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Chapter 1

Statement of the Problem

Chapter | presents an overview and explanation of the research
problem. Initially, a general discussion of factor analysis defini-
tions and practical uses is developed. Following this, specific
problems, both mathematical and pragmatic, regarding missing data

within the factor analysis technique are presented.

Introduction

A major problem throughout all univariate, bivariate, and
multivariate statistical techniques is that of missing data. More
specifically, the problem involves a determination of what is the
optimal method for handling missing information in data sets. This
problem becomes most critical particularly within multivariate
techniques, where the occurrence of missing data cannot only pro-
duce errant results, but can actually make it impossible for
results to be obtained.

Over the past 10 to 15 years, expansion in the use of multi-
variate techniques in the behavioral sciences has created an even
greater need for a scientific investigation into the problem of
missing data and its relation to multivariate methods. As re-
searchers continue to explore underlying complexities of behavior,
the utility of multivariate statistics may be even further

realized and, consequently, associated problems within these



statistical methods must also be effectively handled.

Factor Analysis

Within the entire realm of multivariate statistical methods,
factor analysis is perhaps one of the best known and most useful.

As Kerlinger (1973) well stated:

Because of its power and elegance, factor analysis can
be called the queen of analytic methods....factor
analysis is an extremely powerful and useful approach
to behavioral data, one that can help solve hereto-

fore intractable research problems. (p. 659)

In defining factor analysis, Bennett and Bowers (1976) con-

cisely explained:

The object of factor analysis is fairly simple in
principle. Suppose we carry out a set of measurements
on a sample of people or objects, then a-description
of any subject in the sample involves stipulating its
score on each of the measures we employ. I|f we employ
ten measurements, then ten scores are required %o
specify a description of the individual. However,
since some of the measures may correlate with (i.e. be
predictable from) others then this description is
probably uneconomical, since it is possible that the

individual may be adequately specified by using a



uses

smaller set of variables., The main aim may therefore

be said to be parsimony of description. (p. 8)

Kim (1975) further defined factor analysis and outlined its

in the following description:

The single most distinctive characteristic of factor
analysis is its data-reduction capability. Given an
array of correlation coefficients for a set of variables,
factor-analytic techniques enable us to see whether some
underlying pattern of relationships exists such that the
data may be 'rearranged' or 'reduced' to a smaller set

of factors or components that may be taken as source

variables accounting for the observed interrelations in
the data.

Puossible uses of the capability are many and varied.
Nevertheless, the most common applications of the method
may be classified into one of the following categories:
(1) exploratory uses--the exploration and detection of
patterning of variables with a view to the discovery of
new concepts and a possible reduction of data; (2) con-
firmatory uses--the testing of hypotheses about the
structuring of variables in terms of the expected
number of significant factors and factor loadings; and

(3) uses as a measuring device--the construction of in-



dices to be used as new variables in later analysis
«..it should be noted also that although all factor-
analytic applications are ultimately based on the
data-summarizing capability of the method, the specific
applications to various research problems are bounded

only by the user's imagination. (p. 469)

Missing Data

Researchers have long been plagued by problems of missing
data in univariate, bivariate, or multivariate situations and re-
search designs., As a pioneer in modern-day research, Fisher (1935)
discussed the problems of missing data specifically within the

context of experiments and associated block designs:

It sometimes happens, in an experiment in which some
cause of disturbance has been carefully equalized, as
are the rows and columns in a Latin square that, by

some unforeseen accident, one of the experimental values
is missing. This may happen through the death of an
individual, injury to a portion of a growing crop, a
gross error in recording, or to any such cause. With-
out the missing value equalization is no longer com-
plete, and it is sometimes thought that the whole
experiment has been wasted. |Indeed, the possibility

of such mishaps has been held to be a reason for



avoiding all experiments having intricate or complex

structures. (p. 173)

More recently, Cohen and Cohen (1975) broadly discussed the
occurrence of missing data in multivariate behavioral research with

the following:

There are a host of circumstances which result in missing
data. In survey research, for example, whether carried
out by face to face or telephone interviewing, or by
questionnaire, some subjects may refuse or simply fail
to respond to some items while responding to others.
In laboratory experiments, equipment failure, animal
mortality, a dropped tray of test tubes, or dropped-out
subjects may create some blanks in some columns of the
data sheets. In research in school settings, absences
or transfer of pupils or teachers may result in incom-
plete data. And so on. It is only a slight exaggera-~
tion to paraphrase Murphy's Law for Behavior Science
Research to read, 'If there are any ways in which data
can be lost, they will be.' (p. 265)

We thus view missing data as a pragmatic fact
that may be investigated, rather than as a disaster to

be mitigated. (p. 288)
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Again regarding multivariate analysis, and specifically linear
regression, McNeil, Kelly, and McNeil (1975) presented accurate in-
sights into the problems caused by missing data when multiple
variables are involved in research. They state, ''The possibility
of any one subject missing a score is geometrically increased when
one considers each additional predictor variable....researchers
should be cautioned, though, that forcing complete data oftentimes
generates bad data'' (p. 454). Such a statement demonstrates the
concept that, in certain instances, the accurate approximation of
missing data could be, in effect, an improvement over actual data
collected under unnatural circumstances.

Regarding specifically problems of missing data within the
factor analysis procedure, Remer and Burton (1971) explicitly

indicated:

Rarely in practical situations is it possible to obtain
complete data on all subjects, particularly when the
study is done on a large scéle. These gaps can some-
times be overlooked or accommodated when certain
statistics are employed. When large quantities of in-
formation are missing, problems arise concerning the

best method of handling the situation., |t becomes
infeasible to overlook or discard the subject for which
incomplete information has been obtained-~-such procedures

can, at times, produce very misleading results.



In any factor analytic technique, missing data can
do more than produce errant results. They can make it
impossible for any results to be obtained. The original
correlation matrix can easily be ill-conditioned and
hence, not invertable, stopping any extraction proce-
dure. The question thus becomes one of what to do about
large quantities of missing data. Little has been

written concerning this problem. (p. 2)

Specifically regarding factor analysis, Rummel (1970) dis-

cussed missing data problems from the mathematical standpoint:

The consequences of missing data is to allow some of
the principal minors of the correlation or covariance
matrix to be less than zero, and this results in nega-
tive eigenvalues. Since the square root of the
eigenvalue is used in scaling the eigenvectors, a
negative eigenvalue results in an imaginary number,
On the basis of this preliminary discussion, several
points about the effect of missing data can be made.

1. Missing data may result in negative eigen-
values.

2. When eigenvalues are ordered by size (i.e,
eigenvalues listed in order of variance extracted),

negative eigenvalues will be the last ones extracted



from the data.

3. An eigenvalue measures the amount of variance
accounted for by an eigenvector. Negative eigenvalues
measure imaginary variance (i.e. square root of a
negative value).

L., The more missing data there are in the data
matrix, the more imaginary variance there is,

5. Since the total variance of a variable is
unity if correlations are factored, the total amount
of variance extracted from a data matrix cannot ex-
ceed the number of variables. That is, when there is
imaginary variance due to missing data, the positive
plus imaginary variance must sum to the number of
variables,

6. With missing data, the positive variance ex-
tracted (the positive eigenvalues and their eigen-
vectors) will be inflated to compensate for imaginary
variance, since both positive and imaginary variance
added together must equal the number of variables,

7. With the inflation of the positive variance--
presuming that the number of factors extracted is
limited to those with positive eigenvalues--the loadings
on these factors will be larger than they should be and

the communality for the variables may exceed 1,00,



8. Those variables with the most missing data appear
to have the most inflated loadings and communalities.

(pp. 260-261).

From the pragmatic standpoint, missing data in factor analysis
are usually handled by computer packages in one of the following

means:

1. Listwise deletion: the default or normal means of handling
missing data within factor analysis which causes a case (subject)
to be entirely omitted from the calculation if that case contains a
missing value on any single variable,

2. Pairwise deletion: a case is omitted from the computation
of a given bivariate correlation coefficient if the value of either
of the variables under consideration is missing. A case is there=-
fore included in the computation of all simple correlation co-
efficients for which it has complete data. From the correlation

matrix, in the usual manner, the factor matrix is developed normally.

