) indicates
that the explanatory variables selected for the
model were significant in explaining the relative
work status probabilities. The result of the
likelihood ratio index indicates that the work
status model approximates the observed data
extremely well with an index value of 0.317.

Both sex coefficients were negative and were
statistically significant based on the results of
the asymptotic t-tests. Also, as noted in column
five, results of the chi-square test of both sex
coefficients proved to be significant. Females
were less likely than males to be retired or not
working/not retired as opposed to working.

The impact of sex or any other variable on the
probability of belonging to a specific work status
group was also ascertained by comparing the

coefficients in columns one and three. TFor
example
log(PR/PNw) = log(PR/Pw) - 1og(PNW/Pw)

= Xi(BR - BNW) (11)

where Pp, Pyy, and Py represent the probabilities
of being retired, not working/not retired, and
working respectively. Thus the estimated coeffi-
cients can be subtracted to determine the effect
of a variable on the log odds of being retired as
opposed to not working/not retired. A comparison
of coefficients indicated that females were less
likely than males to be retired as opposed to not
working/not retired.

Based on the results of the asymptotic t-tests,
the relationship between age and the relative work
status probabilities indicates that individuals



in the two younger age groups (less than 35 and
35~-44) were significantly less likely to be
retired as opposed to working than individuals
aged 55 and over. The difference between the
coefficients in columns one and three also reveals
that patients in the youngest age group (less than
35) were less likely to be retired as opposed to
not working/not retired than those in the oldest
age group (55 and over). The contribution of the
set of variables representing age was investi-
gated using the likelihood ratio statistic. The
resulting chi-square value of 28.1 with six
degrees of freedom was significant at the 0.05
level. Although some of the individual age
coefficients were not significant as shown in
Table 1, the combined effect of age was signifi-
cantly related to the relative work status
probabilities.

To determine whether the retired and not working/
not retired groups could be combined in a non-
working alternative one additional test was under-
taken. This involved re-estimating the model with
the constraint that the coefficients in columns one
and three (Table 1) were equal to each other for
each explanatory variable (excepting the inter-
cepts). A binomial logit model was estimated with
only two alternatives, working and non-working.
The binomial value was adjusted to account for the
three-way constraint in order to compare the log
likelihood values of the binomial and multinomial
logit estimations. The resulting chi-square value
was 57.89 with 20 degrees of freedom. Thus the
null hypothesis that the ratio (P,/P_ ) was a
constant and that the explanatory variables only
affect the probability of working was rejected at
the 0.01 significance level. Therefore, the
multinomial model is superior to a binomial model
in explaining work status.

A final procedure to evaluate the results of the
logit estimation is to calculate the work status
probabilities at different levels of the explana-
tory variables and to note the resulting variations
in the probability values. First, estimated
coefficients are multiplied by the values repre-
senting the characteristics of some 'representative
individual'. Next the values of selected variables
are altered to determine the change in the proba-
bilities. For this example the 'representative
individual' was assumed to be a male aged 35-44.
The predicted probability that the 'representative
individual' is currently working is 0.275. He is
most likely to be not working/not retired (0.490)
and is least likely to be retired (0.235).

Compared to males with the same representative
characteristics, females are nearly twice as

likely to work. In addition, females are less
likely to be retired (0.094 compared to 0.235).
Individuals aged 34 or less have a work probability
of 0.091 compared to the representative individual.
As age increases from 35-44 years to 55 years of
age or over, the probability of being retired
increases from 0.235 to 0.577.

In conclusion, multinomial logit analysis is a
valuable technique for analyzing factors influenc-
ing the probability of a given event or choice.
This technique can be used when the dependent
variable represents more than two discrete alter-
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natives which are unordered. Logit analysis
avoids problems associated with the use of
ordinary least squares (OLS) analysis when
probability relationships are estimated. These
problems include the heteroskedastic nature of
the error term which will lead to inefficient
parameter estimates, and an OLS regression line
that is not necessarily confined to the zero to
one interval of the probabilities. In additiom,
since the dependent variable in a QR model has a
restricted range, the OLS assumption of a
normally distributed error is violated.
usual tests of significance do not apply.

Thus, the
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PROBIT AND TOBIT ANALYSIS IN CONSUMER RESEARCH

Jean Kinsey, University of Minnesota1

ABSTRACT
Probit analysis is a statistically tractable re-
gression technique when the dependent variable is
an all or nothing choice. Tobit analysis is an
appropriate regression technique when the data on
the dependent variable are continuous but truncated.
This paper outlines each of these models and
reviews consumer research questions where each is
appropriate.

Research questions about consumer behavior or
about the effects of consumer policy often involve
an explanation of discrete choices or the predic-
tion of a probability. When the possible choices
to be explained have only a few discrete alterna-
tives, the data is said to have a discontinuous,
qualitative, or limited dependent variable. For
example, one may want to explain the probability
of a consumer filing a complaint or goingbankrupt
or returning to college. In a given time period
people either do these things or they do not. In
the case of going back to college there may exist
a choice of going to three or four different types
of colleges but going to one generally precludes
going to another.

Probit and logit analysis are statistically trac-—
table regression techniques designed to estimate
the probability of a particular choice given obser-
vable characteristics of the alternatives and
attributes of the decision makers. The basic
probit technique was discussed as early as 1860 by
psychophysicists and was used by biologists
throughout the early part of the century to esti-
mate the probability that various life forms would
respond to different levels of stimuli [8, pp. 39-41].
Modern statistical techniques for estimating probit
began in the early 1930's with two biologists,

J. H. Gaddum and C, I. Bliss [8, p. 41]. Econo-
mists and other social scientists adopted the pro-
bit method in the 1950's; by now it is considered
a standard technique. Whether one chooses probit
or logit depends somewhat on the assumed distribu-
tion and independence of the error terms in the
regression equations, but the selection is really
quite arbitrary. I suggest that probit is techni-
cally simpler, often less expensive to compute, and
yields somewhat more useful output than logit.2

Research questions involving data from households
often involves explaining first the probability of

lAssociate Professor, Department of Agricultural
and Applied Economics. The author wishes to thank
Kinley Larnz of the Department of Applied Statis-
tics, and Lung-Fei Lee of the Department of
Economics at the University of Minnesota for their
helpful comments. They bear no responsibility for
existing ambiguities.

2Amemiya [3] presents a thorough discussion com-
paring probit, logit, and discriminate analysis.
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a choice and, secondly, the level of participation
once the choice is made. Classic examples of this
type of research question are: (a) What is the
probability of being in the labor force and if in
the labor force, for how many hours, at what wage?
(b) What is the probability a consumer will pur-
chase a particular product and if so, how much, at
what price? (c¢) What is the probability a consum-
er will participate in government backed programs
such as food stamps or individual retirement
accounts and if so, for how long and at what level
of expenditure? These types of questions require
estimating the probability of a discrete choice as
well as estimating the value of choices measured
along a continuum. A two stage estimation process
for simultaneous equations involving probit and
ordinary least squares (OLS) has been developed to
deal with some of these types of questions [15,
16 11, 2, 128, 290,

Tobit analysis, originally developed by J. Tobin
[37], utilizes maximum likelihood estimation on a
single equation when a set of continuous observa-
tions on a dependent variable is truncated., Tobit
produces both the probability of participating in
a market or a program and the expected level of
the participation. Tobit is not a substitute for
probit or logit. It is designed for continuous
data on the dependent variable which are not
available for some portion of the sample popula-
tion.

In this paper some of the statistical properties
of probit are defined and related to the better
known properties of OLS. The method using probit
as the first of a two stage estimation technique
combined with OLS, is compared with the tobit
method, Specific consumer research questions
which have utilized probit and tobit will be iden-
tified along with suggestions as to how these
techniques might be applied to consumer research
questions.

