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FOREWORD

The Leadership and Organizational Change Technical Area of
the U.S. Army Research Institute for the Behavioral and Social
Sciences (ARI) conducts research to improve the Army’s capability
to assess manpower and personnel policies by applying empirical
analytic techniques and constructing behavioral social science
models and data bases. This research note contains empirical
data concerning the choice between continuous and categorical
survey data from ARI’s Longitudinal Research on Officer Careers
(LROC) project, which measures Army officer career intentions.

ARI’s participation in this effort is part of an ongoing
research program designed to enhance the quality of Army person-
nel. This research is an essential part of the mission of ARI’s
Manpower and Personnel Research Division to conduct research that
improves the Army’s capability to effectively manage its person-
nel and human resource regquirements.
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THE PRECISION OF CATEGORY VERSUS CONTINUOUS ECONOMIC DATA:
EVIDENCE FROM THE LONGITUDINAL RESEARCH ON OFFICER
CAREERS SURVEY

EXECUTIVE SUMMARY

Requirement:

This research evaluates the accuracy and reliability of
continuous response versus category response data about Army
officers’ career intentions collected as part of the U.S. Army
Research Institute for the Behavioral and Social Sciences’s (ARI)
Longitudinal Research on Officer Careers (LROC) Survey.

Procedure:

The standard errors of regression model parameter estimates
are used to evaluate numeric versus category responses to three
LROC survey questions on officer career intentions. The analysis
consists of two parts. First, a Monte Carlo experiment estimates
ordered logit models (OL) applied to category data and an ordi-
nary least squares (OLS) regression model applied to numeric
response data with measurement error. The second phase of the
analysis involves estimating ordered logit and OLS regression
models with LROC survey data. Categorical career intentions
questions provide data for the dependent variables in the ordered
logit models. The dependent variable for the OLS model is mea-
sured by a numeric response intention question. Sixteen explana-
tory variables that represent career-related factors (e.g.,
source of commission and branch satisfaction) and socio-economic
characteristics (e.g., gender) are included in each model.

The purpose of the Monte Carlo experiment is to isolate the
effects of measurement error inherent in numeric response data.
This provides valuable information in analyzing the LROC survey
data because they include the complex interactions of factors in
addition to measurement error.

Findings:

The outcome of the Monte Carlo experiment demonstrates that
regression estimates based on continuous, numeric response data
are more efficient than estimates with categorical data. This is
the case even when the numeric data include large measurement
errors and the categorical data have none.




Analyses of the survey data confirm this Monte Carlo result.
Most of the OLS coefficient estimates are measured with at least
as much precision as the ordered logit estimates. 1In several
cases, the precision of OLS estimates is greater. 1In particular,
the OLS model detects a key interaction effect between branch

satisfaction and work hours that is not statistically significant
in the ordered logit models.

vi




THE PRECISION OF CATEGORY VERSUS CONTINUOUS ECONOMIC DATA:
EVIDENCE FROM THE LONGITUDINAL RESEARCH ON OFFICER
CAREERS SURVEY

CONTENTS
Page

INTRODUCTION . . ¢ ¢ ¢ ¢ ¢ o o o o o o o o o o o o o s o 1
The LROC Project . . . ¢ ¢ ¢« ¢« v ¢ ¢ o« « o o o o o o o = 1
Categorical Versus Continuous Economic Data:

Methodological ISSUES . . « « « ¢ & o o o o o o« o o 2

EMPIRICAL ANALYSIS OF CATEGORY AND NUMERICAL DATA:

METHODOLOGY AND RESULTS . . . ¢ o ¢ o o o o = o o o o o o « 3
A Monte Carlo Experiment . . . . . . . ¢ ¢« ¢« « + ¢+ . . 3
Evaluation of LROC Survey Data . . . . . ¢« ¢« ¢ « « o o 6
Explanatory Variables . . . . . . ¢ v ¢ 4 ¢« ¢ o o o o 7

