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Abstract – Many applied behavioral researchers are not 

aware that there is a general linear model (GLM) that governs 

most classical univariate such as analysis of variance 

(ANOVA), regression and multivariate statistical methods. 

Accordingly, many persons view these statistical methods as 

separate entities rather than conceptualizing their distinct 

similarities within the GLM. Canonical correlation analysis 

(CCA) studies associations between two sets of random 

variables. CCA represents the highest level of the general 

linear model (GLM) and can be rather easily conceptualized 

as a method closely linked with the more widely understood 

Pearson correlation coefficients r. An understanding of CCA 

can lead to a more global appreciation of other univariate and 

multivariate methods in the GLM. Statistics anxiety 

notwithstanding, the GLM provides a framework for 

understanding all classical analyses in terms of the simple 

Pearson r correlation coefficient. The GLM can also be 

conceptualized as a hierarchal family, with CCA serving as the 

parent analysis. Contrary to the compartmentalized 

understanding of statistical methods held by many 

researchers, CCA subsumes both univariate and multivariate 

methods as special cases. The researchers demonstrate CCA 

with basic language, using technical terminology only when 

necessary for understanding and use of the method. The 

researchers use psychological data: personality test and 

intelligence quotient (I.Q.) results, using MANOVA procedure 

in Statistical Packages for Social Sciences (SPSS) version 14.0. 

The purpose of this article is to reduce potential statistical 

barriers and open doors to CCA for applied behavioral 

scientists and personality researchers. 
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I. BACKGROUND OF THE STUDY 
 

Many applied behavioral researchers are not aware that 

there is a general linear model (GLM) that governs most 

classical univariate and multivariate statistical methods. 

Many persons view these statistical methods as separate 

entities rather than conceptualizing their distinct similarities 

within the GLM. The GLM provides a framework for 

understanding all classical analyses in terms of the simple 

Pearson correlation coefficient r (Sherry, Alissa and 

Henson, Robin K, 2005). In this paper, the researchers 

demonstrate the interpretation of a canonical correlation 

analysis (CCA) which has its foundation the Pearson 

correlation coefficient r. The GLM can also be 

conceptualized as a hierarchical family with CCA serving 

as the parent analyses. CCA considers both univariate and 

multivariate methods as special case (Masters, Kevin S. and 

Wallston, Kenneth A., 2005). This research paper opens 

doors to CCA. CCA was selected for discussion as it 

represents the highest level of the GLM and can be rather 

easily conceptualized as a method closely linked with the 

more widely understood Pearson r correlation coefficients. 

An understanding of CCA can lead to a more global 

appreciation of other univariate and multivariate methods in 

the GLM. 
 

II. METHODOLOGY 
 

This study used different methods to come up with the 

final results. Necessary materials and techniques were used 

such as printed materials in order to achieve the desired 

information needed to complete this study. The researchers 

used all possible sources like magazines, books, and the 

internet that may possibly improve the idea of this study and 

make proper documentation out of it. In this paper, CCA 

was demonstrated using technical terminology only.  

Psychological data taken from the Guidance Counseling 

Center, MSU-Marawi Campus were used for the 

application. These psychological data consist of two data 

sets, one for the personality test results and the other is the 

intelligence quotient (I.Q.) result. The basic question of this 

study is whether I.Q. variables are predictive of certain 

personality variables. The predictor variable set contained 

two variables. These predictor variables were the 

intelligence quotient (iq) and raw score (rs). The criterion 

variable set contained the five personality variables. These 

criterion variables were the extraversion (ex), anxiety (ax), 

tough-mindedness (tm), intelligence (in) and self-control 

(sc). The respondents included 41 graduating students who 

came from two colleges in MSU-Marawi Campus namely, 

the College of Natural Sciences and Mathematics (CNSM) 

and the College of Social Sciences and Humanities (CSSH). 
 

III. RESULTS AND DISCUSSIONS 
 

In many explanatory research contexts, it is often 

important to identify variables that contribute to the model 

being tested. The researchers initially determine whether 

the canonical model sufficiently captures the relationship 

between the predictor and criterion variable sets to call for 

interpretation. The researchers also determine whether there 

is a relationship between the predictor and criterion variable 

sets and to know what personality and I.Q. variables are 

more or less useful in the model and whether they relate to 

each other in expected directions. 
 