PROBIT

When selecting any analytic model there are two
bodies of theory which need to be considered.
First, the mathematical or statistical theory pro-
ducing the method must be compatible with the
empirical question and the data available., Second,
the economic (or other disciplinary) theory de-
fining the problem should be compatible with the
analytic method. With regard to probit, the sta-
tistical theory involves the basic principles of
regression analysis, namely fitting the slope and
intercept of a regression line with maximum likeli-
hood estimation. Probit ensures consistent and
efficient estimates of the intercept and slope
parameters when the probit model is appropriate.
Probit is generally appropriate when data on the
dependent variable is measured by an all or nothing
response and reveals the percentage of persons who
respond at different levels of stimuli. Probit



estimates the probability of a response to stimuli
where the stimuli are the values of the explana-
tory variables,

In a simple regression model with one explanatory
variable, we have

Y

o+ BX + e (L
In a discrete choice model Y is not directly obser-
vable but observations on the dependent variable
are coded 1 if a response occurs and 0 otherwise.3
For simplicity of notation, Y = 1 will henceforth
be interpreted as observing a positive response on
the dependent variable. Observations on X are
continuous or discrete and € is the error term,

0. and B are the intercept and slope parameters to
be estimated,

FIGURE 1. Probit

Probnl

%

4100

Assuming the frequency of responses are normally
distributed, plotting X against the observed per-
centage of positive responses produces a sigmoid
(S) curve as shown in Figure 1. The probit scale
is a simple transformation of the percentagescale
such that the relationship between X and the probit
scale is a straight line (L). The estimated value
of the dependent variable in equation 1 (Y) is then
converted from the probit value to the probability
of a positive response for any given level of X by
assuming € is normally distributed about Y,

Prob (Y = 1) = Prob (g > =BX) (2a)
EtE* 3. 1
P=/Sg E“ exp {- 5 e2}de (2b)

where P is the probabiligy of a positive response;
X-u/o = Y, and € (Y - Y). The parameters of the
normal distribution, the mean Y and the standard
deviation ¢, are related to the parameters of the
regression equation 1 as follows: U = -a/B and

0 = 1/B. Substituting into equation 1 yields

3Y could have values of 1, 2, 3, 4, if four dis-
crete choices were available. TFor a discussion of
multi-response models, see [3].
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X-u "
o]

b

= € (3)
The probability of a positive response at the mean
value of X (M) is 50 percent or a value of 5 on
the probit scale (point a, Figure 1). Tor any
given value of X, say X*, the probability of a
positive response will be measured as the area
under the normal distribution curve that lies above
5 on the probit scale, with the mean of the normal
distribution at the estimated value of Y, i.e,

(Y = X-p/o). 1In terms of Figure 1, the probability
is measured by all of the area under the bell-
shaped curve that is above 50 percent; the part
that is not shaded. This transformation of the
estimated value of Y on the probit scale to a
probability is a fundamental calculation in probit
analysis, It assures that probabilities greater
than one or less than zero will not be estimated;
a problem that exists when applying OLS to an equa-
tion with a discrete dependent variable, The
maximum likelihood probit also accounts for the
frequency nature of the data which gives rise to
heteroscedasticity (nonconstant variance of €) when
using OLS.

The level of stimulus which elicits a positive
response is commonly referred to as the threshold
index level (I*). Respondents are observed to make
positive choices (Y = 1) when the value of the
index is above L%,

e R R )
where X is the single explanatory variable. Most

social and economic research involves several ex-
planatory variables. In that case I* is the linear
combination of the observed variables.
I* =g + B.X, + B.X, + +8

=%t Byl + BpXy F ees F By (5)
The index is exactly like a multivariate regression
equation without an error term and can be treated
as such in that individual variables canbe squared,
expressed in logs or interacted without affecting

the basic probit calculation. In the multivariate
case, equation 2b becomes

1
21

p

%
fI exp f% e?)de.

=00

(6)

I* is assumed to be normally distributed among the
sample as a result of factors not included in the
explanatory variables. Different persons may
respond positively at different levels of the index,
The parameters of I* are estimated by maximum
likelihood methods where the likelihood function is
the product of the probability Y = 1 and the prob-
ability Y # 1 at a given index level. The joint
probability forms the likelihood function, the log
of which is maximized with respect to unknown para—
meters.

T-n =0 T =
L= 1 (Pt)y T (l—Pt)y (7)
t=1 t=n+1

where T is the number of participants in the sample,
n is the number for which y=0. A description of
the estimating technique and hypothesis tests can



be found in [8, 29, 37] and any number of manuals
for probit computer programs. Briefly note, how-
ever, that the standard "t" tests for individual
parameter significance apply and the "Adjusted
Likelihood Ratio" test is analogous to the R“ test
of OLS for measuring goodness of fit. The mar-—
ginal change in the probability given a change in
value of X, is measured by B, [1/V2T exp -
(1#%)2/2] which involves calculating I* at the mean
value of each X,, calculating the number in brac-
kets and multiplying by B . The estimated coef-
ficient (Bp) is the margigal change in the index,
not the marginal change in the probability.

Having examined in some detail the statistical
principles underlying the probit estimate, we will
next look briefly at its compatibility with eco-
nomic theory of consumer behavior.

Utility Theory

Consumers behave so as to maximize their utility
subject to a budget constraint, Utility is as-
sumed to increase with the increased acquisition
of normal goods and services and/or desirable
characteristics of those goods and services.
Designating the desirable characteristics of good A
by z;, the utility that the tth person receives

from good A is U% = u%(zl,...,zn). Converting
this into regression notation we have
A

= bz + e, (9a)

n
=a + L z.B +e (9b)

i=1

Y = (9¢)

o + 2 + €
t Bt t

UA is not directly observable but whether consumer
t is satisfied with purchase A can be estimated.
One can ask consumers if they are satisfied. One
can observe if they purchase good A with charac-
teristics z; more than once. If characteristics
z; are gsufficiently satisfactory, the threshold
level of the index (I*) will be reached and a posi=-
tive response or choice will be made, i.e., Yt= 1.

The probability of a positive and negative response
is written as

(10a)

A
>
Prob (Y, 1|z) = prob (u (z,) > &)

I
]

Prob (Y, 0|z) = prob (uﬁ(zi) < e) (10b)

The average response due to factors not included
in the explanatory variables are represented by €.
Since £ is assumed to be randomly and normally dis-
tributed, the second part of the (10a) could be
read as the probability that the threshold level
of utility (ué(zi) = I*) exceeds the average or ex—
pected level of utility. Determining the prob-
AALR = 1 - [log likelihood at convergence/log
likelihood at comstant]. Log likelihood at conver-
gence is part of the probit results. Log likeli-
hood at constant = N log (N/T) + (T-N) log (T-N/T)
where N is the number of respondents for whom Y=1,
T is the total sample, log is the natural log.
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ability of consumers choosing between two or more
products or activities is also theoretically trac-
table in the probit context. Hausman and Wise
[12] provide a model for these cases.

Probit vs. Tobit

Probit is often used as the first of a two-stage
estimation procedure with OLS being used in the
second stage. This procedure can be applied to a
wide range of problems where there is an unobserved
(dicotomous) dependent variable that helps to ex-
plain the behavior of another dependent variable
which is continuous but incomplete., For example,
one may observe values for wage rates on a con-
tinuum, but only for persons currently in the
labor force. Explaining wage rates involves a set
of simultaneous equations with the continuous de-
pendent variable explained in part by an unobserved
endogenous variable which equals 1 if the persom
participates in the market and 0 otherwise. The
probability of participating in the market may or
may not be determined by the same set of exogenous
variables as the level of participation, but in
the simultaneous model that follows the simpli-
fying assumption that Xl and X2 are the same is
made.

(16a)

vy = ByXy ¥y, -y

yg = Bzx2 = Yy (16b)
For the example of estimating wage rates, y] =wage
rate, y5 is the estimated probability of being in
the labor force, yp = 1 if y§ is greater than the
threshold level of the probit index (I*) and 0
otherwise. The error terms, M and Hy, are not

independent in this case.

For this type of model, probit is used to estimate
(16b) over the entire sample which includes both
participants and nonparticipants in the labor mar-
ket. The consistent estimate of By is used to
calculate an inverse probability ratio known as the
"inverse mills ratio" which is substituted into
(16a) for explanatory variable yj. Consistent
estimates of (16a) can then be obtained by OLS
[15; 16; 29, pp. 117-138]. If the error terms,

By and Yy, are independent (l6a) can be estimated
by OLS straight away, treating y, as a dummy vari-
able or by tobit where applicable. However,
testing for that independence requires testing the
hypothesis that =0 using a standard "t" test of
significance. The entire two-stage procedure must
be done in order to test the independence of pj
and pp; there is no good intuitive way to deter-
mine the independence a priori.

Many consumer research questions give rise to ana-
lytic models similar to equations l6a,b. Inorder
to distinguish those for which two-stage probit is
appropriate from those for which tobit might be
appropriate, one needs to examine why the observa-
tions on y; are incomplete. Observations on yj
are incomplete if one has a censored sample or a
truncated sample, Censored samples arise when
some portion of the sample being studied does

not participate in the activity generating the data
for the continuous dependent variable, Conse-



quently, observations on ¥1 equal zero for all the
nonparticipants. In order to explain yq consis-
tently for the population, one needs to account
for the probability that y1 will equal zero. That
probability can be estimated by equation 16b when
observations on the exogenous variables (X) exist
over the entire sample (participants and nonparti-
cipants). 1In this case a censored sample exists.

Censored samples may or may not involve a selec—
tion bias. If they do, it means that the non—
participants have selected not to participate for
reasons we cannot observe but which differ
systematically from those who do participate. If
the unobserved characteristics of these two groups
are not randomly and homogeneously distributed
across the full sample, Ky will be correlated with
H2 in equations 16a,b, one indicator of the
appropriateness of a two-stage model., Systematic
differences in unobserved characteristics may
exist when participants and nonparticipants have
different tastes and preferences, reap different
benefits from participation, or systematically
face different sets of market prices.