DISCUSSION - - . . . * L] - - L - - L] . L] L] L] » L L) L] . L L] 10

REFERENCES . . . ¢ ¢ & ¢ o o o o o o o« 5 o o o o o o o o = 13

APPENDIX A. THE ANONYMITY OF CATEGORICAL RESPONSE

QUESTIONS: THE CASE OF HOUSEHOLD INCOME . . . A-1

B. EVALUATION OF LROC SURVEY DATA: IMPLICATIONS
FOR ORDINAL RANKINGS . . . &« 4 4 ¢ ¢ « o o« o B-1

LIST OF TABLES
Table 1. Comparison of Ordered Logit (OL) and OLS
Estimates . . . . . ¢ ¢ ¢ 4 4 6 4 4 e 4 e e 4 e 5
2. Factors Affecting Officers’ Intentions

to Stay inthe Army . . . . . . . . . + . . .« . . 9

vii




THE PRECISION OF CATEGORY VERSUS CONTINUOUS ECONOMIC DATA:
EVIDENCE FROM THE LONGITUDINAL RESEARCH ON OFFICER
CAREERS SURVEY

Introduction

This report describes an evaluation of alternative forms of
responses to questions in the U.S. Army Research Institute’s
(ARI) Longitudinal Research on Gfficer Careers (LROC) Survey
about career intentions of company-grade officers. This survey
is a key component of a long-term program of empirical research
on Army officers conducted by ARI. The objectives of this
research program are to identify and track over time the
individual, institutional, psychosocial, and family factors and
experiences that influence officer career decisions and to
specify the policy relevance of these findings for officer
manpower, personnel, and force structure planners.

The introduction of this report provides a brief overview of
the LROC research program, including the LROC Survey. It also
addresses the methodological issue of categorical versus
continuous data in empirical research. The methodology and
results section describes the research design, data, and results
of the empirical analyses undertaken in this research effort.

The report concludes with a discussion of implications for the
LROC project.

The LROC Proiject

The LROC research program (a) provides data on the values,
attitudes, family situations, and career experiences and plans of
the current generation of company-grade Army officers; (b) tests
models of the work, career, family, and personal factors that
influence officers’ decisions to make the Army a career; and
(c) provides a rich longitudinal data base for examining the Army
experience using behavioral and social science theories and
methods. The general strategy for this program involves repeated
sampling (over time) of the same subjects. The sample is
stratified by commissioning year group and by gender and source
of commission within each year group. Data for this research are
ccllected by means of mailed surveys.

Surveys were sent out in 1988, 1989, and 1990 to a
stratified random sample of officers (with an overrepresentation
of women). Approximately 1000 officers from each commissioning
year group (1980 through 1989) were selected for the sample and
followed over time. LROC survey items focus on a variety of
career and family issues to enable better understanding of the
contextual factors that influence the career decisions of
officers. Critical to this understanding are survey questions
about officer career intentions.




At the present time, there are three questions about career
intentions on the survey form. One question asks how many years
an officer expects to stay in the Army and provides a continuous
response scale from 0-49 years. The other two questions provide
broad response categories for length of expected stay. An
important methodological question is which way of measuring
intentions is "best" for analyses of factors that influence
officer career decisions. Answering this question is crucial to
an accurate assessment of personnel policy effects on these
decisions based on the survey data.

Issues that are relevant to the choice between categorical
and continuous response variables are examined in the following
section. Empirical evidence concerning which form of the
intention data is "best" for analyses of officer career decisions
is presented in the results section.

Categorical Versus Continuous Economic Data: Methodological
Issues

In conducting empirical policy research, economists and
researchers in other social science disciplines focus on model
specification issues. These include variables that need to be
measured by survey or secondary data sources to estimate
parameters and test hypotheses about policy effects. The form
the data should be measured in receives relatively less attention
however. The alternative ways to measure data items usually
found in surveys are: (a) by responses to categorical questions
where respondents select a category from a scaled grouping of a
continuous variable, and (b) exact numerical responses that
directly measure the continuous variable.