Both of these common methods for handling missing data contain
serious disadvantages. In the first case, listwise deletion, while
resulting in a mathematically pure correlation matrix, could cause
serious biases in the factor structure. Since only cases for which
complete data areobtained may be utilized in the analysis, it is
quite possiblie for large masses of cases to be lost due to the ex-

clusion of perhaps only one value on any given variable per case.
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Particularly within psychological, social, or educational research
efforts this may be a crucial problem, since the number of variables
can often be very large.

Pairwise deletion, while yielding a greater number of usable
cases, still introduces possible biases into the factor structure,
In this case, the initial correlation matrix is built from coeffi-
cients resulting from different n sizes; Which particular cases
that constitute each correlation coefficient could conceivably bias

the coefficients markedly,

Qverview of Research Design

The interface between problems of missing data and its rela-
tionship specifically to factor analysis deserves further serious
consideration. Since properly executed factor analysis necessi-
tates a full data set for theoretical and practical accuracy,
primary interest rests in studying the methods of missing data
approximation as related to the factor analysis procedure,

Specifically, this paper will analyze four methods of approxi-
mating missing data as related to principal component PA2 factor
analysis, utilizing varimax rotation. A total of two separate data
sets will be used, with an investigation of each of 26 factor
structures as they relate to the various missing data approximation
methods., The study will involve two data sets, four techniques of
approximating missing data, and three varying levels of missing

data amounts.
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The two complete data sets will be individually'Factor analyzed.
The varimax rotated factor matrix solutions will then serve as the
factor structure criteria for later comparative purposes,

In each of the data sets, varying percentages of data will be
randomly removed from 1/2 of the variables. This procedure is com-
parable to methods used by Burton and Remer (1971) in a similar
study using principal component analysis but without rotation. The
initial amount of data removed from 1/2 of the variables will be
10%, followed by 25%, and finally 50%. For each amount of missing
data, four least-squares approximation techniques will be used.
Thus, 26 factor structures (two data sets multiplied by four methods
of missing data approximation multiplied by three levels of missing
data amounts plus two full data set criteria factor structures) will
be comparatively analyzed.

The four missing data approximation methods will be as follows:

1. Mean Substitution

Calculated from the remaining data, a replacement for each
missing value with the mean for that variabie.

2. Pearson Correlation (Bivariate Regression)

Calculated from the remaining data, an estimation of the
missing values based upon a bivariate linear regression from the
highest correlating predictor.

3. Stepwise Multiple Regression

Calculated from the remaining data, an estimation of the
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missing values based upon a regression formula using only 1/3 of all
independent variables (the variables contributing the most to ex-
plained variance).

L, Full Multiple Regression

Calculated from the remaining data, an estimation of the missing
values based upon a regression formula using all independent

variables,

In each of the 26 solutions, a varimax rotated factor matrix will
be completed and studied. Comparisons between the 24 experimental
factor structures and two respective criteria factor structures will
be the focal point of the study.

Via this type of analysis, the optimum least-squares method for
each data set for each level of missing data amount can be ascertained.
The two data sets are purposely of different sizes and contain dif-
ferent distributional characteristics for the variables,

Within this design, general initial quidelines for handling
missing data in factor analysis may be developed for specific situa-
tions in which the percentage of missing data and ratios between
numbers of cases, variables, and factors are known. Commencing the
development of such guidelines represents a meaningful step forward
for all individuals actively involved in muitivariate behavioral
research.

The overall purpose of the current study is to provide an

additional step toward the development of a scientific system by
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which missing data approximation in factor analysis can be effec-
tively performed by a least-squares method, thus easily usable by
applied statisticians.

The alternate (research) hypotheses were developed after a
careful review of related previous literature. They represent
original hypotheses, never before formally presented. In the hypo-
theses, the two individual data sets under study were referred to
as sets D! and D2. Explanationé regarding these acronyms and others

used in this paper are presented in greater detail within Chapter (11,



Alternate (Research) Hypotheses

H(A)] :

H(A)Zt

Hia)3°

H(A)’-I-:

In data group DI, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 10% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be greater than a .05 probability level.

in data group D}, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 25% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be greater than a .05 probability level.

In data group D1, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 50% missing data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be greater than a .05 probability level.

In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 10% missing data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values

will be greater than a .05 probability level,



A5’

15
Indata group D2, for correiations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 25% missing data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be greater than a .05 probability level.
In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 50% missing data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values

will be greater than a .05 probability level.



Chapter 2

Review of Literature

Chapter I! consists of a review of previous literature con-
cerning least-squares missing data approximation techniques as
found throughout research,both in theory and in practical appli-
cations. A small number of previous studies have contributed
significant insights into the problem and have yielded worthwhile
recommendations for use in the current work. Such previous re-
search is studied and evaluated in this chapter,

Rummel (1970) presents a series of interesting suggestions
concerning the handling of missing data specifically in factor
analysis. Two least-square methods are presented, both of which
are utilized in the current paper; they are mean substitution and
multiple regression.

Regarding mean substitution, Rummel claimed:

Mean substitution may well be the most popular approach.
Unfortunately, the simplicity of the technique must be
weighed against the effect it has on the analysis. In-
serting the average will lower the correlations or
covariances of the variable. The more averages inserted
in the matrix, the more the overall correlations or

covariances will underestimate the true values. The

effect on the factors extracted will be to attenuate
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their loadings and, moreover, the analysis may stop
short of identifying all the meaningful factors
existing in the data. That is, the effect of in-
serting averages is to deflate the ... variance.

(p. 263)

Concerning the multiple regression approach, Rummel further

stated:

As long as many of the variables in the data matrix are
highly intercorrelated, regression estimation appears
to be an efficient and fairly reliable approach. |If,
however, the correlations between all the variables are
low or zero, then the estimates for the missing data may

be quite unreliable ... (p. 264)

Thus, Rummel clearly and concisely outlined the advantages
and disadvantages of two least-squares methods of data approxima-
tion. In addition, computational examples were presented.

Judging by Rummel's statements, it appears possible that no
one optimum method may exist. Rather, a particular method may be
optimum based upon a function of the inter-correlations of the
variables or other statistical characteristics of the data. It is
this partiular concept that will be further investigated as a part

of this research.
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McNeil, Kelly, énd McNeil (1975) presented a number of remedies
in handling missing data in general multivariate research situa-
tions. First, a possible solution to the missing data problem is
to simply exclude those subjects for which data is missing. How-
ever, the authors cautioned, '"Eliminating subjects because of missing
data most likely redefines the population from which one has sam-
pled, and hence to which one can generalize'" (p. 455).

Secondly, the researchers suggested that another solution to
the problem was to insert the mean value of a variable for any
missing value on that variable., As is stated in their text, how-
ever, ''Insertion of a mean value assumes that the person with
missing data is like the average subject with data. Another pro-
blem with inserting mean values is the reduction of the variance'
(p. 455). The method of mean substitution is used as one of the
four approximation methods utilized in the current study.

In order to deemphasize the reduction in variance brought
about by the mean substitution method, a random score from a pool
of possible variable values may be substituted. Although a somewhat
popular approach, the authors contended, ''If the persons who are [or
have ] missing data are different from those with data, then the
procedure of inserting random scores is, on the average, decreasing
the relationship between that variablé and any other variable'

(p. 456).



19
Finally, a multiple regression design is suggested in which
the missing value is predicted from other known values, As is

explained and cautioned by McNeil, et al:

[One may ] use as a criterion the predictor variable of
concern and include only those subjects who have com-
plete data on all predictor variables, then find the
weighting coefficients for the functional relation-
ship between the criterion (predictor variable of con-
cern) and the remaining predictor variables. These
weighting coefficients can then be applied to the
subjects who have missing data on that particular
variable., This last procedure seems to be of benefit
when there are a large number of variables relative to
the (small) number of subjects. This procedure,
though, does lead to a more systematic relationship
between the predictors and the criterion than might

really exist. (p. 456)

Frane (1976) discussed various least-squares methods for
handling missing data in all types of multivariate analysis. In
regard to simple linear regression in the bivariate case, an
estimate of the missing datum value can be made from the highest
correlating variable, As Frane suggested, ''The amount of computa-

tion needed is quite small, especially if the variable of highest
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correlation and its regression coefficient are computed for each
variable before estimation begins....while remaining very economi-
cal, this method avoids much of the serious bias that can. result
from merely using the mean as an estimate'' (p. 410). Frane,
obviously, does not endorse mean substitution as a particularly
viable approximation method.

