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Canonical correlation analysis: A BASIC
system for microcomputers
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Canonical correlation analysis is a multivariate data
analysis techniqueaimed at the examinationof the corre
lation between two linear combinationsof variables. The
foundations as well as the mechanics involved are ade
quatelydescribed in most textbookson multivariate anal
ysis (Lindeman, Merenda, & Gold, 1980; Marascuilo &
Levin, 1983; Pedhazur, 1982; Tabachnick & Fidell,
1983). Althoughthe use of canonicalcorrelation is infre
quent in the behavioral sciences literature, the develop
ment of computer programs aimed at the solution of ca
nonicalcorrelation problems has substantial practicaland
methodological implications. Indeed, canonical correla
tion is a very general technique, in the sense that many
other statistical analytic methods could be demonstrated
to be special cases of canonical correlation. Depending
on the number of variables in each set, and on the nature
of thosevariables (continuous or discrete), canonicalcor
relation can reduce to simple linear correlation, multiple
regression, discriminant analysis, analysis of variance,
analysis of covariance, multivariate ANOVA, and chi
square test of independence (Marascuilo& Levin, 1983).
Thus, a single program for solvingcanonical correlation
problems could be useful for the solution of a wide vari
ety of statistical problems.

The purpose of the program system presented here is
to perform canonical correlation analysis, including the
generationof the structure matrices, tests of significance,
analysis of redundancies and the computation of canoni
cal scores. This systemcan be linkedto a multipleregres
sion package described earlier (Coulombe, 1983) to ob
tain a scattergramillustrating the relationship betweenthe
canonical variates, or to perform further analysison those
scores. All critical computations are performed in dou
ble precision to minimize rounding errors. The routine
to obtain the eigenstructure of the canonical matrix was
derived from Veldman's (1967) algorithm.

Input. At the start of the program, the user is provided
with a menu from which the data-input mode can be
selected. Data (raw scores or correlation matrix) can be
entered either from the keyboard or from a disk file. In
either case, the program requests the number of subjects,
the numberof variables in the X-set (containing the greater
number of variables), and the number of variables in the
V-set (containing the smallernumber of variables). If raw
scores are to be entered from the keyboard, the program
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prompts sequentially for each score obtained by a sub
ject on each variable. If raw data are to be input from
disk files, the program prompts for the name of each file
to be read. If necessary, the data files can be created and
edited with a data file editor described previously
(Coulombe, 1983). If a correlation matrix is to be input
from the keyboard, the program prompts for each upper
triangular element of R. Alternatively, if a correlation
matrix is to be entered from a disk file, the program re
quests the name of the file containing the correlation
matrix. Such a matrix can be created with a provided util
ity (CORMAT.BAS),from raw scoresstoredin disk files.

Output. All outputsare directed to the screen display.
To obtain line-printer output, the PRINT statements
should be changed to LPRINT statementsor to any rout
ing instructions availableon the systemin use. It includes
a listing of: (1) the means and standard deviations ob
served for each variable; (2) the correlation matrix be
tween all pairs of variables; (3) the canonical matrix
(Rxx- 1RyxRyy - lRxy); (4) the canonical correlations and
associatedtests of significance (Rcan, R2can, lambda, chi
square, degrees of freedom, and percentage of trace);
(5) the canonical weights for X and Y; (6) the structure
coefficients, including all possible correlations between
any original X or Y variable and any canonical X or Y
variate; (9) the percentagesof total variance extracted by
each factor for both X and Y; and (8) the coefficients of
redundancy. Finally, if raw data are input, the user is
provided with the possibility of computing canonical
scoresfor any set of canonical variates. Ifcomputed, those
scores are saved on disk files for ulterior use, in a format
compatible withthe MULREGsystem(Coulombe, 1983).

Program Language and Requirements. The two pro
grams contained in the present system (CANCOR.BAS
and CORMAT.BAS) were written in GW-BASIC on a
384KTandy 2000 with two disk drives, under MS-DOS.
This language is directly compatible with that of the
IBM PC and work alikes. Both programs can be easily
transported to other computersthat use MicrosoftBASIC.
The CANCORprogram occupiesabout9.0K of memory,
leaving approximately 52K for execution. Correlation ma
trices including 60 variables can be input and analyzed
on the Tandy 2000 and IBM PC. Ifraw data are input,
problems involving 500 subjects and a total of 20 varia
bles can be analyzed.

The computation time required for an analysisdepends
on the computer clock speed and on the total number of
variablesand subjects. A problem involving200 subjects
and a total of 20 variables (10 variables in each set) was
solved within 11.3 min on the Tandy 2000 (8-MHzclock
speed).

Availability. A listingof the programs is availablefree
of charge fromthe author, Schoolof Psychology, Univer
sity of Ottawa, 275 Nicholas, Ottawa, Ontario, Canada
KIN 6N5.
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