A single equation tobit model is appropriate when
the data on yj is continuous but truncated at some
constant, often at 0, Data on a dependent vari-
able which are truncated at 0 may arise out of
either a censored or a truncated sample, With a
truncated sample, no observations at all are
available on the nonparticipants. Equation 16b,
cannot, therefore, be estimated and a single equa-
tion model remains which can be estimated by tobit.

Tobit is also appropriate when a censored sample
yields a truncated dependent variable., Whether to
use two-stage probit or tobit analysis with a cen-—
sored sample is a somewhat tricky decision. Hope-
fully, the following examples will shed some light
on inevitable ambiguities. With a censored sample
of adult women one may want to study wage rates

or hours in the labor force. Wages are not
observed for non-working women but those women
still possess a wage rate; it is simply unknown.
Zero is not the wage rate (value of time) for
women not in the labor force. Therefore, wage
data is not truncated at 0; participation prob-
abilities must be estimated by a separate equation,
If one wanted to study hours of labor force parti-
cipation one could use tobit since zero hours is
the observed number of hours worked by those not
in the labor force, Data on hours is truncated at
zero and the probability of participation as well
as the level of participation can be estimated by
a single equation with tobit.

Another example is studying the consumption of,
say, beef where data is collected from households
over a limited time period. Some households will
not report eating beef during the survey period;
0 is the observed quantity of beef eaten by some

>Madalla [29, pp. 257-266] identifies these models
as switching regression models that can be estima-
ted by two-stage probit methods.

6This assumes there are no fixed costs of entering
the labor market or minimum number of hours greater
than zero required for entry.
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proportion of households. The data on beef quan-
tities is truncated at 0 even if the sample is of
the censored type. One might argue this example
is more like wages than hours if everyone eats
beef sometime and we simply didn't observe a quan-
tity during the sampling period. On the other
hand, if one assumes that the costs of entering
the beef market are very low and that the prob-
ability of being in the beef market is randomly
distributed over time, Uy = Uy in (16a) and (16b)
and the system collapses into a single equation
with a truncated dependent variable, For any
given study, one needs to carefully examine the
nature of the sample, the data and consumer's
decision processes in order to define the appro-
priate empirical model.

Two-stage estimation involving probit and OLS was
used by Lewis [28] and by Gronau [1l] to analyze
wages offered. Douthitt [7] used this technique
to study the need for better pre-retirement pen-
sion information for married women. Other
situations which may call for a simultaneous model
are comparing wages of those who migrated with
wages of those who did not, wages of those who are
specially trained with those who are not, wages
for those who are disabled and those who are not.
The effect of differences in taste, or health, or
location or timing, that are not distributed ran-
domly across the whole sample will yield biased
regression estimates when the probability of par-
ticipation is not accounted for. Selectivity bias
may exist when studying occupation, education,
home ownership, government program benefits, or
consumer redress. Probit provides a simple proce-
dure for including consistent estimates of prob-
ability into OLS analysis.

TOBIT

The general tobit model looks very much like equa-
tion 1,

= y!
Yi XiB + g 7
where B includes a constant, i=1,..,.,N observa-
tions, Data on Y; is observed on a continuum
only if it is above (or below) a constant. The
constant is often designated as 0, but the limiting
{constant) value can be any number and it can be
either an upper or lower bound [35].

Y, = Y& if Y¥ > C for a lower bound.,
i 3 i

Yi = C otherwise

If

C=0, the probability that Yi=0 is the prob-
ability that Y¥ < 0. The tobit model estimates
the expected value of Y; as a function of a set of
explanatory variables (X) weighted by the prob-
ability that Y; > 0.

The expected value of Y; equals zero if the esti-
mated value of Xif (X;f = I) falls belowa critical
threshold level of the index I*, just as in probit.
The expected value of Y; equals the difference
between the estimated index (I) and the threshold
level (I%*) when I > I*,



E(Yi) =0, 1f T < I* (18a)

i

E(¥,) = I - I*2>0, if I > I* (18b)

The expected value of Y, given observations on ex-—
planatory variables X; is computed by maximum log
likelihood iteration assuming Y; and, therefore,
€4 are normally distributed, albeit a truncated
normal distribution. The probability that Y ;>0
given observations on Xj is

Prob {¥, > 0|X}B} = F(X'B/0) = F(2) (19)

where F(Z) is the cumulative normal distribution
function defined by equation 6. It equals the
area under the normal curve between —® and the
constant (0) with the mean of the distribution
falling at the estimated value of Y;. In figure2
it is the shaded area under the normal curve.

FIGURE 2. Tobit

E(Y)

o, /B

E(Y)= Expected value locus
(Tobit)

E(V)=x'8
(OLS)

X8

The expected value of Yi for those who participate
in the market is

It

py v PN
E(Y;) E(Yill_g I* or g; > -XiB) (20a)

xié + 0 £(2)/F(2)

where X' is the index, 0 is the standard errorof
the regression equation, £(Z) is the unit normal
density function, the derivative of F(Z).

The expected value of Y; over the entire sampleis
calculated as the expected value of Y; for all ob-
servations above the limit wvalue, (E(Yi)), times
the probability that Y; > O designated as (F(Z)).

E(Yi) = E(Yi)-F(Z) = F(Z)XiB + Of(Z) (20b)

7Details of the tobit estimators can be found in
[4, 23, 29, 33] and a number of manuals for tobit
computer programs.
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always truncated at zero.

The tobit estimate of E(Yi)canbeseenonfigurez
to curve down towards the limiting value of zero
whereas the straight OLS line cuts the horizontal
axis yielding estimates of Y; that are less than
zero. The expected value of Y4 is adjusted by the
shaded area under the normal curve to account for
the probability of participation. E(Yy) is as-
sumed to be normally distributed about a mean
equalling the limiting value and variance G2,
With a limiting value of zero, E(Yj) "V N(O,GZ).8

sample OLS estimates of B are
being represented by o £(Z)/F(Z)
in equation 20a. This bias decreases with in-
creases with the variance of Yj [29, p. 168].
Tobit adjusts B by the estimated bias leading to
consistent estimates of E(Yi).

With a truncated
biased, the bias

One advantage of tobit estimates is that the re-
sults can be readily decomposed to analyze the
change in E(Yj) given a change in the value of Xi,
[8E(Y4i)/9X4]. The changes can be disaggregated to
determine: (1) the change in Y; due to a change
in X; for those observations above the limit
weighted by the probability of Y{>0, and (2) the
change in the probability of Y;>0 weighted by
E(Y4).

dE(Y,) 3E(Y.)
15 i > OF(2)
%, - F(Z) -§§;- + E(Y,) =, (21)

This decomposition has some very useful interpre-
tations. For example, if Xy were income and Yj
were the quantity of some good consumed, say beef,
the left-hand side of (21) gives the marginal pro-
pensity to consume beef., Multiplying (21) by
Xi/E(Y;) converts each term into an elasticity
measure, where the left-hand side measures the
total income elasticity for beef; that is, the
percentage change in the quantity of beef given a
1 percent change in income. The first term on the
right-hand side will give the income elasticity
for beef among those who are observed currently
eating beef and the second term will give the
elasticity of the probability of consuming beef
with changes in income. The latter is often re-
ferred to as the entry/exit elasticity.

Tobit provides a statistically sound and theoreti-
cal tractable method of analyzing a wide range of
problems in economics and in policy analysis. In
consumer related research, tobit has been used to
analyze the determinants of credit card accounts
[23, 32] to explain shopping time [1] and invest-
ment in energy saving durable goods [20]. It can
be argued that it is more appropriate than OLS for
all demand analysis since consumption is virtually
It has been used to

8The standard tobit model assumes a univariate nor—
mal distribution; the normal distribution of (I-T%)
or of €{ is the same for observations where Y=0 and
Y>0. Heckman [17], Heckman and Macurdy [18], and
Amemiya [2] present modified tobit models that
allow for a multivariate normal density function
that can be estimated by a single likelihood func-
tion.

9These calculations are detailed in [24, 33, 34].



study the consumption of food away from home [25],
the consumption of dairy products [5, 36], the
consumption of beef [19], and food produced by
home gardeners [22]. Other types of research
questions yielding truncated models include
studying food stamps, consumer loans, bankruptecy
or the effect of usury laws when one has dataonly
on those who participated in the activity.

Probit analysis, on the other hand, has appeared
in recent issues of the Journal of Consumer
Affairs, the Journal of Consumer Research, andin
prior Proceedings of ACCI conferences analyzing
the probability of: women obtaining credit before
and after the passage of anti-discrimination laws
[39], knowing the legal maximum interest rates on
open—end credit [26]; satisfaction with housing
[27]; acceptance of mortgage loan applications
[21]; insulating homes [9]; using the installment
payment option to repay credit card loans [13];
and selecting an innovative (electric) vehicle

- versus a conventional vehicle [38].