Although economic models are often based on continuous
response and explanatory variables, both categorical and
numerical data are used in empirical economic research. In fact,
in recent years, econometric literature has focused on the
development of limited dependent (i.e., categorical) variable
models (Griliches & Intriligator, 1986; Maddala, 1983). These
models address a wide range of economic and empirical issues such
as selection bias and unobserved population heterogeneity.
Researchers in other social science disciplines tend to rely even
more heavily on categorical data.

There are several advantages to using categorical data in
empirical research including ease in completing survey forms and
coding convenience. Respondents may also prefer to answer
categorical questions rather than report exact data.' The most
important consideration, however, concerns the reliability of
reporting by respondents in answering numerical questions
(Andrews, 1984; Cox, 1980). Faulty recall by respondents results
in measurement error in numerical data. One consequence of this

'This issue is examined in Appendix A for the reporting of
income data.




is that estimates of the effects of policy and other explanatory
variables may be biased and inefficient (Judge, Griffith, Hill,
Litekepol, & Lee, 1985). Amemiya (1981), however, demonstrates
that estimates based on numerical data are generally more
efficient than those derived from categorical data.

Under these circumstances, it is unclear to what extent
numerical data are superior to categorical data for empirical
research and for the analyses of officer career decisions that
are the focus of the LROC project. The methodology and results
section below examines the issue of which data source is "best"
for analyses of LROC survey data by comparing the efficiency of
empirical estimates of parameters obtained for each source.

Empirical Analysis of Category and Numerical Data:
Methodology and Results

This section describes a research design that evaluated the
alternative guestions about officer career intentions on the LROC
survey. The results of the evaluation are examined in the
discussion.

The LROC survey data reflects a complex of factors in
addition to measurement error that may influence officer career
intentions, such as unobserved differences between officers in
"taste for Army life", random changes in the economy, and
unanticipated changes in defense policy (e.g., Operation Desert
Storm). In order to provide a "baseline" for the analysis of the
LROC survey data, a Monte Carlo experiment was designed in which
regression models were estimated using categorical data with no
measurement error and numerical data with built-in measurement
error, but with no other sources of unobserved variation. The
methodology of the Monte Carlo experiment was then applied to the
LROC data, and the outcome of the experiment used to interpret
the LROC results.

A Monte Carlo Experiment

This section reports the outcome of a Monte Carlo experiment
designed to compare estimates of the parameters of an ordered
logit (OL) model with ordinary least squares (OLS) estimates of a
linear regression model. The logit model estimates are based on
categorized data for the dependent variable with no measurement
error. The dependent variable for the OLS estimates on the other
hand is a continuous variable that includes measurement error.

The OLS model is defined by the following equation
Yi = a + bixy; + bpXpi + b3XqiXp + ey
where y; is the dependent variable, x;; and X,;; are exogenous

variables, and the error term e;; are independently and
identically distributed with mean zero and variance o¢42.




The dependent variable of the logit model is a
categorized version of y, defined as
J
Yii = Z J 1{ej. < Y; S aj}
Jj=1
where 1(A) denotes the indicator function for event A, and «;, J
=0,...,J is a set of threshold values where oy = -© and a; = ©,

The dependent variable used in the OLS estimaticn is defined
by the equation

Y2i = Yi t ez

where the additional error term e;;, with variance 0,2, represents
measurement error or response error. If the error term ey
represents the effect of unobserved heterogeneity between
individuals, then there is no response error in the category data
in this simulation.