Secondly, Frane discussed two predictors in stepwise regres-
tion as another method of handling missing data in multivariate

analysis, but warned:

The first two methods [simple linear regression and

two predictor stepwise regression ]can be criticized for
the same basic reason that estimation by sample means

is unacceptable: An estimate may be incompatible with
the value of another variable which has not been used

in the estimation. To avoid this problem, the number

of variables used to estimate a missing value cannot

be limited to one or two. The first two methods are
recommended for slow, small computers and preliminary

analyses only, (p. 411)

Finally, Frane suggested stepwise regression using more
than two predictors or full multiple regression using all re-
maining variables as predictors as the most powerful least-squares

methods. |In reference to the multivariate stepwise regression pro-
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cedure, he stated, ""This method is most highly recommended from a
theoretical point of view since it attempts to use the maximum
amount of information in the available variables in estimating
the missing values without overfitting" (p. &411).

Regarding the full multiple regression model, Frane suggested
that, '"Use of [this method ] is advised whenever the number of sub-
jects is large or the number of variables is not very large'

(p. 411).

With the current study, all three of the above least-squares
methods discussed by Frane will be utilized. |n addition, mean
substitution will also be investigated.

Guertin (1968) recognized missing data as a serious reality
in large-scale data collection stimulated by the onset of computer
analysis. In his work, Guertin estimated achievement test scores
for five student groups of n sizes: 463, 320, 62, 30, and 51.

Three methods of missing data approximation techniques were
used: omission, mean substitution and multiple regression esti-
mate. There were a total of ten variables (achievement test
scores) used in the analysis with varying levels of missing data
amounts artificially removed on each variable, The missing data
amounts ranged from 2% to 55% randomly across all variables and
groups.

Unfortunately, findings yielded inconclusive results. In

some cases, variables were best estimated by omission or mean
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substitution. In other cases, multiple regression estimates
proved optimum., Guertin concluded that in the majority of cases,
with his particular data set, obtaining multiple regression
estimates was generally not worthwhile even for a variable with
L0% missing scores and sample sizes as low as 50.

Rubin and Krus (1976) investigated missing data approximation
techniques in multivariate discriminant analysis. In a sample of
531 children measured on 79 variables, artificially eliminated
missing data was approximated by mean substitution and random re-
placement methods. Results indicated that although each approxi-
mation method had advantages and disadvantages, random replacement
from the available pool of study data, ''resulted in the least
reduction in the multiple correlation while still maintaining a
suitable sample size' (p. 3).

Thus, Rubin and Krus demonstrated that, for this specific
sample, mean substitution was not an optimum method of missing data

approximation. As Rubin and Krus concluded:

While there is no completely satisfactory resolution of
the problem inherent in the analysis of data with missing
observations....the systematic comparison of the out-
comes of procedures applied in the present study [arti-
ficial removal of existing data and criteria comparisons]
provides information to other investigators which can

serve as a basis for decision making in situations in-
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volving incomplete data matrices' (p. 9).

The Rubin and Krus work provides an excellent research model
for the current paper. Their study provided a viable research
methodology by artificially removing data from a full data set,
substituting missing values using select methods, and comparing
the multivariate discriminant analysis classification results to
the full data set classification results, Although their analysis
was performed upon a type of multivariate analysis other than
factor analysis, the conceptual framework of their study's design
is closely paralleled in the current research.

In an innovative work, very similar to this current study,
Remer and Burton (1971) presented a comparison of four least-squares.
approximation techniques as applied specifically to factor analysis.
In their work, presented at the American Educational Research
Association's 1971 Annual Meeting, the authors compared and ex-
plained the findings from four least-squares missing data approxi-
mation methods.

Artificial data with known characteristics was extracted
from Cattell and Jasper's Plasmode: 30-10=5-2 (1967). From the
extracted data, one-third of the data on one-half of the variables
was systematically eliminated. The study involved 300 cases mea-
sured on ten variables. The missing data were then approximated
by mean substitution, simple regression (i.e. bivariate correlation),

stepwise regression, and ful! multiple regression, thus resulting
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in four different data sets to be mathematically compared to the
full data set.

A principal components factor analysis, without rotation,
was performed on each of the four experimental (missing data
approximated) data sets. Each resultant factor structure was com-
pared to the criteria factor structure resulting from the original
full data set.

Goodness~of~fit was established by cross-correlations of
each factor structure solution with the solution from the complete
data, criterion factor structure.

The statistical analysis for this work involved cross-
correlations of the resulting factor score matrices. The analy-
sis indicated that, for all thirty factors, the following methods
resulted in the respective correlation coefficients: multiple
regression (.79), stepwise regression (.76), simple regression
(.74), and mean substitution (.72). As the authors stated, 'All
of these statistics show a trend in the anticipated direction'

(p. 10). Further, Rubin and Krus explained:

The present study showed that all four methods of
data-estimation compared fairly well with the criterion:
average absolute cross-correlations ranged between .72
and .79 for all 30 components....the average correla-
tions improved from the method of data-estimation

employing least concomitant information (mean substi-
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tution) to that employing most (multiple regression).

(p. 11)

In conclusion, Rubin and Krus stated:

This study is only a first step in determining the best
method for estimating missing data in factor analytic
studies. Research should be done with other data; and
using various methods of rotation. Other criteria of

goodness-of-fit may be explored. (p. 11)



Chapter |11

Methods and Procedures

Chapter |11l details the methods and procedures utilized in the
study. A description of the initial full data files is presented
followed by an explanation regarding the development of the 24 ex-
perimental data files in which missing data approximations were
made to varying degrees by different methods. Next, a detailed
discussion of how missing values were introduced into the data is
presented. Also explained is the nomenclature used throughout the
study to identify various data files. Following this, data pre-
paration procedures are discussed in detail. Next, an explanation
of factor analysis procedures integral to the study is presented
including, in order, descriptions of the PA2 factoring method,
varimax rotation, factor loadings, communalities, eigenvalues, and
a method of significant factor determination. The computer pro-
grams and statistical methods used in the study are then presented.
Lastly, a formal statement of the statistical (null) hypothesis

is made,

Explanation of Data Files

Two separate data files from two unrelated sources were used
in this study. The first data file consisted of data collected from
the Northwestern Guidance Clinic, located in Garden City, Michigan.

The data file was comprised of 60 subjects with 10 variables chosen
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to be studied upon each. The variables measured attitudinal charac-
teristics of foster parents partaking in a local foster care program
at the clinic, Data werecollected personally by the author with
available instrumentation.

The second data file was purposely chosen to be dissimilar to
the first so that the potential results of the study could be more
broadly generalizable and meaningful. This second file consisted
of a 10% subsample of the 1975 National Opinion Research Center
(NORC) poll of the United States. From the original data containing
1,490 cases and 237 variables, a computer generated random sample
of 150 cases was selected. Ten variables, conducive to factor
analysis, were selected for use, The following acknowledgment of
assistance must be presented regarding the National Opinion Research

Center data:

The National Opinion Research Center data utilized in
this study were made available (in part) by the Inter-
university Consortium for Political Research., The data
for the spring 1975 General Social Survey, National

Data Program for the Social Sciences, were originally
collected by James A. Davis of the National Opinion
Research Center, University of Chicago, and were distri-
buted by Roper Public Opinion Research Center, Williams
College. Neither the original collector of the data nor

the consortium bear any responsibility for the analyses
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or interpretations presented in the present study.

Validity and reliability characteristics of the instrumenta-
tion are provided in Appendix B.

From each data file, 12 additional experimental data files
were generated. Each one of the 12 additional files represented a
data set in which one of three missing data amounts were present
and one of four missing data approximation techniques was used to
approximate the missing values. Thus, 24 experimental data files
were artificially created from the two initial data files, yielding
a total of 26 unique data files used in the study.