Research that involves consumer economic theory,
consumer behavior or consumer policy is very
likely to confront data which calls for a quali-
tative response model in one form or another. The
logit, probit, two-stage probit, and tobit models
allow one to go beyond simple classification
techniques and to be able to explain the deter-
minants of the classification and to predict how
future changes in explanatory variables will af-
fect the phenomena being studied. In an excellent
survey article in the Journal of Economic
Literature, Amemiya wrote, "I believe that quali-
tative response models are so important in
economics that every applied researcher should
acquire at least a cursory knowledge of the facts"
[3, p. 1484]. This paper has presented, in avery
cursory fashion, some facts about probit and tobit
analysis. I endorse Amemiya's statement and offer
a modification. I believe that qualitative re-
sponse models are so important in consumer related
research that all applied consumer researchers
should acquaint themselves with the facts and the
conditions under which these models will be useful.
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PREPARING STUDENTS FOR CONSUMER ACTTION

Robert J. McEwen, S.J., Boston Collegel

ABSTRACT

This paper discusses methods and problems of in-
troducing students at the undergraduate level to
the practicalities of consumer action.

Let me introduce this subject by a quote from an
article in the book that Ron Stampfl has out there
on sale [1]. Curran Shields, its author, was omne
of the founding members in the Conference of Con-
sumer Organizations on whose board both Janet and
I served. Curran was one of the founding fathers
of the Conference of Consumer Organizations. His
article discusses college training in the field of
consumer affairs. T recommend this to you if you
are going into the field in either capacity,
either in business corporations or teaching, be-
cause he has an excellent insight into what is
required for the training of people to get into
the business field of consumer affairs. He has
some very penetrating observations on the univer-
sity and college approach to consumer education
and consumer affairs.

I'1l read you just one paragraph that struck me as
very insightful. He said:

We find among college professors and adminis-
trators little desire to train students in
methods of consumer activity in the market
place generally, and particularly, in consumer
complaint handling. The conventional igno-
rance is that such training belongs in the
trade school, not on a college campus. At the
same time, we find an inability to train stu-
dents in the varied subject-matter fields
related to consumer activity. We cannot do
the latter; we do not want to do the former
[1, p. 149].

So there is a real problem of consumer affairs and
consumer professional education in the universi-
ties; and that's why the placement in universities
of consumer departments and consumer programs is
such a difficult problem to solve. You can't
really get the students exposed to the variety and
the range of subject matter competencies that they
really need. So, at the undergraduate level, I'll
describe to you how I structured our programs.

The way to get people involved in consumer action
is to get them involved when they're students; and
to get them involved when they're students, you
get them in the classes. You have to have enough
of a variety of subject matters to get them.

1Professor of Economics

162

MY CONSUMER COURSE SEQUENCE

I have structured the consumer program that T run
myself at the undergraduate level in four se-
quences: one semester, the history of the consum—
er movement and the rationale of the consumer
movement, consumer problems in general. Then,
consumer legislation, concentrating on specific
types of legislative activity in the consumer
field. Then, a semester in consumer information
and education; and, finally, a semester in the
government activity in the consumer field.

In addition to that, I have a small seminar, small
being twenty-five as opposed to the other class
which runs from sixty to a hundred. This seminar,
this semester, is in consumer dispute resolution,
consumer complaint handling. I think I've hit
upon something which is worth repeating; I'm going
to do it again next semester in the seminar in
consumer dispute resolution and complaint hand-
ling. You should note that complaint handling is
probably one of the best ways that you people will
get entrance into a corporation. So I've struc-—
tured these courses to maximize consumer involve-
ment in educational experiences directly affecting
either government or business in the market place.

There are two distinctions in this discussion that
we ought to keep in mind. By direct action, I

mean things like going out and picketing the Better
Business Bureau Lunch, or picketing a government
agency, or directly taking a survey on the super-—
market's observance of unit pricing laws, or item
pricing laws-~that's the kind of thing I mean by
direct action. The other action-oriented approach
can be called training for and preparation for
action.

I've had to, over the years, make an adaptation

to the changing character of the student popula-
tion. You can detect waves and violent changes

in the characteristics of the student bodies.

About two or three years ago, I was experiencing a
very passive type of student body in very bold con-
trast to the '70-71 period, when they hardly needed
any encouragement-—they almost need restraining.,

So that things I recommended and did with classes
those years were different from things I do with
classes now, A couple of years ago, there was a
diffidence, you almost had to push students out of
it; today you can see the difference in everyone of
these courses,

PROJECTS

I require an individual project to be submitted by
each student and I'll give you a hint of what they
are so if you ever get a chance you might imitate
them. In the consumer information course, I tell
the students that the project has to be a search
for sources of information needed by a consumer to



do anything to him.

In other cases I had students in the complaint
field working on the performance of the Small
Claims Courts. I've assigned each one of them to
the Small Claims Court, and they went and sat in
on for several days and observed the sequence of
cases and how they were handled and wrote an
evaluation of that particular court. I used to,

T don't know whether you can imitate this in any
of your endeavors, but about ten or twelve years
ago, I used to encourage them to work in teams if
they wanted to, two or three together, on a pro-
ject that was too big for one individual. In
those years, they really put their minds to it and
they'd come up with summary results and I'd get a
press release written on the findings of the team.
I dreamed up the idea that I'd call it "Students
Organized For Consumer Action," and, therefore,
the report would be a soccer (SCCA) team report.
You have to have a Boston accent to appreciate
this. We used to release these every few months.
Many of these were extremely interesting and many
were picked up by local radio and TV stations and,
naturally enough, that type of involvement was
liked and appreciated by the students who were in-
volved.

Then, I have a technique of requiring them to
write a letter to some sort ot puplication, and
get it published., Now I admit that that may have
been undue pressure, but it had a good effect.
Otherwise, if you just say write a letter, they
could write a letter and that would be the end of
it. But if I put the requirement in that they
have to do it well enough and fast enough to get
it published, then there is great pressure. But
at any rate, it accomplished something--you ought
to see the jubilation when they do get it pub-
lished.

Another technique is used in the Complaint semi-
nar. You have to report and analyze a complaint
handling mechanism, either a department store,
government agency, or what. Two students came up
and told me, which I had to let them do, they
wanted to evalulate the complaint handling mech-
anism of our own college against which they had
gripes. I told them, "Sure, go ahead." They all
had the project of writing an evaluation of a com-
plaint handling mechanism, and in the process of
doing that, I told them that I wanted them to
file, register, and pursue to the end an individ-
ual consumer complaint. It didn't have to be in
the same field as their project, but it did have
to be an individual consumer complaint. I got a
big kick out of one of the first girls who re-
ported on her performance, She said, 'Well,
before I took this class, this had happened to me.
I put a card in a bank machine, and I was with-
drawing, or asked to withdraw $20, and T only got
310. Nobody would do anything for me. And I just
said, "Well, I lost $10." When I took this class
and I had to do a complaint, I decided to write a
letter. So she wrote a letter to the president of
the bank, and she was very happy to find out that
he sent her back her $10. So each one of them has
to write a report, and report to the rest of us,
on an individual complaint that they file and pur-
sue as far as they can go. You'd be surprised to

know that out of the 25 students in that seminar,
when I asked, "How many of you have ever filed a
complaint?" only 3 out of 25 had ever, before we
started, had ever filed or pursued a complaint.

Then, another technique that I've used extensively
is internships. 1I've had students intern in the
mayor's consumer office in the summer, or for a
semester, and act as a complaint handler and I've
made them keep a diary every day of what happened,
what they did. That kind of experience is very
valuable. 1I've had several of them regularly work
in the complaint handling division of the Attorney
General's office in the State House. This semes-
ter, I've got one of them working with a motor
company, in the regional office, working in the
complaint handling section of the regional office.
I've had them work in other cities in the consumer
office. I've had them work in the TV studios. In
general, the initiative has to come from the stu-
dent himself/herself or from a business, some con-
tractor, that I happen to run into who says, ''Have
you got an intern?" That's the way it works--
there is no formal program. Curran Shields, whom
i mentioned earlier, and Bill Johnston, who now is
running it, had a very structured and elaborate
program of placing graduate students in intern-
ships all over the country in both government and
business. That used to be run out of Arizona, and
now it's run out of Oklahoma.

Current Projects

Whenever I could, I would encourage them to do
projects that had great current relevance. TFor
instance, the subject of delayed availability of
funds at banks--when you put in a check and you
have to wait a week, two weeks, three weeks before
they let you use the money from the check--is hot
right now. So I had four different students do
surveys of banks and institutions on that particu-
lar subject and then, with their permission, I
incorporated the results of their surveys in a
testimony before the Senate Banking Committee

and told them it was being done. Then, CBS News
came up and filmed them going in and out of banks.
They were on 15 second appearances on one of the
CBS news shows, only because it was something that
was hot in the public interest at the moment. But
I do encourage them to take surveys and interviews
with the results later used either by them or by
me in legislative hearings or other kinds of tes-
timony.