In the Monte Carlo experiment, the normalized standard
deviations of the logit estimates are compared with those of the
OLS estimates from the underlying continuous variable y without
measurement error. The relative efficiency of ordered logit
estimation for a given coefficient, denoted by n, is defined as
the ratio of the standard deviation of the OLS coefficient
estimate to the standard deviation of the logit estimate. The
OLS estimator with measurement error is more efficient than the
logit estimator (i.e., the observations of y, are more
informative than those of y;) provided

O; < 04 J(l / f]z -1)

The exogenous variables X; and x; are independent standard
normal random variables, and the error term e, is a logistic
random variable with standard deviation oy = n/¥3. The latter
assumption simplifies the comparison of OLS estimates with
conventionally normalized ordered logit estimates. Five
categories are defined for the discrete dependent variable y;,
with equally spaced thresholds a; = ¢ 0y (j - 3/2). The
regression parameters are a = 0 and by = b, = by = b, where b is
chosen such that the variance of the regression function is a
specified multiple A of the error variance o,°>. Different sample
designs are characterized by: (a) n, the sample size; (b) c,
the category interval width relative to o04; and (c) A, the ratio
of explained to unexplained variance in the regression.

Table 1 presents results for a sample size of 200, two
values of the parameter A (2 and 4), and three values of the
interval width pevameter c (0.5, 1, and 2). The normalized
standard deviations are the sample standard deviations of the
estimates divided by the true values of the corresponding
parameters. The magnitude of the measurement error in y, is




Table 1

Comparison of Ordered Logit (OL) and OLS Estimates

Parcmeter
Category to be
Width (c) Estimated

Normalized

Relative

standard deviations efficiency

of Estimates

(n)

Equivalent
measurement
error (w)

0.5 b,
b3
1.0 b,
b3
2.0 b,
by
0.5 b,
b3
1.0 b,
b3
2.0 b,
b3

OL

0.151

0.165

0.126

0.123

0.148

0.144

0.125

0.141

0.114

0.119

0.117

0.130

JLS

0.094

0.094

0.094

0.094

0.094

0.094

0.066

0.067

0.066

0.067

0.066

0.067




determined by assuming that the error term e; is uniformly
distributed over an interval of width wo;. The column with
heading "equivalent measurement error" reports the maximum values
of w for which OLS estimates are at least as efficient as the
ordered logit estimates.

Table 1 demonstrates that the precision of least squares
estimates based on continuous data with measurement error is
greater than logit estimates derived from category data. The
standard errors of the OLS estimates are less than those of the
OL estimates in each case.

The next section applies the methodology developed here to
data from the Army’s 1988 Longitudinal Research on Officer
Careers (LROC) Survey. The focus of the analysis is on specific
properties of continuous and categorical survey data where
effects are more complex and difficult to assess than in the
Monte Carlo experiment.

Evaluation of LROC Survey Data

Responses to questions in the 1988 LROC Survey about the
intentions of officers (i.e., Second and First Lieutenants and
Captains) to remain in or exit the Army are analyzed in this
section. The survey included three questions designed to capture
service intentions. They were as follows:

1. How many years of active duty service do you expect
to have completed by the time you leave the Army?

Continuous scale from 0 to 49 years.

2. Which of the following best describes your career
intentions?

a. I plan to stay in the Army beyond 20 years.

b. I plan to stay in the Army until retirement at
20 years.

c. I plan to stay in the Army beyond my obligation,
but am undecided about staying until retirement.

d. I am undecided whether or not I will stay in
the Army upon completion of my obligation.

e. I will probably leave the Army upon completion
of my obligation.

f. I will definitely leave the Army upon completion
of my obligation.

3. Right now I am (choose one of the following)

a. planning on an Army career.

b. leaning towards an Army career.

c. undecided.

d. leaning towards a civilian career.
e. planning on a civilian career.




The purpose of the analysis of these questions is to assess
the relative performance of category versus numerical data in
estimating effects of economic factors on the stay-leave
intentions of officers when those data are self reported.? It
is important to note that the analysis does not address the
related issue of the accuracy of categorical versus numerical
response data (Duncan & Hill, 1985; Freeman, 1984; Greenberg &
Halsey, 1983; Mellow & Sider, 1983).

