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with corrections for unreliability

DAVID M. RINDSKOPF
City University, New York, New York 10036

and

VERONICA HOEGLER
Purdue University, Lafayette, Indiana 47907

Most researchers who analyze data from studies
using nonrandomized assignment to groups realize that
regression artifacts plague the commonly used methods
of analyzing such data (Campbell & Erlebacher, 1970).
One method of dealing with nonequivalent groups is
to do an analysis of covariance (ANCOVA) with correc
tions for errors in the covariate. This paper describes
a simple program, written in FORTRAN, which takes
input data available from most simple statistical packages
and applies two different methods of correcting
(DeGrade & Fuller, 1972; Porter, 1967) for a range of
possible estimates of reliability of the covariate.

A typical application involves a study comparing
nonequivalent groups, only one of which receives a
treatment. Since matching on the covariate or doing an
ordinary ANCOVA can result in a biased estimate of
the treatment effect, one solution is to use ANCOVA
and correct for unreliability in the covariate. In applying
the corrections, a few words of caution are necessary,
since the estimate of reliability used in making the
corrections will often affect the outcome. First, the
internal consistency of the covariate is an upper limit on
the value that should be used. In many cases, the correla
tion between the covariate and the dependent variable
is the best estimate. Estimates of reliability should
always be computed separately for the control and
experimental groups, to ensure that they are about equal.
If they are not equal, and if the corrections imply
different conclusions, then interpretation is problematic.
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The least equivocal outcome would be for all corrections
(including that using internal consistency) to lead to the
same conclusion.

Input. The input data needed for the program are the
number of subjects in each of the two groups (experi
mental and control), the variance of each group on the
covariate and on the dependent variable, the correlation
between the covariate and the dependent variable for
each group, the variances and correlation for the whole
sample, and the means of each group.

Output. The usual F statistic for ANCOVA is pro
duced, as well as F values corrected for unreliabilibity.
The reliability values range in steps of .05 from .05 to
1.00. These F values are produced for both the DeGrade
Fuller (1972) and Porter (1967) methods. For the
Porter method, an additional statistic is produced that
shows the corrected difference between the experi
mental and control groups on the dependent variable.

Computer and Language. The program is written in
ANSI FORTRAN and has been run on a CDC 6400
at Northwestern University. It requires less than 30K
of storage, so anyone with access to a FORTRAN
compiler should be able to run it.

Availability. A source listing and instructions are
available from the first author at City University Grad
uate Center, Education Department, 33 West 42nd
Street, New York, New York 10036. A source deck will
be provided for a fee of $5 to cover reproduction and
postage costs.
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