In one case I had two girls, who came from very
wealthy New York families, who were to appraise
how many banks had a consumer on their board of
directors. They were enterprising young ladies
and they went down to see the president or vice-
president and had him £ill out this questionmnaire.
The questionnaire went something like this: Do you
have a consumer on your board of directors. Have
you considered it? If it wasn't adopted, why not?
What would be required for you to have a consumer
on the board of directors? Five different ques-
tions. One of my friends who was in a bank told
me they got the run-around, they got the royal
run-around from the bank. Nobody would talk to
them, on the record or any other way. They were
told to leave the questiomaire we'll get back to



make a rational, sensible choice and then an evalu-
ation of the quantity and quality of the material
in each one of the sources that they search out.
So, the project is the answer to a question, "Is
there available to the average consumer, not to the
specialist, enough information of high enough qual-
ity to make a sensible choice?" That's the project
and each has to pick one himself, or herself, and
actually conduct the search and report upon it;

and as part of the reporting upon it, I require
each one to get up in front of the class and tell
the rest of us what they did. Even that require-
ment is interesting in how it differs from year to
year. This year in particular, I've been relative-
ly pleased and amazed by how they took to it; mno
diffidence, no problem. I've had some problems in
the past when some boys and girls would come and
say, "I just can't talk in front of a group. Lit-
erally, once or twice a year that might happen. I
try to talk them out of it; sometimes I do, some-
times I don't. But I very seldom yield on that
subject. T say, "Well, you're never going to learn
unless you do it; so go ahead." But this year,
they have done extremely well on these presenta-
tions, so I'm very happy with the current group.

So that's the project for information,

The project for legislation is to have them go and
trace the history, development and consequences of
a piece of legislation. That involves going to
the City Council, the State House, or the Congress,
if it's a Congressional piece, and finding out
where those laws came from, attending hearings if
it's a current piece or continuing piece, and at-
tempting to appraise it if it's already passed,
attempting to appraise the effect of it. In the
government sector, I tell them to evaluate the con-
sumer performance of a government agency, Govern-—
ment Protection Agency, the Food and Drug Adminis-
tration, a governor's office of consumer affairs,
or a mayor's consumer council, or a city consumer
office, something like that. They have to evalu~
ate the performance of this government agency as a
consumer protector, take its charter, what it was
charged with doing, and see whether it does it or
not. As you can imagine those are projects pretty
close to direct action. PIRE groups, for instance,
are always doing evaluations of government agencies
in the consumer field.

In the general course in the history of the con-
sumer movement and consumer problems, they're en-
couraged to pick any one of the consumer issues
that they like and develop it. In that course, I
tell them to pick an issue and ask the question,
"What was the condition of that seller or industry
or field before the consumer revolution came on the
scene?"' And then consider what did the consumer
revolution criticize about that industry and how
far did it succeed. 1In other words, how far did it
change the industry in the practices. It's a riot
because the students always write the companies or
agencies involved and one of the questions they ask
is "How did your industry change as a result of

the Consumer Movement?" It's a riot to hear girls
telling a story of how they had written to consumer
affairs officers or presidents or vice-presidents
of various corporations and they had said, "Will
you tell us your appraisal of how your company or
industry has changed as a result of the consumer
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movement'"? They got answers back: '"What consumer
movement?" And the next answer would be, "Not at
all." Then it dawned on me that various things
were coming out of this question. One was the ex-—
tent to which these people even knew there was a
consumer movement., The second was that they would
never admit, if it had changed, that it had changed
as a result of the consumer movement. Several an-
swered, and said, "Well, we've changed, but not as
a result of the consumer movement.'" So, you get
very interesting sidelights on this thing.

Another interesting sidelight, and distressing in a
way, is what happens when the students write to
corporations. I instruct them to write very care-
ful letters to corporations and to address them to
specific consumer affair officers, if there is one,
or to a vice-president. I warn themnotto write a
letter and say, "I'm writing a paper on the nuclear
power industry. Tell me all you know about it."
That kind of letter will go in the waste basket.

On the other hand, some of the girls have been

very smart about things like cosmetics and they
pick something out of the advertising and they
write a specific letter to the company and say, "I
know that you say this. What proof do you have?"
It's that specific kind of inquiry that will get

an answer. So, I try to steer them away from these
broad generalizations that anyone getting says,

"He wants me to do all his work for him. He wants
me to write his paper for him." You won't get any
answers from them, But I am convinced, even now,
they're writing to companies and not even getting
an answer, I've told several of the corporation
people here that I'm distressed at this. You can
imagine what a bad impression that's going to make
on the student 1f they say, "I wrote to this cor-
poration and asked how their diet cola compared to
the other alleged diet drink the other company
made, and they didn't even answer my letter." So,
those are the types of projects I get them into.
Many times, the action type projects, the ones like
checking on products in a supermarket (how many
they can find without any unit price stickers on
the shelf and what percentage of products in the
market don't have the individual item price on
them) are more direct; some of the others are
library. You can have bath types.

Other Actions

Now, I'll give you a few examples of things that
you might do. One year, I knew there was a court
case coming up in a nearby town, so I took the
whole class to the court to stand around the back
of the court to hear this case against an auto
dealer who was charged with turning back odometers.
Well, it was a riot, because everyone in the court
looked around, There were about thirty in the
class, we were all standing around the back of the
courtroom--they were all whispering to each other,
"Who are they? What are they doing here? What's
the public got a right to be interested to know
what's going on here?" So it was a good experience
for them to hear how the defendant was a vice-
president of the local auto dealership, and he had
been charged by the registry agents who had numbers
of cases of turned-back odometers. Then they heard
the lawyer get up and say the defendant was an up-
right citizen of the community and you should not



you. Sometimes they did, sometimes they didn't.
But there two notable things that came out of
that. One was the shock that the girls experi-
enced when they came back and reported to the rest
of us that the banks wouldn't tell them anything.
They wouldn't give them any information on the
subject and they were perplexed. What have the
banks got to hide? Why are they treating us this
way as if we were asking trade secrets? And the
second thing that happened, talking about direct
action, student action, one of my acquaintances

in that bank told me later that the consternation
inside that bank after the girls left the ques-
tionnaire was tremendous. They were all scurrying
around saying who are they, what are they up to,
and what do they want, why are they doing this,
who are they representing. So that all of those
are approaches to direct action.

Dr. Shields, in his article, stressed that one of
the chief requirements that business looks for is
initiative and Imaginativeness. So I always give
them a big speech in the beginning that project
reports and the final report itself will be judged
on their degree of imaginativeness and inventive-
ness and ingenuity. This year particularly it
caught on and one trio was evaluating information
about cereal; they brought cereals into the class,
bowls and milk, and they called for volunteers to
taste-test the generic versus brand cereals. It
was an imaginative approach and they came up with
the fact that the brand cereal was identifiable by
these three volunteers; they didn't know which one
they were eating. The boys, the testers, identi-
fied which cereal was which. They all came up
approving the brand cereal as tasting better and
preferred.

Another technique that I use--I will invite two or
three government and business complaint officers
to come and address the seminar and give them a
first-hand experience of how an actual complaint
system runs. It is always a good thing to inter-
sperse an actual example with all the book de-
scriptions of it.

WARNING

Now I just have a postscript to add to you. The
one thing I recommend that you avoid with yourself
and the students is what I call "paralysis in the
name of science." I picked up a consumer market-
ing journal the other day, and I went through
about fifteen articles, each one of them having
carefully developed and reported on some kind of a
scientific test to decide whether, for instance,
unit pricing was used and acceptable and good.
They all came out with the same answer: ''There's
not enough evidence to say that it is good."
Aimost every one of them was either neutral or
negative in the conclusions. That’s what I mean
by paralysis in the name of science., I caution
you against that because that's the death blow to
any action position. If you wait until there's
absolutely no doubt, the evidence is so over-
whelming that only an idiot would be able to say
it isn't true, you'll be dead before you take any
stance, or any position, or any action. Be par-
ticularly careful of it in regard to consumer
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information items, like labeling, unit pricing,
item pricing, etc. 1've gone on record time and
again when I discuss these things saying these
techniques, that are supposedly scientific,

trying for example to decide what is the cost
benefit ratio of what it costs to put in unit
pricing as opposed to what benefits come out of it
are frequently defective. They always come out of
it saying, "No, it's not worth it. Not enough
consumers use it."