All data files consisted of 10 whole number variables, either
of one or two digits. Missing data amounts, expressed as percen-
tages of the complete cases, were applied on one-half of the varia-
bles in each data set. In the first data file (D1), data were
artificially and randomly removed from variable numbers 3, 4, 5,

7, and 8 (v3, V4, V5, V7, and V8), Within the second data set (D2),
data were artificially and randomly removed from variable numbers

1, 3, 5, 6, and 9 (V1, V3, V5, V6, and V9). Complete distributional
information for each of the two full data sets is provided in
Appendices C and D. Actual data bases appear in Appendices K and L,

Each of the 26 unique data files are represented in Table 1,
Within the respective cell of the matrix appears the acronym used
in this study to label each particular file., As an example, the

data set ‘'DIM25SWR!'' indicates the first data set (D1), with 25%
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missing data on 1/2 the variables (M25), approximated by stepwise
regression (SWR). Similarly, ""D2M50ME' represents the second set
(D2), with 50% missing data on 1/2 the variables (M50), approxi-

mated by mean substitution (ME).



Table 1

Data Files and Associated Acronyms

Missing Data Missing Data (D1) (D2)
Amount Approximation Method Data Set 1 Data Set 2
0% Missing None DIFULL D2FULL
10% of Data on Mean (ME) DIMIOME D2M10OME
One-Half the
Variables
Missing Pearson Correlation (PC) DIMI0OPC D2M | OPC
(M10) (Bivariate Regression)
Stepwise Multivariate DIMIOSWR D2M | OSWR
Regression (SWR)
Full Multiple Regression (FMR) DIM{OFMR D2M I OFMR
25% of Data on Mean (ME) D IM25ME D2M25ME
One-Half the
Variables
Missing Pearson Correlation (PC) D IM25PC D2M25PC
(M25) (Bivariate Regression)
Stepwise Multivariate DIM25SWR DIM25 SWR
Regression (SWR) g M233
Full Multiple Regression (FMR) DIM25FMR D2M25FMR
50% of Data on Mean (ME) D IM50ME D2M50ME
One-Half the
Variables
Missing Pearson Correlation (PC) D IM50PC D2M50PC
(M50) (Bivariate Regression)
Stepwise Multivariate
Rearession (SWR) D IM50SWR D2M50SWR
Full Multiple Regression (FMR)| DIMS0FMR D2M50FMR
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Data Preparation Procedures

Data for the first data set (D1) were collected by the author,
on site, at the Northwestern Guidance Clinic, Garden City, Michigan
during the summer of 1977. Attitudinal responses to an evaluation
questionnaire given to all foster parents partaking in a foster
care program were coded from the questionnaires onto the Hollereith
standard 80-space coding sheet. Cases with missing data were
eliminated.

From the coding sheets, standard 80-space Hollereith computer
cards were punched, with one card (record) used per case. An !BM
card punch and verifier were used to generate an additional back-
up data deck. Data were formated ''FL4,2,2X'" allowing for the maxi-
mum four digit value with two spaces between each value for
legibility., Experimental data files generated from this data set
maintained this same input data format, thus allowing for all
approximated values to be carried to two decimal places.

Data for the second data set (D2) were available on tape from
the Inter-University Consortium for Political Research (ICPR),

P.0. Box 1248, Ann Arbor, Michigan 48106, The data file, dic-

tionary, and codebook were available at Wayne State University on

tape number 7525, positions 16, 17, and 18 (tape blocking of 3480,290).
From this massive national survey data file, 10 variables appropriate
to factor analysis were selected and 150 cases without missing data

were selected randomly by computer, via the Statistical Package
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for the Social Sciences (SPSS), Version 6.02 (1975).

From each 10 variable data file, data were randomly eliminated
in varying amounts on a predetermined set of five variables. This
was done manually via computer terminal,

Following the creation of the six data files containing the
three appropriate levels of missing data (three files per data set),
the missing data approximation values or formulae were calculated
for each variable needing estimation from only the complete data
cases in each file. Using such a research design yields a more
practical approach to the problem of missing data. In this method,
not only will each one of the four approximation techniques possibly
yield different scores for the same missing value, but the same
method of approximation may yield a different score for the missing
value, depending upon the amount of complete cases the approximation
value or formuia is calculated from.

Using the Statistical Package for the Social Sciences (SPSS)
(1975), means and regression equations used for approximating the
missing values in the 24 experimental data sets were calculated.
Next, by lengthy manipulation of data files, and by the use of com-
puting commands available with the SPSS computer package, the
missing data values were computed and placed into the data files
in their proper position. The assembly of the resultant 24 experi-
mental data sets was accomplished by hand at a computer terminal.

Lastly, all data files were stored on tape in appropriate blocking
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formats. Specific information regarding the approximation formulae
used in each of the 24 data files is presented in detail in Tables

2 through 7.



34
Table 2
Approximation Formulae (Unstandardized) Used in
Data Files DI with 10% Missing Values

(DIM10=-==)

Full Multiple Regression (DIMIOFMR) :

V3 = .17(V1) + .45(v2) + .07(vé) - .10(v9) - .05(v10) + 4.87
vh = L5(V1) + ,13(v2) + .13(v6) - .01(V9) - .03(V10) - 0.27
V5 = -.01 (V1) = .11(V2) + .06(V6) + .10(V9) - .05(VI0) + 2.17
V7 = -.16(V1) + ,16(v2) - .25(v6) - .04(Vv9) + .20(Vi10) + 6.95
V8 = .14(V1) + .13(V2) - .1L4(Vv6) - .17(v9) + .12(v10) + 7.17

Stepwise Regression (DIMIOSWR):

V3 = 47(v2) + .20(V1) - .08(V9) + L.62
vh = 47(v1) + .10(V6) + .14(v2) - O.44
V5 = .11(v9) - .12(v2) + .03(v6) + 2.14
V7 = -.29(v1) - ,24(v6) + .19(vi0) + 8.32
V8 = -.18(V9) + .06(Vv2) - .04(v6) + 8.21

Bivariate Regression; Pearson Correlation (DIMIOPC):

V3 = .31(V2) + 6.04
Vh = [34(v1) + 1.26
v = ,11(v9) + 1.34
V7 = -.38(Vl) + 8.45
v8 = -.20(v9) + 8.53

Mean Substitution (DIMIOME):

v3 = 8.32
vh = 2,06
V5 = 1.69
V7 = 7.57
v8 = 7.91
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Table 3

Approximation Formulae (Unstandardized) Used in

Data Fi

les D1 with 25% Missing Values

(DIM25--=) -

Full Multiple Regression (DIM25FMR):

V3
vh
V5
V7
v8

[T TR I B

L05(V1) + .51(v2) + .13(v6) - ,10(v9) - .07(vio) + 4.53
L69(V1) + .08(v2) + .04(v6) + .06(Vv9) + .02(vi0) - 0.49
L09(V1) - L13(v2) + .o4(vé) + .11(v9) - .ok(vio) + 2.23

-.43(v1) + .

21(v2) - .18(v6) - ,07(v9) + .13(vi0) + 7.20

L06(V1) + .09(v2) - .12(v6) - ,18(V9) + .14(Vi0) + 7.37

Stepwise Regression (DIM25SWR):

V3
Vi
V5
V7
v8

v u nun

Bivariate

V3
vh
V5
V7
v8

oo

.55(v2) + 1

3(V1) - ,05(v9) + 4.05

63(V1) + ,07(v6) + .05(v9) + 0.21

-, 12(v2) +
-.53(v1) -
-.19(v9) - .