Table 1. Canonical Correlations for Each Function. 
Root No. Eigenvalue Pct. Cum. Pct. Canon Cor. Sq. Cor. 

1 0.597 85.751 85.751 0.611 0.374 

2 0.099 14.249 100.000 0.300 0.090 
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Table 1 is the list of each function along with their 

canonical correlations. There will be as many function as 

there are variables in the smaller set which in this case is 

two (the predictor set). Each function must be interpreted 

and evaluated because some of them may not explain 

enough of the relationship between the variable sets. The 

term root is equivalent to function. Note that the first 

function will be created to maximize the Pearson r 

(canonical correlation) between the two synthetic variables. 

Then using the remaining variance in the observed 

variables, the next function will be created to maximize 

another Pearson r (the second canonical correlation) 

between two other synthetic variables under the condition 

that these new synthetic variables are perfectly uncorrelated 

with all others preceding them. Thus, the researcher should 

only interpret those functions that explain a reasonable 

amount of variance between the variable sets. The 

researcher interprets the first function as it explained 37.4% 

of the variance within their functions. Note that these are 

squared canonical correlation. The second function was 

sufficiently weak since it is explained less than 10% of the 

variance in their function (9.0%). 

 

Table 2. Dimension Reduction Analysis. 

Roots Wilks L. F Hypoth DF Error DF Sig. of F 

1 to 2 0.5698 2.20857 10.00 68.00 0.027 

2 to 2 0.90979 0.86764 4.00 35.00 0.493 

 

Table 2 shows the dimension reduction analysis in which 

hierarchical statistical significance tests are presented. 

Here, the full model was statistically significant. Function 

2 was not statistically significant as it explained only 9.0% 

of the variance (see 𝑅𝐶
2 from Table 2), which is less than 

that of the remaining variance as explained by Function 1. 

Thus, the effect sizes of Function 2 are less impressive. As 

part of the analysis, the researcher wants to know what I.Q. 

variables were related to what covariates in the multivariate 

analysis. In regression, beta weights are often consulted as 

it reflects the relative contribution of one predictor to the 

criterion given the contribution of other predictors. In the 

multivariate analyses, structure coefficients are often 

consulted, as it explains what variables are useful for the 

model. Therefore, the researcher assumes that interpretation 

of both standardized wights and structure coefficients are 

necessary for understanding variable importance in a CCA.

 

Table 3. Canonical Solutions for Functions 1. 

Function 1 

Variable Coef 𝑟𝑠 𝑟𝑠
2(%) 

ex -0.203 -0.081 0.032 

ax 0.155 -0.008 0.006 

tm -0.391 -0.155 2.403 

in 0.282 0.335 11.222 

sc 0.994 0.848 71.910 

    

COVARIATE 

rs -.0.305 0.899 80.820 

iq 1.281 0.995 99.003 

 

Table 3 presents the weights and structure coefficients for 

the criterion (called dependent) and predictor (called 

covariates) variables for the first two functions. It represents 

our recommended method for reporting CCA results, the 

standardized canonical function coefficients (weights) and 

the structure coefficient for all variables across both 

functions. The squared structure coefficients (𝑟𝑠
2) are also 

given, which represent the percentage of shared variance 

between the observed variables and synthetic variables 

from the observed variable’s set. Looking at the Function1 

coefficients, the relevant criterion variables are self-control 

and independence with tough-mindedness having made the 

second contribution to the synthetic criterion variable. This 

conclusion is supported mainly by the squared structure 

coefficients, which indicated the amount of variance the 

observed variable could contribute to the synthetic criterion 

variable. The canonical coefficients are also consulted and 

these personality variables tended to have the larger 

coefficients. Notice that, these variables structure 

coefficient had the same sign, indicating that they were all 

positively related; tm was inversely related to the other 

personality variables. 