Just be very skeptical of those researchers be-
cause they neglect one of the things that I stress
when I discuss consumer legislation. It is what

I call the back-door effect of information re-
quirements. The mere fact that the information is
required changes producers' policies and prac-
tices, even if the fact of the matter is that
ninety percent of consumers don't look at it. But
the producer isn't sure whether the percent that's
looking at it might be the percent that would re-
fuse to use his product. So there's a back-door
change effect in consumer information demands and
requirements that all these so-called marketing
studies and scientific studies ignore. This is
very hard to quantify. You and I may know it's
there.

I remember the first year I was associated with
the Consumer Information Program in the Depart-
ment of Transportation--we dreamed up this re-
quirement that all the manufacturers had to test
their own automobiles and report to us and to the
public how many feet it took them to stop under
two or three wet/dry conditions. They did their
own testing and they reported; but they were under
a threat that if the government tested and found
that their results were false that there would be
some penalty. But anyway, it was their figures.

I remember that first year we put that book out,
Ford, ali the Fords, were down at the bottom of
the list. They were taking 200 feet to stop,
whereas others were taking only 60 or 70. Next
year, Ford must have knocked heads back in
Detroit, or Dearborn, next year YFord was not at
the bottom of the list--it had improved the brak-
ing system. So the mere fact, even if no consumer
ever read that book, and, I'll be honest with you,
I'm not sure how many did--maybe a handful--but
the mere fact that it is in print, that one of you
might find it has an effect on the producers. A
competitor might find it and publicize it. So
don't ever underestimate the effect of publicity
and information disclosures. I'm a firm believer
in requiring information disclosures, even if you
can't prove that 100% of consumers are going to
use that right now. So, at this stage I'll stop
and if they have any questions I'll take them.
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ABSTRACT
The purpose of this study was to assess the change
in students’ consumer knowledge and attitudes as a
result of a consumer education course.
Postsecondary consumer education courses appear to
effect changes in attitudes and increases in
consumer competency. The variables of sex, major,
and academic level and their interaction on these
changes resulted in relatively high levels of
statistical significance, however these variables
must be jointly investigated in a way to allow for
the non-additive effects of their interaction.

proliferation of definitions of consumer
education. To describe this multi-faceted field,
they posited the following:

"Consumer education is the procesza of
gaining the knowledge and skills

needed in managing consumer resources

and taking actions to influence the
factors which affect consumer decisions."

Explicit in this definition are changes in the
cognitive and behavioral domains as a result of
the consumer education process. Is a change in
the affective domain implicit in this definition?
Can formalized consumer education courses at the
secondary and postsecondary levels result in
neasurable changes in students’ consumer knowledge
and attitudes? Garman, MclLaughlin, McLaughlin,
and Eckert in one study focusing on this question
noted that "research dealing with postsecondary
conguner education is conspicuous by its absence"
[8, p. 731. Therefore the purpose of this study
wag to assess the change in postsecondary
atudents’ consumer knowledge and attitudes as a
result of a consumer education course.

Heasuring _Changes_in_Consumer Knowledge_ and_Attitudes

“If the 1930’s were the formative years for
consumer education in America, that educational
effort came of age in the 1960’s and entered a new
phase of maturation™ [14, p. 124). During that
maturation phase of the 1970’s and into the decade
of the eightieas, several studies have attempted to
ascertain cognitive and affective changea among
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secondary and postsecondary students as a result
of consumer education efforts. The conclusions
drawn have been inconsistent. Claar (4] reported
that prior completion of a consumer education
class did not affect the score received by high
school seniors on Beattie’s Consumer Information
Test (1962) which Claar modified and called the
Consumer Education Test. This test covered the
areas of money management, credit, insurance, and
savings and investments. Age and curriculum
significantly affected performance; scores did not
differ on the basis of sex, except in the area of
savings and investments where the males scored
higher. Bibb (3] developed an instrument to
measure knowledge of budgeting, installment
purchasing and the comparison of prices. No
statistically significant difference existed
between the test scores of those university
freshmen who received high school instruction in
the three specific areas and those who did not.

Using a general test of consumer knowledge, the
Stanley Test of Consumer Competencies, Forms & and
B (1975), Garman [5] conducted a national study to
determine the consumer education competencies of
prospective teachers from all academic
disciplines. The prior completion of one or more
consumer education related courses improved scores
as compared to those who had not completed such a
course. Major area of study affected performance
as did sex; males scored significantly higher than
fenales.

Beattie [2] attempted one of the earliest studies
to determine if a relationship existed between
information about and the attitudes toward
personal finance. The Consumer Information Test
and the Consumer Attitude Inventory which were
developed for the study included the topics of
money management, credit, insurance, and savings
and investments. A panel of experts provided the
“proper direction™ of response and scaling for the
responses to the Attitude Inventory. Results
indicated that little relationship existed between
correct knowledge of personal finance and the
reported attitudes of the respondents. Beattie
further concluded that the teaching of information
alone could not result in positive attitudes
toward personal finance.

Langrehr [11] used a revised version of the
Beattie Consumer Information Test and the Consumer
Discontent Scale developed by Lundstrum (1974) in
a study designed to compare the differences in
consuner economic competency and consumer
attitudes toward business. High school students
in an economics class and a consumer education
class in Illinois participated in the study as did
students from an American history class in
Alabama. Illinois required consumer education
while Alabama did not. Pretest knowledge sacores



for all students did not differ. The Illinois
students did have significantly higher posttest
scores, with those students in the consumer
education class scoring significantly higher than
the other two groups. Significant differences
existed between the attitudes expressed about
business by the consumer education class students
and those in the control class. Pre- and posttest
attitude scores varied significantly between the
economics and consumer education classes.
Students in the consumer education classes
expressed the most negative attitude toward
business on the pretest, yet in the posttest
expressed a more positive attitude than that
expressed by the economics students.

Again using the Stanley Test of Consumer
Competencies (1975) and a modified version of the
Burton Consumer Issue Opinionnaire (1970), Garman
(6] measured the change in consumer knowledge and
attitudes of two classes of university students
taught by different instructors. Class
assignments and requirements did not vary.
Results indicated that the two groups of students
were similar both at the beginning and the end of
the class experience. Both groups demonstrated a
significant increase in consumer knowledge.
Attitudes expressed on the pre- and posttests of
the Consumer Issue Opinionnaire “changed
dramatically" and generally moved in the direction
of those attitudes held by consumer advocates.

This design was modified in a study reported by
Garman, McLaughlin, McLaughlin, Eckert (8] which
utilized the Stanley Test of Consumer Competencies
(1975) and the Lown Consumer Issue Attitude
Inventory (1979). University students enrolled in
a consumer education course and classes selected
as the control participated in the study. Because
of a significant difference in the preteat Teat of
Consumer Competencies scores between the
experimental and control groups, gain acores were
used to measure differences in consumer knowledge
on the pre- and posttest scores. Analysis of the
gain scores against zero resulted in a significant
increase for the experimental group while the
control group showed no significant gain.

Item analysis on the Consumer Issue Attitude
Inventory (CIAI) indicated that attitudes
expressed on 13 of the 44 statements changed
significantly on the posttest measure, with nine
of the 13 moving in the direction held by consumer
advocates. No significant change in attitudes
occurred among the control group. Difference
scores on the responses of the experimental and
control groups on the six subscales of the CIAI
were also analyzed. The difference scores on the
subscales Information, Redress, and Public Policy
were significantly different for the experimental
and control groups. Analysis of these scores
against zero revealed a significant change on the
subscales Choice and Information; no change from
zero occurred for the control group. For all
subscales except Safety and Protection, attitudes
as measured by the subscale mean moved in the
direction held by consumer advocates.

Prior research assessing the change in consumer
knowledge and attitudes as a result of a consumer
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education class yield both consistent and
inconsistent results. Claar [4] and Bibb (3]
concluded that prior completion of a high school
consumer education class did not significantly
affect knowledge as demonstrated on their
researcher developed instruments. Langrehr (1131,
on the other hand, reported a significant
difference on knowledge scores between economics,
consumer education, and control classes, with the
consumer education class receiving the highest
score. In three different studies using the
Stanley Test of Consumer Competencies, Garman I[3,
61 and Garman, et. al. [8] reported significant
changes in consumer knowledge as a result of a
consumer education class. Although using
different instruments, Langrehr [111 and Garman
[6] and Garman, et. al, (8] each reported a
significant change in attitudes among students
involved in a consumer education class. High
school students in the Langrehr (11] study
developed more positive attitudes toward business,
while university students involved in the other
two studies expressed attitudes more similar to
those of consumer advocates.

The researchers involved in these later studies
have noted these discrepancies and challenged
others to continue to evaluate the immediate and
long term effects of consumer education efforts.
Is consumer education fulfilling the demands of
the Bannister and Monsma [1] definition to actuate
change among the cognitive, affective, and
behavioral domains? Two studies [4, 5] identified
age, sex, and curriculum as possible factors
influencing consumer competency, yet no study
considered the influence of these factors on
changes in attitudes. Research to document the
influence of these factors is needed. The
question of the direction of attitude change also
merits more study. Will a consumer education
class always influence students to express
attitudes more similar to those of consumer
advocates?