Intention to stay in the Army is defined as the dependent
variable in this analysis and is related to explanatory variables
measured with the 1988 LROC survey data. Three models
corresponding to the different intent to stay questions are
estimated using the same set of explanatory variables. The
dependent variable based on question #1 is analyzed using
ordinary least squares analysis. Responses to questions #2 and
#3 represent degree of intention to stay in descending order and
are dependent variables in ordered logit models. Each of these
models is relatively simple in structure and design because the
purpose of this research is to investigate the comparative
quality of information contained in the three versions of the
intentions question rather than to evaluate alternative models of
officer intentions.

Explanatory Variables

There are 16 explanatory variables in each model
representing job-related characteristics and socioeconomic
control variables.? The variables represent the following
factors:

Work-Hours Discrepancy. Hours of work were a major concern
for the officers in this sample. Officers in the sample reported
working an average of 57.1 hours per week. The mean desired

21t is of interest to assess the self-consistency of
responses between the different questions. In order to examine
rank-order correlations between the questions, question 1 is
divided into the following categories of length of expected
active duty service: (a) greater than 20 years, (b) exactly 20
years, and (c) less than 20 years. Using this partition, the
following Spearman rank-order correlation coefficients are
obtained: (a) question 1 with question 2 -- .81; (b) question 1
with question 3 -- .73; and (c) question 2 with question 3 --
.83. The percentage of missing data for questions 1-3 was 2.2,
0.5, and 0.6 percent, respectively.

3 There are other factors that influence an officer’s
decision to stay or leave the Army, including the relative
attractiveness of civilian alternatives. Analyses of these
factors is beyond the scope of this research which concentrates
on the factors directly related to Army jobs.




weekly work hours was 47.4. The difference between actual and
desired hours of work for each officer is an explanatory variable
in the analysis.

Branch Satisfaction. Branch is a major job characteristic
for company grade Army officers. There are 24 branches such as
Infantry, Aviation, Corps of Engineers, Armor, Military
Intelligence, Finance Corps, etc., with widely varying work
opportunities. Although officers may request a branch
assignment, staffing needs may override the individual’s
preference. Thirty-two percent of the officers in the LROC
sample reported their desired branch to be different from the one
to which they were currently assigned. A dichotomous variable
(i.e., dummy variable) is included in the analysis to capture a
branch effect. The variable is defined as one (1) when the
officer is in his or her desired branch and zero (0) otherwise.

Interaction of Work Hours and Branch. This effect is
captured by the interaction of work-hours discrepancy and the
actual versus desired branch dummy variable defined above.

Source of Commission. The sample was drawn from Reserve
Officers’ Training Corp (ROTC) and the U.S. Military Acadenmy
(USMA) sources of commission. A source of commission variable is
defined as one for USMA and zero for ROTC.

Commissioning Year Group. The sample consists of officers
commissioned in the years from 1980 to 1987. Commissioning year
group is the major determinant of rank, duties, and pay (which is
invariant within a rank) because promotions occur at
predetermined intervals. Preliminary results indicate that there
are no statistically significant differences in intended service
for officers commissioned in any year from 1980 through 1984.
Officers in these year groups were aggregated into a single
category and designated as the reference group for four year
group dummy variables.

Spouse Satisfaction. Three dichotomous variables were
defined indicating whether an officer had: (a) a spouse
dissatisfied with Army life, (b) a working spouse, or (c) a
military spouse.

Socioeconomic Variables. Variables representing age,
gender, racial/ethnic background, marital status and number of
children are also included as explanatory in each model.

The results of the empirical analysis of officer intentions
are displayed in Table 2.

The estimates in Table 2 indicate that except for the
branch/work-hours interaction term, the coefficient estimates of
the three models have the same sign (i.e., positive or negative
effect of a given explanatory variable) and are all statistically




Table 2

Factors Affecting O ficers’ Intentions to Stay in the Army

Variables
Intercept
Intercept 2
Intercept 3
Intercept 4
Intercept 5
Hrs Discr

Branch
Satisfaction
HrsxBranch

Source of
Commission
Yr Grp: 1987

1986
1985
1984

Spouse
Satisfaction
Working
Spouse
Military
Spouse

Age

Gender

Race/
Ethnic
Marital
Status
Number of
Children

Numerical
Response

(OLS)