Regression;

L7(v2) + 4,

L12(Vv9) + J12(v1) + 2.02
LA3(v9) + L16(v2) + 7.91

10(v6) + .14(viQ) + 8.13
Pearson Correlation (DIM25PC):

78

.63(V1) + 0.64
-.20(v2) + 3,28
-.64(V1) + 8.94
-.21(v9) + 8.44

Mean Substitution (DIM25ME):

V3
Vi
V5
V7
v8

8.25
2.05
1.80
7.50
7.75
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Table 4
Approximation Formulae (Unstandardized) Used in
Data Files DI with 50% Missing Values

(D1M50---)

Full Multiple Regression (DIMSOFMR):

V3 = -.16(V1) + .56(v2) - .02(v6) -~ .10(Vv9) - .01(V10) + L.65
v = -, 24(y1) - ,21(v2) - .01(v6é) + 01(v9) - .05(VIO) + 3.52
V5 = =,23(V1) - .24(V2) + .29(V6) + .04(V9) - .33(VI0) + 4,10
V7 = A47(v1) + .51(v2) - ,26(v6) - .13(V9) + .31(V10) + 3.18
V8 = .3L(Vv1) + .11(V2) - .36(V6) - .25(V9) + .45(V10) + 6.45

Stepwise Regression (DIMSOSWR):

V3 = .55(v2) - .11(v9) - .15(Vl) + L.61
vh = ,13(V9) - .06(v6) - ,07(v2) + 1.93
V5 = -,28(V10) + .26(Vv6) - .13(v2) + 2.8L
V7 = .22(v2) - .19(v9) + .08(V10) + 6.53
V8 = -.25(V9) + .35(VI0) - .29(v6) + 8,17

Bivariate Regression; Pearson Correlation (DIM50PC):

V3 = .66(V2) + 3.14
Vh = 12(V9) + 1.21
V5 = -, 11(V10) + 2.13
V7 = .30(v2) + 5.72
V8 = -.31(v9) + 8.77

Mean Substitution (DIMSOME):

V3 = 8.13
vh = 1,57
V5 = 1.63
V7 = 7.97
v8 = 7.83
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Table 5
Approximation Formulae (Unstandardized) Used in
Data Files D2 with 10% Missing Values

(D2M10---)

Full Multiple Regression (D2MIOFMR):

V1 = ,07(V2) + .25(v4) + .88(V7) + .09(vB) - .26(V10) + 22.64
V3 = 01 (V2) + .OL(vh) + .01(v7) + .02(v8) + .07(vi0) + 19.17
V5 = -,06(V2) + .,95(vh) + ,18(V7) + .23(v8) + ,11(V10) + 3,39
V6 = ~.08(v2) + .05(vhk) + .58(V7) + .16(Vv8) - .01(V10) - 0.46
V9 = .65(V2) + .07(Vh) - ,51(v7) - .64(v8) - .4h4(V10) + 53.64

Stepwise Regression (D2M10SWR):

V1 = .25(v4) + .88(v7) - .22(v10) + 23.61
V3 = .oL(vh) + .03(v8) + ,07(v10) + 19.17
V5 = ,01(v4) + .28(v8) + .20(v7) + 3.22
V6 = .60(V7) + .05(vh4) + ,17(v8) - 1.34
V9 = -,71(v8) + .63(v2) - .L46(V7) + 53.02

Bivariate Regression; Pearson Correlation (D2MIOPC):

V1 = 34(vh) + 26.66
V3 = ,05(vh4) + 19.81
V5 = .15(vh) + 6.51
vé = .75(v7) + 1.38
V9 = 1.14(v8) + 56.48

Mean Substitution (D2M10ME):

V1 = 40,37
V3 = 21.65
V5 = 12,47
V6 = 8.67
V9 = 42,63 .
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Table 6
Approximation Formulae (Unstandardized) Used in
Data Files D2 with 25% Missing Values

(D2M25--=)

Full Multiple Regression (D2ZM25FMR):

VI = -,01(V2) + .18(vh) + 1.16(v7) - .28(v8) + .15(vi0) + 24,32
V3 = ,10{(Vv2) + .03(v4) + ,09(V7) + .01(v8) + ,13(V10) + 17.72
V5 = -,06(V2) + .09(V4) + .17(V7) + .23(v8) + .09(v10) + 3,81
V6 = -,11(v2) + .03 (VL) + .57(v7) + .14(v8) - ,02(v10o) + 1.00
V9 = 49(v2 + . 11(vh) - .72(v7) - .84(v8) - .15(V10) + 53.64

Stepwise Regression (D2M25SWR):

VI = 1.17(V7) + .19(Vh) - .23(v8) + 24,74

V3 = .0L(vl4) + .16(V10) + .07(V2) + 18.34

V5 = .09(vh) + .28(v8) + .19(V7) + 3.49

V6 = .61(V7) + .15(v8) + .Oh4(vLk) - 0.28

V9 = -.81(v8) - .57(v7) + .46(v2) + 55,09
Bivariate Regression; Pearson Correlation (D2M25PC):

vl = 1.,43(v7) + 26.88

V3 = .04(v4) + 19.85

V5 = 14(vh) + 6.82

Ve = .73(v7) + 1.80

V9 -1.25(V8) + 56.71

Mean Substitution (D2M25ME):

vVl = 41,05
V3 = 21.66
V5 = 12,65
V6 = 9,05

V9 = 41.43
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Table 7
Approximation Formulae (Unstandardized) Used in
Data Files D2 with 50% Missing Values

(D2M50-=-)

Full Multiple Regression (D2M50FMR):

Vi = -.40(v2) + .34(vh) + 1.00(v7) - .82(Vv8) + .02(Vi0) + 29.30
V3 = ,14(v2) + .03(v4) + .09(V7) - .01(v8) + .19(viQ) + 17,59
V6 = - 10(V2) + .09(Vh4) + .15(V7) - .22(V8) + ,16(VI0) + 3.79
V6 = -,08(V2) - .0L4(vls) + ,58(V7) + .17(V8) - .06(V10) + 0,Lk
V9 = ,36(v2) + .10(v4) - .75(v7) - .62(v8) - .46(V10) + 54.50

Stepwise Regression (D2MS0SWR):

VI = 34(vk) + 1,13(V7) - .71(v8) + 25.27

V3 = ,04(vhk) + ,19(VIO) + .11(v2) + 17.95

V5 = ,10(vh4) + .30(v8) + .19(V7) + 3.32

V6 = .60(V7) + .18(v8) + .oL(vL4) - 0.61

V9 = -,59(v7) - .68(v8) + .38(v2) + 53.48
Bivariate Regression; Pearson Correlation (D2M50PC):

Vi = 45(vh4) + 23.46

V3 = ,05(vh4) + 19.92

V5 = .15(vk) + 6.78

V6 = .75(V7) + 1.75

V9 = -.98(V7) + 50.30

Mean Substitution (D2M50ME):

Vi = 41,53
V3 = 21,85
V5 = 12,81
V6 = 9.33
V9 = 40.43
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After the establishment of the 24 experimental data structures,
the data files, in addition to the two full data files, were all
factor analyzed. The principal components method PA2 with varimax
rotation was used since it represented the most traditional approach
popularized by applied statisticians and behavioral researchers.

The statistical information in each factor analysis provided
the following data:

1. Correlation matrix

2. Initial communality estimates

3. Number of iterations required

L, Initial factor matrix

5. Final communalities

6. Eigenvalues for each factor

7. Percentages of variance accounted for by each factor

8. Cumulative percentages of variance accounted for by

each factor
9. Varimax rotated factor matrix

10. Transformation matrix

Values regarding the above are shown in Appendices E, F, G,

and H.
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A brief discussion of the relevant methods and data outputs
integral to factor analysis as found in this study is presented

below.

PA2 Factor Analysis

The PA2 method of factor analysis employed in this study is
characterized by a number of qualities. First, PA2 replaces the
main diagonal elements of the correlation matrix with communality
estimates. The initial communality estimates are yielded by the
squared multiple correlation between a given variable and the re-
mainder of the variables in the given matrix.

After the initial communality values are in the correlation
matrix, PA2 uses an jteration procedure for improving the initial
estimates of these communality values. PA2 and iteration is further

explained by Kim (1975):

First, the program [ SPSS] determines the number of factors
to be extracted from the original or unreduced correla-
tion matrix. The program then replaces the main diagonal
elements of the correlation matrix with initial estimates
of communalities, the R2 estimates. Next, it extracts

the same number of factors from this reduced matrix, and
the variances accounted for by these factors become new
communal ity estimates. The diagonal elements are then

replaced with these new communalities. This process
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continues until the differences between the two succes-
sive communality estimates are negligible,
It may be noted that PA2 can handle most of the
initial factoring needs of the user. At present, this

is the most widely accepted factoring method. (p. 480)

Varimax Rotation

After the initial factor structure is obtained, a rotation of
axis is usually recommended and performed. |In most instances, the
rotational method is orthogonal (i.e. axis kept at 90°). The per-
haps most popular method of orthogonal rotation, varimax, was used

in the current study. A purely mathematical explanation is offered

by Harmon (1967):

The varimax method centers upon simplifying the factors
(or columns) within the factor matrix. In other words,
varimax rotation tends to keep factors clearer by maxi-
mizing the variance of the squared loadings in each
column of the factor matrix. (p. 305) Varimax is now
generally accepted as the best analytic orthogonal

rotation technique. (p. 311),

As Kim (1975) indicated, '"This method of rotation [varimax] is
the most widely used...." (p. 485). Additionally, Rummel (1970)

indicated:
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Almost all published factor analysis studies doing
analytic orthogonal simple structure rotation now employ
varimax and the criterion is the basis of all the ortho-

gonal rotation computer programs of which | am aware.