The other side of the equation in Function1 involves the 

predictor set. The table 3 results tell that the intelligence 

quotient variable is primarily contributor to the predictor 

synthetic variable with a secondary contribution by a raw 

score. Because the structure coefficients for the two 

variables are positive, it is positively related to the 

personality variables. Note that this process for interpreting 

a function is directly analogous to identifying the useful 

predictors in a regression or interpreting and naming a 

factor, with the exception that the CCA has two equations 

that one must consider. 
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Table 4. Redundancy Analysis of Dependent and Independent Variates for both Canonical Functions. 

Standardized Variance of the Dependent Variables Explained by 

Their Own Canonical Variate (shared variance) The Opposite Canonical (redundancy)  

Canonical Function Percentage Cumulative Percentage Canonical 𝑅2 Percentage Cumulative Percentage 

1 0.1710 0.1710 0.374 0.639 0.639 

2 0.1730 0.3440 0.09 0.156 0.0795 

 

Standardized Variance of the Independent Variables Explained by 

Their Own Canonical Variate (shared variance) The Opposite Canonical (redundancy) 

Canonical Function Percentage Cumulative Percentage Canonical 𝑅2 Percentage Cumulative Percentage 

1 0.898 0.898 0.374 0.335 0.335 

2 0.101 1.000 0.09 0.009 0.345 

 

The redundancy analysis for the second function 

produces quite different results. First, the canonical 𝑅2 is 

substantially low (0.09). Both variable sets have low shared 

variance in the second function (0.1710 for the dependent 

variate and 0.101 for the independent variate). Their 

combination with the canonical root in the redundancy 

index produces values of 0.156 for dependent variate and 

0.009 for the independent variate. Thus, the second function 

does not explain a large proportion of the dependent 

variables’ variance. Form the redundancy analysis and the 

statistical significance tests, the first function should be 

accepted. 

 

IV. SUMMARY AND CONCLUSION 
 

A canonical correlation analysis was conducted using 

five personality variables and two I.Q. variables to evaluate 

the multivariate shared relationship between the two 

variable sets. The analysis yielded two functions with 

squared canonical correlation (𝑅𝐶
2) of 0.374 and 0.090 for 

each successive function. Collectively, the full model 

across all functions was statistically significant using the 

Wilk’s 𝜆 = 0.56978 criterion. 𝐹(10,68) = 2.20857, 𝑝 <
0.05. Because Wilk’s 𝜆 represents the variance unexplained 

by the model, 1 − 𝜆 yields the full model effect size in a 𝑟2 

type effect was 0.43022 which indicates that the full model 

explained a substantial portion, about 43.02% of the 

variance shared between the variable sets. The dimension 

reduction analysis allows the researcher to test the 

hierarchical arrangement of functions for statistical 

significance. As noted, the full model was statistically 

significant. Given the 𝑅𝐶
2 effects for each function, only the 

first function was considered significant in the context of 

this study. The last function only explained 9.0% of the 

remaining variance in the variable sets after the extraction 

of the prior functions.  

Table 3 presents the standardized canonical function 

coefficients and structure coefficients for Function 1. 

Looking at Function 1 coefficients; one sees that the self-

control and independence were the relevant criterion 

variables since they have both large values of standardized 

canonical coefficients. This supported by the squared 

structure coefficients. The results indicate only a single 

relationship exists of the first canonical function. In 

examining this relationship, the researcher sees that the two 

dependent variables, self-control and independence are 

quite closely related. The redundancy value of 0.064 and 

0.336 would be quite acceptable. When interpreting the 

independent variate, the two variables self-control and 

independence provide the substantive contributions and 

thus are the key predictors of the outcome dimensions. 

In this paper, the researchers thus concluded that there 

indeed was a significant relationship between our variable 

sets by evidence of statistical significance and effect sizes. 

Furthermore, this relationship was largely captured by the 

first functions in the canonical model. The complexity of a 

CCA is perhaps justified given the richness of the 

relationships it intends to model. In this study, the first 

function demonstrated theoretically consistent relationships 

among all of the variables that contributed to the function. 

It should be noted that our brief discussion is not meant as 

a detour around the quantitative foundations of the research 

for the full understanding of CCA and related analyses. It is 

hoped that this paper demonstrates the utility of CCA for 

some other research. 
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