20.53 %
(0.43)

-0.068 **
(0.021)
1.477 **
(0.357)
0.056 **
(0.026)
-1.022 **
(0.27)
-3.46 **
(0.53)
-3.73 %
(0.47)
-3.33 **
(0.43)
~2.02 **
(0.40)
-5.85 k%
(0.41)
-0.91 **
(0.35)
0.57
(0.40)
0.44 **
(0.063)
-3.14 **
(0.32)
0.60 *
(0.32)
-2.47 k%
(0.39)
-0.18
(0.17)

Estimated Coefficients

Interval Scale

Categories

(OL)

0.64 *x
(0.11)
-0.98 **
(0.12)
-2.29 k%
(0.12)
-3.11 *=*
(0.13)
-3.96 **
(0.13)
0.016 **
(0.005)
-0.44 **
(0.09)
-0.0057
(0.0067)
0.42 **
(0.07)
0.76 *%
(0.14)
0.96 **
(0.12)
0.89 **
(0.11)
0.60 **
(0.11)
1.79 **
(0.11)
0.29 **
(0.09)
-0.027
(0.10)
-0.11 **
(0.02)
0.49 **
(0.08)
-0.23 **
(0.08)
0.68 **
(0.10)
-0.03
(0.05)

Ordered Scale
Categories

(OL)

-0.23 *
(0.12)
-1.29 * %
(0.12)
-2.17 * %
(0.12)
-3.32 * %
(0.13)

0.020 *%
(0.006)
-0.55 * &
(0.10)
-0.0063
(0.007)

0.36 * %
(0.07)

0.38 **
(0.14)

0.76 * %
(0.13)

0.73 * %
(0.12)

0.53 * %
(0.11)

1.96 * ok
(0.11)

0.23 * %
(0.10)
-0.089
(0.11)

-0.12 * %

(0.01)

0.39 **
(0.09)

-0.22 * %

(0.09)

0.75 *k
(0.11)

0.0056
(0.05)

** 5 percent significance level
* 10 percent significance level




significant at the 10 percent level. Of the 13 explanatory
variables where the significance level is at least at the 10
percent level in all three models, the t-ratio using question
#1 is higher than with question #2 in 6 cases, and higher than
question #3 in 8 cases. In most of the other cases, the
differences are small.

The instance where there is a difference in the estimates of
the three models is for the effect of the interaction of branch
satisfaction and the difference between desired and actual hours
of work. Table 2 clearly demonstrates the superiority of the
estimate of this interaction effect derived from numerical data.
Neither ordered logit model detects this effect using the
categorical intentions questions.

The policy implication of this difference is significant.
The OLS estimates indicate that the separate main effects of
branch dissatisfaction and excessive work hours together result
in a loss of 22,400 officer-years from the company grade officer
corps. However, the interaction effect between these two
variables reduces the main effect of a work-hours discrepancy for
officers who are in their desired branch. The impact of an
effective work-hours floor is less for officers in their desired
branch. Accounting for this interaction effect, the loss to the
Army is only 9,140 officer-years, or about 13,000 fewer
officer-years than reported above using main effects only.* The
inability of the category variable models to detect this
interaction results in a substantial over-estimate of the effect
of the work-hours discrepancy.

The estimates derived from continuous numerical response
data also have the added advantage of being easier to interpret
than the categorical response models. The OLS estimates enable
analysts to determine the magnitude of the impact of policy
relevant variables rather than merely the probability of impact
provided by the ordered logit model.

Discussion

This research addresses the issue of the relative precision
of statistical estimates obtained from categorical and numerical
response questions about officer career intentions in the LROC
survey. A Monte Carlo experiment was conducted first in order to
simplify the comparison of the different types of data and to
isolate the role of measurement error inherent in numerical
survey data. The results of this analysis show that ordinary

“This estimate is based on the follow1ng assumptions: (a)
there are 32000 company grade officers in the officer corps, (b)
thlrty-two percent of company grade officers (the sample average)
are not in their desired branch, and (c) the discrepancy between
desired and actual hours worked per week is 9.7 hours for all
officers and 9.4 hours for officers in their desired branch.
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least squares estimates derived from numerical data that include
substantial measurement error are more precise than ordered logit
models fit to category data with no measurement error.