The purpose of this study, using a
pre-experimental design, was to extend previous
research by assessing the change in postsecondary
students’ consumer knowledge and attitudes as a
result of a consumer education course. In
addition it was hypothesized that the factors of
sex, major, and academic level would not influence
these changes. Students enrolled in one large
section of a university consumer education course
served as the sample for this study thereby
eliminating extraneous factors common to other
studies which combined multiple course sections
with different instructors (6, 7).

This study was conducted at a university in the
northeast with an approximate undergraduate
enrollment of 12,000. The consumer education class
which served as the treatment in this
pretest-posttest design is a popular lower
division elective course with an average annual
enrollment of 1200-1400 students from all academic
majors. Students (N=182) enrolled in one section
of this course during the 1983 spring semester
participated in the study.



Usable data were collected from a total of 156
students (85.7% of 182), since not all students
were present for all four data collections. Over
half of the respondents were female (56.4%). The
sample was equally divided between lower and upper
division students. The categories of "arts and
sciences," "business," and "other professionals"”
were used to identify the students’ major.
Businese students represented 26.3% of the sanple,
while "arts and science” majors represented 34.0%.
"Other profesaionala" defined as home economics,
engineering, pharmacy, nursing, and other allied
health majors represented 39.1% of the sample.

All students in the class were administered the
Stanley (1975) Test of Consumer Competency (TCC,
Form A and Form B) and the Lown (1979) Consumer
Issue Attitude Inventory during regularly
scheduled classes in the first and last week of
the semester. Form A of the TCC was administered
at the beginning of the semester, while Form B was
adninistered at the end of the semester. The
Stanley TCC, consisting of S5 multiple choice
questions, was developed to assess cognitive
consumer knowledge in fourteen areas before and
after formal instruction in the subject. The
Illinois Guidelines for Consumer Education,
secondary and postsecondary consumer education
texts were consulted in the development of the
instrument. The TCC was normed with over 7,000
Illinois secondary students; reliability based on
Kuder-Richardson Formula 20 was estimated to be
0.74.

The Consumer Issue Attitude Inventory (CIAI)
developed by Lown (1979) consists of 51 issue
statements with a five-point Likert-type scale.
The statements represent seven subscales,
including Safety and Protection, Choice, Consumer
Voice, Information, Redress, Consumer Education
and Public Policy. Lown concluded that the CIAI
effectively differentiated the attitudes of
consumer advocates, business representatives and
consumers on consumer issues. The Crombach’s
alpha estimate for the 51 statements was 0.97. For
the purpose of this study the subscale Consumer
Education was omitted due to low internal
consistency; 44 issue statements comprised the
nodified instrument (8, 12].

Results

Based upon the pre- and posttest administrations
of the Test of Consumer Competencies, the
experimental treatment of the consumer education
course resulted in cognitive change. A dependent
t test revealed that the difference in the pre-
and posttest mean scores for the 107 respondents
was highly significant (t = -12.09, df =106, p <
.001). The mean score at the beginning of the
semester was 31.86 (57.93%) and increased to 36.68
(66.69%) at the end of the semester. The mean
gain for the population equalled 4.82 points.

Analysis of variance, with the gain score as the
dependent variable, was used to determine if
differences in knowledge gained varied with the
sex, major, and academic level of the student,
Gain score was defined as posttest TCC score minus
the pretest TCC score. The analysis of variance
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revealed a statistically significant main effect,
firat order interaction, and second order
interaction. The results which are reported in
Table 1 are interesting, but should be interpreted
with caution. The 2 x 3 x 2 design (N = 107)
resulted in cell sizes which ranged from one to 19
observations per cell. Seven of the twelve cells
contained less than ten observations per cell.

The significant second order interaction revealed
that a cognitive change as measured by gain score
varied with the combined variables of sex, major,
and academic level (F = 5,96; df = 2, 95; p <
.01>. As shown in Figure 1, lower division males
in majors identified as "arts and sciences" had a
negative gain score of 1.33 points, while lower
division males in "other professional" majors had
a gain of ten points. At the lower division,
femnales had a lower mean gain than males majoring
in “busginess” or "“other professions,” while at the
upper division the females had higher gain scores
than the males.

As shown in Table 1, an F of 3.35 was associated
with the significant first order interaction of
major and academic level (df = 2, 95; p < .05).
Consistent with the second order interaction,
lower division students majoring in "business" or
“other professions" had higher mean gain scores
than upper division students. Students in majors
categorized as "arts and sciences" showed a
reverse trend; lower division students had a lower
mean gain score on the two administrations of the
TCC than the upper division students. Thus it may
be observed that the upper division "arts and
science"” majors and the lower division "business"
and "other professions™ majors benefited most from
the consumer education course.

Whereas academic level in conjunction with sex and
major contributed to differences in cognitive
consumer understanding as measured by gain scores,
the mean differences between academic levels was
also significant when summed over all levels of
these other independent variables. An F of 5.42
revealed a significant difference in the mean gain
scores associated with academic level (df = 1, 95;
p < .05). Lower division students had a mean gain
of 5.72 points, while upper division students
gained only 3.91 points.

Lown (1979) recommended that the Consumer Isaue
Attitude Inventory be used in a pretest-posttest
deaign to assess change in the attitudes of
atudents involved in a consumer education course
which considered consumer issues. And in fact,
the CIAI appears to have been effective in
neasuring change in attitudes based on this data
(N = 137). A dependent t test disclosed a
significant difference in the summed scores on the
six subscales of the pre- and posttest
administrations of the CIAI (t = 3.5, df = 136, p
< .001). The mean pretest summed score was 153.70
while the mean posttest summed score declined to
149.64. Whereas the experimental treatment of the
intervening consumer education instruction may
have been expected to change the students’
attitudes in the direction of consumer advocates,
the attitudes digressed in the opposite
direction.



To further analyze the change in expressed
attitudes, a mean score on the basis of the five
point Likert-type scale was generated for each
subscale on the pre- and posttest administrations
of the CIAI. Five represented the consumer
advocate view, with three a neutral response. A
gain score of posttest minus pretest was also
calculated. Results appear in Table 2. Negative
gain scores indicated that for all subscales
except Choice, expressed attitudes digressed in
the direction of neutrality.

A serieas of dependent t tests comparing mean pre-
and posttest scores on each subscale revealed a
significant change in scores for the subscales
Safety and Protection, Information, and Redress.
For these three subscales, students’ attitudes
expressed at the end of the consumer education
courge were significantly different (lower) than
those expressed at the beginning of the course as
measured by the CIAI. Results are shown in Table
2,

Figure 13
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Source SS# df MS F
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Analysis of variance was used to analyze the majors experienced the largest mean gain score of

effect of the independent variables of sex, major, -12.01 points, indicating a shift in attitudes
and academic level on the overall change in away from that expected of consumer advocates.
expressed attitudes. A gain score of summed The mean summed gain score for "arts and sciences"
posttest CIAI score minus summed pretest CIAI majors equalled -3.42 points, while "other

score was calculated. Negative gain scores professionals" experienced the least change in
indicated that expressed attitudes digressed in attitudes (-0.85 points). For all students, the
the direction of neutrality. Resulte revealed gain scores indicated a shift in attitudes to a
that a statistically significant difference in the more neutral response and away from, rather than
gain acores was attributable to the variable of toward, the consumer advocate response,

najor (F = 4,08, df = 2, 124; p < .05). "Business"

Table 2: Descriptive Statistics for CIAI Subscales and t-test on Gain Scores

_Pretest Eosttest Gain Scores

Subscale N % SD X SD X sD t-test df
Safety and .
Protection 139 3.51 0.52 3.35 0.53 =017 0.56 -3.54 136
Choice 139 3.43 0.51 3.45 0.55 0.02 0.55
Consumer
Voice 139 3.53 0.L3 3.49 0.50 -0.0L 0.53
Information 138 3.59  0.65 342 0.61 1T 0.6k <317 157
Redress 138 3.55  0.56 342 0.60 -0.13 0.58 -2.63 1
Public Policy 137 3.33 0.4L7 3.3 0.L9 =0.02 0.5L

#p .05

##p  L01
#ep 001

rigure 2: Mean Sample Gain Scores on the CIAI Subscale, Safety and Protection for Upper and
Lower Division Students
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To further analyze the effect of the independent
variables on the posttest CIAI scores, a series of
analysis of variance procedures using nean
subscale gain scores were conducted. Mean
subscale gain scores calculated on the basis of
the five-point Likert-type scale were used to
investigate gaina on each subscale. For both pre-
and posttests, scores were computed for each
subscale and divided by the number of questions
included in each subscale. Mean pre- and posttest
scores were then subtracted to yield the gain
score. The difference in the subscales resulted
in a much smaller number than for the total test
where gain scores were based on the summed score
of the itenms.