(p. 392)

Factor Loadings and Communalities

A factor loading may be thought as a correlation coefficient
measuring the association between a variable and a given factor.
The factor loadings were used in this study extensively in terms
of the hypotheses testing. Correlations between factor loadings
from the appropriate experimental factor matrices and the associa-
ted criterion factor matrix were used as goodness-of-fit measures
in determining optimum missing data approximation methods. As

Bennett and Bowers (1976) indicated:

The squareof a factor loading is the amount of variance
of a variable attributable to or explicable by that
factor. Thus the sum of squared first factor loadings
is the amount of the total variance attributable to that
factor. The higher the factor loadings, therefore, the

greater the amount of variance explained. (p. 17)

Regarding loadings and the calculations of communalities, the
communality value (hz) is computed by means of the following

formula:
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h] = ajp + ajp = 313 ...+ oAjj
where h% = communality for variable 1
and a?j = factor loading squared for

variable i on factor j

Thus, the variance of a variable accounted for by all of the
factors is given by the sum of the squares of the respective
factor loadings, for an orthogonal solution. |In the above equa-
tion, assuming three factors are present, the communality (hz)
represents the proportion of variance in variable 1 accounted for

by common factors. As Kim (1975) stated:

The total variance of a variable accounted for by the
combination of all common factors, designed h?, is
usually referred to as the communality of the variable.
This value indicates the amount of the variance of a
variable that is shared by at least one other variable
in the set....the importance of a given factor for a
given variable can be exactly expressed in terms of the
variance in the variable that can be accounted for by

the factor. (p. L475)

Bennett and Bowers (1976) further indicated the following re-
garding communalities and factor loadings, stated in non-

mathematical terms:
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The total variance associated with each variable may be
thought of as having two components: that variance
which it shares with other variables (known as the
''eommon variance''), and the variance specific to itself
(known as the ''unique variance''), although the latter
also contains an amount of error variance., The fact
that such common variance exists means that those varia-
bles which share common variance in part measure the
same things, i.e. common factors. The extent to which
a variable possesses unique variance is an indication
that this variable measures something which none of the
other variables in the set measure..,.communality is

the measure of common variance. (p. 14)

Eigenvalues and the Extraction of Significant Factors for Analysis

As communalities measure common variance in a variable by
squaring and adding all loadings of a variable across factors,
eigenvalues indirectly are used to express the percentage of total
variance explained by particular factors. Eigenvalues (also known
as latent roots) are calculated similarly to communalities by the
following equation:

/\ 2 2 2 2
= 2 + + + a

]] 812 a.|3 LI jk
where /{ eigenvalue for factor 1
2
a

jk

square of factor loading a on

factor j for variable k
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Thus, the sum of squares of the loadings on each factor is
known as the eigenvalue for that factor.
The relationship between eigenvalues and communalities for a

given factor matrix is:

3

24 F &

1 1 k=1

Hence, the sum of all eigenvalues across factors is equal to
the sum of all communalities across variables.

Eigenvalues represent an important concept in the factor
analysis procedure as they may be used to determine the number of
significant factors to extract from a given factor matrix.

Generally, the most popular method of factor extraction employs

this use of eigenvalues as expressed by Child (1970):

A technique in considerable use at present is Kaiser's
Criterion suggested by Guttman and adapted by Kaiser.

The rule is very simple to apply. Only the factors having
latent roots [eigenvalues] greater than one [1.0] are

considered as common factors [ and are extracted] . (p. 43)

The above criteria's credibility is also supported by its use
as the default option within the SPSS computer package used in the
current study's analysis.

Other factor extraction criteria are available, notably the

scree test suggested by Cattell (1967, pp. 174-243); however, this
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method was arbitrarily not chosen for use in the current paper.

As explained from the variance standpoint, Kim (1975) explained:

In the principal-component matrix, the eigenvalues asso-
ciated with each component represent the amount of total
variance accounted for by the factor. Therefore, the
importance of a component [factor ] may be evaluated by
examining the proportion of the total variance accounted
for.

Proportion of total variance

A

accounted for by component i = n

Where ;\; represents the eigenvalue of the i th com-
ponent and n represents the number of variables in

the set....the program retains and prints only com-
ponents with eigenvalues greater than or equal to 1.0.
This criterion [Kaiser's criterion ] ensures that only
components accounting for at least the amount of the
total variance of a single variable will be treated

as significant. (p. 479)

In this study, Kaiser's criterion (a minimum eigenvalue of
1.0 needed for factor extraction) was generally applied, with modi-
fication. In the many resulting factor analyses, eigenvalues of
1.0 or higher generally were found for only three factors, thus

resulting in the final factor matrix of a size ten by three (i.e.



ten variables by three factors). In some instances, however,
strictly applying Kaiser's guidelines resulted in the extraction of
two or four factors, hence creating unequally sized factor matrices.
For this reason, three factors were always extracted for each factor
analysis, regardless of the eigenvalues associated with those fac-
tors. In no case, however, were eigenvalues of extracted factors
found to be less than 0.90. Appendices E, F, G, and H display

specific data information regarding the eigenvalues.

Initial Factor Matrix

This matrix represents the original factor matrix solution
before rotation. Although generally not used for interpretation,
this matrix often illustrates valuable information about the

structure of the variables.

Transformation Matrix

The transformation matrix produced for each factor analysis
depicts the matrix used in converting the initial factor matrix to

the terminal varimax rotated matrix.

Plot of Varimax Rotated Factors

The varimax rotated final factor matrix for each analysis was
piotted in two dimensional space for all possible pairs of factor
axes. Since each factor analysis resulted in three factors, for
example, A, B, and C, there resulted three two dimensional plots,

namely, A/B, A/C, and B/C, constituting the vertical/horizontal
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axes, respectively. All 10 variabies are plotted in their positions
relative to the factor axes for each plot and are available upon re-

guest from the author c/o Wayne State University, Detroit, Michigan,

Factor Score Coefficient Matrix

Factor scores, representing composite scales that depict the
theoretical bounds related to the respective factors, may be calcu-
lated by means of the factor score coefficient matrix.

As an example, the factor score for an individual case is
calculated from the equation:

f = az + bz + cz - dz

J 1 2 3 L
where Fj = an individual's factor score on
factor j
a, b, ¢ = coefficient values from the

factor score matrix
z_ = standardized values of variable n
on factor j
(i.e. value of variable n minus mean
of variable n, quantity divided by
standard deviation of variable n)
A factor score coefficient matrix was generated for each fac-
tor analysis performed and is included in the factor analyses out-

put. See Appendices E, F, G, and H.

Computer Programs

Extensive use of the computer was essential in a study of this
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type and scope. The Michigan Terminal System (MTS) at Wayne State
University was used exclusively both in batch and terminal modes
for the preparation of the many data files. Within MTS, great use
was made of the Statistical Package for the Social Sciences (SPSS),
Versions 6.02 (1975), and 7.0 (1977). In total, over 80 hours of
terminal connection time was needed to create all missing data
approximated data files and conduct the necessary statistical opera=-

tions.

Statistical Analysis

The statistical analysis will be comprised of an assessment of
Pearson product-moment |inear correlation coefficients found be-
tween factor loadings of experimental matrices and their respective
criterion factor matrix. Thus, for each experimental factor matrix,
loadings from extracted factors will be linearly correlated with the
factor loadings from the criterion factor matrix of the respective
data file. Twelve correlation coefficients for data set D! result
as depicted in Table 8, A similar matrix of 12 correlation co-
efficients would be established for data set D2.

