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Data transformations are used to better meet the
assumptions of statistical tests, to attempt to reduce
interaction in data, and to produce linear relations in
nonlinear data in order to better understand the under
lying relationship. The present program deals with the
last of these. If a linearizing transformation can be
discovered for correlational data, then the back trans
formation can be viewed as a fitted function. Most
hand-calculation procedures for such curve fitting ask
the user to select a particular function to be fit, and
then the data are transformed in such a way that the
transformed data will be linear if the function fits. A
drawback to this approach is that one minimizes the
error sum of squares of the transformed, rather than the
original, data. Lewis (1963) showed that the sum-of
squares error in the back-transformed data is not the
least squares minimum; thus, the best-fitting function
is not usually found with this method. More recent
computer-assisted curve-fitting procedures require the
user to specify starting values as well as the function to
be fit and then iteratively converge on the optimal
values for these parameters (e.g., Dixon & Brown,
1979, Program BMDP3R; Hochhaus, 1981). The present
approach does not require the user to specify any
particular function or starting values; instead, it employs
a family of transformations proposed by Box and Cox
(1964) that depends upon a single parameter, A. The
program then transforms one of the two variables via
this transformation and iteratively converges on the
value that maximizes the linear regression between the
two variables. In its most sophisticated mathematical
form the transformation family is X* = (XA - l)/A
were X represents raw data and X" represents the
transformed score. Since division by a constant and
subtraction of 1 are linear transformations, they do not
affect the size of the resulting correlation, thus the
simpler transformation X* = XA is employed in the
present program. When A= -1 this function produces
the reciprocal transformation, when A=0 the logarith
mic transformation, and when A=.5 the square root;
when A=1 the data are unchanged. Therefore, the value
of A that maximizes the correlation between the two
variables can be used as a guide to the type of function
that will best fit the data. This family of transformations
was used previously by Dunlap and Duffy (1974) in a pro
gram that searches for transformations minimizing skew.

The program works as follows. First, the sample
size and then the pairs of data points are read. Next, the
data are searched for zero or negative values. If any are
found, the absolute value of the minimum data value
plus one is added to each score before proceeding, since
at certain values of A the transformation is defmed
only for positive numbers. A scatterplot of the raw
data is then depicted on the CRT screen, followed by
the correlation for untransformed data. Next, the first
variable is transformed to find a maximizing value for
A in the following way: (1) A series of A values are
tried to find the general region of best correlation.
(2) The three best points are fit with a parabola to
obtain an approximate maximum. (3) That approxi
mate maximum is then substituted for the previous
worst point and a new parabola is fit. (4) This process
is repeated until a stable maximizing A is found, 50
iterations are exceeded, a parabola cannot be fit to the
points, or the Avalue exceeds ±1O.

If a stable A is found, which is usually the case, a
scatterplot of the transformed relationship is displayed.
This scatterplot is useful in detecting possible patho
logical cases in which, for example, the transformation
serves to concentrate all but one of the data points,
thus improving the correlation artificially. The user
is next given the option to write the transformed data to
a file. The program then proceeds to transform the
second variable relative to the untransformed first vari
able in the same manner as above. When the program
was tested on 96 data sets (n =100) with various degrees
of nonlinearity, the maximizing function took an
average of 734 msec of CPU time and an average of nine
iterations to converge on the correct Avalue.

Requirements. The program is written in single
precision FORTRAN N and runs on a DEC 2060
computer. Since the program is interactive, it is designed
to use a computer terminal for much of the input and
output, although data may also be read from a me.
Although an effort was made to avoid DEC-specific
FORTRAN statements, a few nonstandard FORTRAN
statements are used to make the program run con
veniently on the DEC system. Therefore, users with
other computers will probabily need to modify assign
ments of logical units, statements with an "*,, in the
usual place of a format statement number (this causes
free-format input on our system), and input format
statements with the final symbol "$," which causes the
cursor to remain at the end of a line on the DEC system.

Availability. A listing of the program may be obtained
free of charge from William P. Dunlap, Department of
Psychology, Tulane University, New Orleans, Louisiana
70118.
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