Secondly, using the Monte Carlo results as a baseline for
the purpose of interpretation, analysis of data from the Army’s
1988 LROC Survey of company grade officers was undertaken. 1In
this survey, officers were asked to state their military service
intentions with one numerical response question and two category
questions. The weight of the evidence obtained from this
analysis indicates that OLS estimates of the effects of
explanatory variables based on the numerical response data are
more precise than logit estimates using the categorical data. 1In
addition, the OLS model captures a key interaction effect between
branch satisfaction and work hours that is not detected by models
estimated with the categorical responses. These results offer
credible evidence that numerical data provide more precise and
reliable information to examine the policy effects in LROC
research.’

The results in this section have implications for
empirical research in other social sciences as well. See
Appendix B.
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APPENDIX A

The Anonymity of Categorical Response Questions: The Case of
Household Income

When respondents do not wish to disclose sensitive
information, such as income, they may answer category response
rather than numeric questions more accurately because the former
provide greater anonymity. This issue is examined here by
analyzing income data published by the Florida Bureau of Economic
and Business Research (1984-1987).

During the period 1984-87, this bureau conducted a telephone
survey of 15,450 respondents selected randomly and asked the
following questions about household income:

“Can you tell me roughly what your total family yearly income was
before taxes in (year)?"

-- If yes: How much?
-- If no: Well then, could you tell me in which of the
following income categories your family would fall?

There were seven income categories respondents could choose
starting at less than $10,000 going up to more than $45,000 (by
$5,000 intervals.)

Forty-four and a half percent of the respondents sampled
reported an exact income figure. Another fifteen percent
answered the income category question. Some of the categorical
responses may be due to the fact that it is relatively easier to
select an income category than it is to recall an exact figure.
Consequently, fifteen and a half percent should be interpreted as
an upper bound of the fraction of respondents who might prefer
the anonymity of categorical questions.




APPENDIX B

Evaluation of LROC Survey Data: Implications
for Ordinal Rankings

Economists and other social scientists often measure
decision related variables with ordinal scales that represent
relative rankings rather than continuous numeric magnitudes
(i.e., cardinal measures). For example, characteristics of work
environments such as degree of risk and job satisfaction are
frequently measured according to ordinal rankings. On a more
theoretical level, economists assume that decisions are made by
comparing the "utility" of alternatives. In this framework,
utility is represented on an ordinal scale, and individual
decision makers select the option with the highest utility
according to an underlying "utility" function.

Likert (1932) developed a method for ordinally ranking
respondents attitudes along a continuum which assigns integer
values sequentially to each possible response category of a
survey question. A "score" is computed by adding up the answers
of all respondents to a given question in a survey. The integers
assigned to Likert scale categories are frequently used as if
they were continuous data under the assumption "that between each
category there is about one unit of distance" (Eckhardt & Ermann,
1977). It is possible to test this hypothesis empirically with
limited dependent variable models such as the ordered logit
models estimated in the analysis of LROC survey data reported in
Table 2 in the text. The estimates of some of the intercepts in
the table are consistent with the assumption of a one-unit
"distance" between response categories. In particular, the
difference between intercepts 1 and 2 (i.e. categories 1 and 2)
for question #3 is 1.06. A test was conducted using OLS models
with the Likert-type responses to questions #2 and #3 as the
dependent variables compared to the OLS model using the
continuous response to question #1 as the dependent variable.

The results were similar, however, the OLS estimates for
questions #2 and #3 did not detect the work-hours/branch
interaction effect, duplicating the OL model estimates for
questions #2 and #3. This test provides support for attributing
the results of the analyses to the type of response data not the
type of analyses.
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