This method of correlation among loadings was accomplished by
creating a separate data file composed entirely of loadings on
significant factors from the various factor matrices and applying
a Pearson correlation to the data,

The higher the resulting correlation coefficient between an

experimental factor matrix's loadings and those of the respective
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criterion factor matrix, for all three extracted factors, the
"closer fit'' a particular experimental matrix is to its criterion
matrix and, hence, the more accurate the missing data approximation

method which generated that experimental matrix.



Matrix Model of Correlations Between Experimental

and Criterion Loadings for a Data Group

Table 8
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Approximation Method

Missing Data Amount

Full Multiple Regression
Stepwise Multiple Regression

Bivariate Regression
(Pearson Correlation)

Mean Substitution

10%

"1

21

25%
r
12

F22

r

Flyp

50%
F3

r

23

r

rL*’B

This type of tabular presentation will facilitate comparisons

of goodness-of-fit within and across missing level amounts and be-

tween approximation methods.



Null Hypotheses

"

0)3°

In data group D1, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 10% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be equal to a .05 probability level or less.

In data group DI, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 25% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be equal to a .05 probability level or less,

In data group D1, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 50% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be equal to a .05 probability level or less.

In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 10% missing data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values

will be equal to a .05 probability level or less,

53
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H(O)S: In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 25% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values
will be equal to a .05 probability level or less,

In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 50% missing data

on 1/2 the variables approximated, the difference be-

tween the highest r and lowest r significance values

will be equal to a .05 probability level or less.



Chapter |V

Findings

Chapter 1V presents the findings of the study. Pearson linear '
correlation coefficients were calculated, as described in Chapter
I1l, between all loadings on the three significant factors from any
given experimental factor matrix and its respective criterion factor
matrix.

Findings are shown in order of the six respective hypotheses.
For each given level of missing data amount (i.e. 10% missing, 25%
missing, and 50% missing), and for each data group, separate tables
depict the findings. Next, one large correlation matrix per data
group illustrates the Pearson correlations between all factor
matrices.

Scattergram plots of the correlations between experimental and
respective criterion matrices are illustrated in Appendices | and J.
Criterion factor matrices and related data are presented in
Appendices E and F. Experimental factor matrices and related data
are presented in Appendices G and H, for data groups Dl and D2 re-

spectively,



56

Hypothesized Findings

o)1’

In data group D1, for correlations between criterion

Hypothesis H(

factor matrix loadings and those from respective
experimental factor matrices with 10% missing data

on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values

will be equal to a .05 probability level or less.

Table 9§ indicates that Hypothesis H(O)l was retained. There
was less than a .05 probability level difference between the highest
and lowest factor loading correlations regardless of which missing
data approximation method was utilized. Alternative Hypothesis H(A)l
was thereby not accepted.

An examination of the findings indicated that within data group
D1, with 10% missing values, any of the least-squares approximation
methods apparently work effectively., Each of the four correlations
between the experimental and criterion factor loadings were signi-
ficant at p = ,001, The difference between the highest and lowest
correlation coefficients was negligible, Nonetheless, the lowering
of the correlation coefficients was in the anticipated direction, in
decreasing order of correlation coefficient magnitude as follows:
full multiple regression, stepwise regression, Pearson correlation,

and mean substitution approximation methods,
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In summary, with only 10% of the data approximated in this

data set, any least-squares approximatﬁon method appears suitable,



Table 9

Correlation Coefficients Between Experimental

and Criterion Factor Matrices for Data Group DI

with 10% Missing Values

58

Experimental Factor Matrices

Criterion Factor Matrix

D1 Full

DIMIOFMR
(Full Multiple Regression)

DIMIOSWR
(Stepwise Regression)

DIMIOPC
(Pearson Correlation)

DIMIOME
(Mean Substitution)

+.9901 (Correlation)
(30) (Cases; 10 loadings on

each of 3 factors)

p=.001 (Significance level of

+.,9872
- (30)
p=.001

+.,9833
(30)
p=,001

+.9763
(30)
p=.001

correlation)




59
Hypothesis H(O)Z:
In data group D1, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 25% missfng data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values

will be equal to a .05 probability level or less,

Table 10 indicates that Hypothesis H was rejected., Thus,

(0)2
there was a .05 or greater probability level difference between the
highest and lowest factor loading correlations when different data
approximation methods were utilized. Alternative Hypothesis H(A)Z

was thereby accepted.

Findings indicated substantial differences between the 25%
missing data approximated groups and the previous 10% missing data
groups. In the case of 25% missing data in data group D}, gross
differences between the approximation methods became evident.

Based upon the resulting correlation coefficients, the stepwise
regression method yielded the closest loading approximations to the
loadings in the criterion factor matrix (r = +.53). No other approxi-
mation methods in this particular case proved to be worthwhile,
Surprisingly, the full multiple regression method, while being
optimal for the 10% missing data situation, correlated only at the
p = .10 level, with a coefficient of merely +,24,

The Pearson correlation method and mean substitution method
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produced rather interesting, although not accurate, loading approxi-
mations. In each of these cases, the three'significant factors
under analysis were extracted in a somewhat different order. Such
an occurrence obviously caused a drastic reduction in the correla-
tion of these loadings with the criterion matrix., Nonetheless, since
factors were extracted in the order of their amount of explained
variance (eigenvalues), the method of comparison of these loadings
to the criterion loadings remains valid. In these cases of altered
factor order extraction, the approximation method causing this out-

come was clearly not desirous,
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Table 10

Correlation Coefficients Between Experimental

and Criterion Factor Matrices for Data Group DI

with 25% Missing Values

Experimental Factor Matrices

Criterion Factor Matrix
Dl Full

DIM25FMR
(Full Multiple Regression)

D IM25SWR
(Stepwise Regression)

DIM25PC
(Pearson Correlation)

D IM25ME
(Mean Substitution)

+.2412 (Correlation)
(30) (cases; 10 loadings on
each of 3 factors)
p=.100 (Significance level of
correlation)

+.5285
(30)
p=,001

-.3h68°
(30)
p=.030

-.22642
(30)
p=.114

2 indicates possible difference in factor order extraction
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Hypothesis H(0)3:
In data group DI, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 50% missing data
on 1/2 the variables approximated, the difference be-

tween the highest r and lowest r significance values

will be equal to a .05 probability level or less.

Table 11 indicates that Hypothesis H was rejected. Thus,

(0)3
there was a .05 or greater probability level difference between the
highest and lowest factor loading correlations when different data
approximation methods were utilized. Alternative Hypothesis H(A)3
was thereby accepted.

Lastly for data group DI, the 50% missing data approximation
level was investigated. This highest level of approximated missing
data amount yielded widely varied correlation coefficients.

Interestingly and inexplicably, both the full multiple regression
and stepwise multiple regression methods demonstrated marked weakness
in duplicating the criterion factor matrix. Strangely, the Pearson
correlation method, while being a poor method of estimation in the
25% missing data case, became the optimal estimation method in the

50% missing data situation. Mean substitution, however, was a weak

approximation method for both the 25% and 50% missing data levels.
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Table 11

Correlation Coefficients Between Experimental

and Criterion Factor Matrices for Data Group D!

with 50% Missing Values

Experimental Factor Matrices

Criterion Factor Matrix
D1 Full

D IM50FMR
(Full Multiple Regression)

DIM50SWR
(Stepwise Regression)

DIM50PC
(Pearson Correlation)

DIM50ME
(Mean Substitution)

+.0688 (Correlation)
(30) (Cases; 10 loadings on
each of 3 factors)
p=.359 (Significance level of
correlation)

+,0929
(30)
p=.313

+.5312
(30)
p=.001

-.0331°
(30)
p=.431

a

indicates possible difference in factor order extraction
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Hypothesis H(O)h:
In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 10% missing data

on 1/2 the variables approximated, the difference be-

tween the highest r and lowest r significance values

will be equal to a .05 probability level or less.

Table 12 indicates that Hypothesis H was retained. There

(0)4
was less than a .05 probability level difference between the highest
and lowest factor loading correlations regardless of which missing

data approximation method was utilized. Alternative Hypothesis H(A)h
was thereby not accepted.

Somewhat similar to what was found in data group D1 with 10%
missing data approximated, data group D2, with the identical amount
of missing data approximated, yielded high and closely similar cor-
relation coefficients. Nonetheless, some differences did appear.