Although attitude changes as measured by pre- and
posttest scores on the CIAI differed significantly
for three subscales as a result of the independent
variables, the results must be interpreted with
caution. Statistical significance means that the
changes in the dependent variable, gain scores,
when considered on the basis of the independent
variables of sex, major and academic level, were
greater than would have been expected by chance.
Substantively, the difference in these gain
scores, when considered on the basis of the
adjusted five point scale, were considerably less
than one point.

A significant second order interaction indicated
that change in attitude as measured on the
subscale Safety and Protection varied with the
interaction of the variables of sex, major, and
academic level (F =3.11; df = 2, 126; p < .05).
Lower division females in all three majors
expressed changes in attitudes which were very
similar as shown by the almost horizontal line in
Figure 2. Lower division males majoring in
"business" experienced a greater shift in
attitudes as measured by the gain scores than did
males in the other two majors, or all females.

For upper division students, a complete reversal
of the pattern occurred. Female "business” majors
expressed the strongest shift in attitudes of all
upper division students, while upper division
males experienced little attitude change. For all
students the gain scores as measured by posttest
CIAI score minus preteat score was negative,
indicating a shift in attitudes to a more neutral
response, rather than toward a consumer advocate
response.

An F of 5.29 was associated with a significant
first order interaction of major and academic
level for the subscale Consumer Voice (df = 1,
126; p < .05). The significant interaction effect
indicated that the amount of expressed changed in
attitude varied with the interaction of the sex
and academic level of the student. Upper division
males expressed no change in attitude on this
subscale, while lower division males experienced a
slight digression toward neutrality. Lower and
upper division female students experienced almost
equal changes in attitudes in opposite

directions. Mean gain score for lower division
females equalled -0.21, while for upper division
females the mean gain score equalled +0.20. For
nales and females, lower division students
experienced shifts in attitudes in the direction
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of neutrality, while upper division students’
attitudes moved in the direction anticipated of
consumer advocates.

This observation supports the significant F of
10.10 which revealed a significant difference in
the CIAI mean gain scores on the subscale Consumer
Voice associated with academic level (df = 1, 126;
p < .01). Mean gain score for lower divieion
students equalled -0.17, while mean gain score for
upper division students equalled +0.10.

Information was the final subscale for which
variance in the mean gain scores was associated
with the independent variables. An F of 5.20
indicated that change in attitude as measured
the CIAI on this subscale was significantly
associated with the sex of the respondent (df =1,
126; p < .05). Males expressed no change in
attitudes on the subscale Information. A mean gain
score for females of -0.27 indicated a digression
of expressed attitudes toward neutrality.

by

Discussion

Prior research to assess changes in consumer
knowledge and attitudes as a result of a consumer
education course at the secondary or post
secondary levels have yielded inconsistent
results. This study was designed to further
examine changes and to attempt to identify factors
related to these changes. Results of this
investigation conform to the general pattern which
has emerged on the basis of previous studies of
postsecondary changes [6, 8]. Postsecondary
consumer education courses appear to effect
changes in attitudes and increases in consumer
competency. But, the attitude change found in the
present study was opposite of that previously
reported. The effect of the factors of sex,
major, and academic level and their interaction on
these changes resulted in a relatively high level
of statistical significance. However, these

observations do not support substantive
generalizations.

Two previous studies conducted by Garman [6, 8]
found the attitude changes to be consistent with
the hypothesis that students completing a consumer
education course would possess attitudes more like
those of consumer advocates. In this context
Garman asked, "if opinions do change, do almost
all of them change in a direction in which they
are in greater agreement with consumer

advocates?" [6, p. 6]. Results of thie study
indicate an emphatic “No." A significant change in
attitudes in the direction opposite of that
expected of consumer advocates occurred as a
result of the intervening consumer education
class. Specifically, scores on five of the six
subscales indicated a movement away from the
consumer advocate position. Only for the subscale
Choice did the students express attitudes
anticipated of consumer advocates. Changes in
expressed attitudes as measured by gain scores
were statistically significant (p < .01) for the
subscales Safety and Protection, Information, and
Redress.



Students’ major area of study further explained
differences in expressed attitudes. Students
najoring in areas identified as "other
professionals” expressed attitudes most like those
anticipated of consumer advocates, while the
attitudes of “business" majors sharply digressed
from those expected of consumer advocates. This
result is similar to results of earlier studies
which compared attitudes of consumers, business
representatives, and consumer advocates.

In one of the earliest studies to compare the
attitudes of these three groups, Gazda [9]
concluded that consumers, business
representatives, and consumerists held
substantially different attitudes on consumer
issues. A national opinion research survey
commissioned by the Sentry Insurance Company,

_____________________________ [10] compared
the attitudes of consumers, business
representatives, consumer advocates, and
government regulators. The survey report
concluded that “the business community is sharply
out of step with the American people on
consumerism issues” (p. v). Differences also
existed in the views held by consumers and
consumer advocates on some issues.

If the Bannister and Monsma (1] definition
implicitly postulates cognitive, affective, and
behavioral change as a consequence of consumrer
education, did this postsecondary educational
experience fulfill its objective? Results of this
research indicate that a cognitive change, as
neasured by performance on the Stanley Test of
Consumer Competencies, occurred in association
with this course. Results also indicate that
affective change, as measured by the Lown Consumer
Issue Attitude Inventory, occurred in association
with this course. No attempt to measure
behavioral changes was included in this study.
However the level of statistical significance and
the magnitude of the cognitive and affective
changes as measured by the research instruments
would argue that this course did fulfill its
objective of consumer education.

The definition does not presuppose a strong
consumerism viewpoint for effective marketplace
functioning. Consumer education should be
reflective of the increased knowledge and
awareness necessary to facilitate effective
congsumer decision making. Results of this study
both support and contradict earlier findings. The
assessment of cognitive and affective changes
resulting from a consumer education course is a
complex isgue worthy of further investigation.

The results of this atudy have begun to
demonstrate the complexity of the influence of
demographic variables on changes in consumer
knowledge and attitudes. For example, academic
level is a pervasive influence when neasuring
change in consumer knowledge, however the
significance of the other variables comes from
their interaction. The conclusion of this study
is that the variables of sex, major, and academic
level must be investigated not only for their
independent effects, but also to allow for the
non-additive effects of their interaction. This
conclusion is particularly obvious when gain
scores are used.

172

10.

REFERENCES

Consumer Education Center, 1982, No. 137)
Cincinnati, Ohio: South-Western Publishing
Co., 1982,

Beattie, A. D. "Relationships Between High
School Pupils’ Information and Attitudes
Toward Personal Finance," Unpublished Ph.D.
dissertation, University of Minnesota, 1962.

Bibb, F. G. "A Comparative Study of the
Knowledge of Three Aspects of Consumer
Information Possessed by Selected Indiana,
Illinois and Wisconsin University Freshman,"”
Unpublished Ed.D. dissertation, Northern
Illinois University, 1971.

Claar, R. C. "An Analysis of Economic
Education and Consumer Education Knowledge
of Kansas High School Seniors,™ Unpublished
Ph.D. dissertation, Kansas State University,
1973.

Garman, E. T. "The Cognitive Consumer
Education Knowledge of Prospective Teachers:

Garman, E. T. "Does A Consumer Education
Course Change Student Opinions? Yest!,"

Garman, E. T. & Eckert, S. W. Unpublished
paper. Blacksburg, Virginia: Virginia
Polytechnic Institute and State University,
1982,

Garman, E. T., McLaughlin, J. S.,
McLaughlin, G. W., & Eckert, S. W.
“Measuring Change in Comprehension and
Attitude in Consumer Education for

February 2-4, 1983, pp.

75-80.

Gazda, G. M. "A Study of the Attitudes of
Businessmen, Consumers, and Consumerists
Toward Consumerism,” Unpublished Ph.D.
dissertation, Arizona State University,
1974.

Canbridge, Massachusetts: Marketing Science
Inatitute of the Harvard Business School,
1977.



11..

12.

3.

14.

15.

Langrehr, F. W. "A Comparison Between
Alabama and Illinois Secondary School
Students of Consumer Economic Competency and
Consumer Attitudes Toward Business,™
Unpublished Ph.D. dissertation, University
of Alabama, 1976.

Lown, J. M. "The Development of a Consumer
Issues Framework and a Consumer Issues
Attitude Inventory," Unpublished Ph.D.
dissertation, Virginia Polytechnic Institute
and State University, 1979,

Stanley, T. 0. "The Developmrent of the Test
of Consumer Competencies," Unpublished Ed.D.
dissertation, Northern Illinois University,
1975.

Inc., 480 Meyer Road, Bensenville, Illinois,
1976.

Uhl, J. N. "The Purdue Consumer Education
Study: Some Findings and Implications,”
Journal of Consumer Affairs, 4:124-134,

173