In the case of data group D2 with 10% missing data approximated,
the stepwise regression method yielded the closest fit to the criterion
factor loadings. This method was followed closely by mean substitution,
full multiple regression, and Pearson correlation, in that order. All

correlations, however, were significant at the p = .001 level, as was

the case in the similar DI data group results.



Table 12
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Correlation Coefficients Between Experimental

and Criterion Factor Matrices for Data Group D2

with 10% Missing Values

Experimental Factor Matrices

Criterion Factor Matrix

D2 Full

D2M10FMR
(Full Multiple Regression)

D2M10SWR
(Stepwise Regression)

D2M10PC
(Pearson Correlation)

D2M10ME
(Mean Substitution)

+,9899

(Correlation)

(30) (cases; 10 loadings on

p=,001

+.9931
(30)
p=,001

+.9776
(30)
p=,001

+.9926
(30)
p=,001

each of 3 factors)
(significance level of
correlation)
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Hypothesis H(O)S:

In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 25% missing data

on 1/2 the variables approximated, the difference be-

tween the highest r and lowest r significance values

will be equal to a .05 probability level or less.

Table 13 indicates that Hypothesis H( was rejected. Thus,

0)5
there was a .05 or greater probability level difference between the
highest and Towest factor loading correlations when different data
approximation methods were utilized. Alternative Hypothesis H(A)S
was thereby accepted.

As the amount of missing data approximated increased up to 25%
in data group D2, mean substitution was found to yield the highest
correlation (+.9779) between the experimental and criterion factor
loadings. The difference, however, between mean substitution, step-
wise regression, and full multiple regression.%gsvery slight with
only a .0114 difference between the highest and lowest coefficients,
The Pearson correlation method of data approximation also yielded a
reasonably high correlation (+.7919) but, nonetheless, falls short
of the correlations derived from the three other approximation

techniques. All correlation coefficients, however, were significant

at p = ,001,
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Table 13
Correlation Coefficients Between Experimental
and Criterion Factor Matrices for Data Group D2

with 25% Missing Values

Criterion Factor Matrix

Experimental Factor Matrices D2 Full
D2M25FMR +.9665 (Correlation)
(Full Multiple Regression) (30) (Cases; 10 loadings on

each of 3 factors)
p=.001 (Significance level of
correlation)

D2M25SWR +.,9696
(Stepwise Regression) (30)

p=,001
D2M25PC +.7919
(Pearson Correlation) (30)

p=.001
D2M25ME +.9779
(Mean Substitution) (30)

p=.001
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Hypothesis H(0)6:
In data group D2, for correlations between criterion
factor matrix loadings and those from respective
experimental factor matrices with 50% missing data
on 1/2 the variables approximated, the difference be-
tween the highest r and lowest r significance values

will be equal to a .05 probability level or less,

Table 14 indicates that Hypothesis H(O)6 was rejected., Thus,
there was a .05 or greater probability level difference between the
highest and lowest factor loading correlations when different data
approximation methods were utilized, Alternative Hypothesis H(A)6
was thereby accepted,

In the case of 50% missing data in data group D2, the stepwise
regression method of data approximation was found to produce the
highest correlation between experimental and criterion factor
loadings. Following this method, in order of accuracy, was: mean
substitution, full multiple regression, and Pearson correlation.
Only stepwise regression, however, yielded a correlation coefficient

significant at p = .001,
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Table 14
Correlation Coefficients Between Experimental
and Criterion Factor Matrices for Data Group D2

with 50% Missing Values

Experimental Factor Matrices Criterion Factor Matrix

D2 Full
D2M50FMR +.3832 (Correlation)
(Full Multiple Regression) (30) (Cases; 10 loadings on

each of 3 factors)
p=,018 (Significance level of
correlation)

D2M50SWR +.7911
(Stepwise Regression) (30)

p=,001
D2M50PC +.2542
(Pearson Correlation) (30)

p=,088
D2M50ME +.5083
(Mean Substitution) (30)

p=.002
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A correlation matrix for each data set summarizes the previous
tables concisely. Table 15 displays are correlations between loadings
for D1 data sets, while Table 16 indicates all correlations between

D2 data sets.



Table 15
Correlations Between Factor Matrices;
Data Group DI
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FILE D1 (CREATION DATE = 01-12-78)

------------ PEARSON CORRELATION COEFFICIENTS=-====~=-«---

DLMIOSHR DIv25SWR DIM50SWR DIMIOFMR D1IM25FMR D1M50FMR OLMloPC D1M25PC D1M50pPC 0Lv10Mz

O1MLIO0SWR 1.0000 0.5151 0.1385 0.9993 0.2480 0.1186 0.9994 ~-0.2901 0.6102 J.9975
( 0) ( 301 ( 30) ( 30} ( 30) ( 30) ( 30) { 30) ( 30) { 30)
$=0.001 $=0.002 $=0.233 $=0.001 $=0.093 $=0.266 $=0.001 $=0.060 $=0.001 $=0.001

DIM25SHR 2.5151 1.0000 0.3804 0.5201 0.6950 0.3223 0.5110 -0.2238 0.3424 0.5045
( 30) ( 0) { 30} { 30} { 30) { 30} ( 30) { 30} ( 30) { 30)
$=0.002 $=0.001 $=0.019 $=0.002 $=0.001 5=0.041 5=0.002 $=0.117 $=0.032 $=3.002

D1IM50SHR 0.1385 0.3804 1.0000 0.1345 0.3425 0.8755 0.1473 0.1153 0.2906 J.1551
t 30) ( 30) ( 0) { 30) ( 30) ( 30) { 30) { 30) ( 30} { 32)
$=3.233 $=3.019 $=0.001 $=0.239 $=0.032 $=0.001 $=0.219 $=0,272 $=0.060 $=0.207

DL MLOFMR 0.9993 0.5201 0.1345 1.0000 0.2488 0.1158 0.9980 -0.3009 0.6021 J.9957
{ 30} ( 30) { 30) ( 0) ( 30) ( 30) { 301 ( 30) { 30} { 30)
$=0.001 $=0.002 $=0.239 $=0.001 $=0.092- $=0.271 $S=0.001 $=0.053 S=0.001 $=0.001

DI M25F MK J.2480 0.6950 0.3425 0.2488 1.0000 0.2549 0.2458 -0.2792 0.3472 J.2571
( 301 { 30) { 30) ( 30) ( 0} { 30) { 30) { 30} ( 30} { 30)
$=0.093 5=0.001 $=0.032 $=0.092 5=0.001 $=0.087 $=0.095 $=0.068 $=0.030 $=v.085

D1M50FMR 0.118¢6 0.3223 0.8755 0.1158 0.2549 1.0000 0.1266 0.0914% 0.1951 J.1346
{ 30) ( 301 ( 30) ( 30) ( 30) { 0) { 30) ( 30) ( 30) ( 30)
5=0.2606 5=0.041 $=0.001 §=0.271 $=0.087 $=0.001 $=0.252 $=0.316 $=0.151 $=0.239

D1MLOPC 0.5994 0.5110 0.1473 0.9980 0.2458 0.1266 1.0000 -0.2903 0.6213 J.9981
( 30) { 30) { 30) { 30) ( 30) ( 30) ( 0) ( 30) (. 30) { 301
$=0.001 $=0.002 5=0.219 $=0.001 5=0.095 $=0.252 5=0.001 5=0.060 $=0.001 520.001

DIM25PC -0.2901 -0.2238 0.1153 —-0.3009 -0.2792 0.0914% ~-0.2903 1.0000 -0.0308 -J.2782
( 30) { 30) { 301 { 30) ( 30} ( 30) ( 30} ( 0} { 30} t 301
$=0.060 S=0.117 $=0.272 $=0.053 $S=0.068 $=0.316 $=0.060 $=0.001 $=0.436 5=0.058

D1M50PC 246102 0.3424 0.2906 0.6021 0.3472 0.1951 0.6213 -0.0308 1.0000 J. 6395
{ 301 ( 30) ( 30) ( 30) ( 30) { 301 ( 30} { 301 ( 0) { 30)
$=0.001 $=0.032 $=0.060 $=0.001 $=0.030 $=0.151 $=0.001 5=0.436 $=0.001 5=0.001

D1 M10ME 0.9975 0.5045 0.1551 0.9957 0.2571 0.1346 0.9981 -0.21782 0.6395 1.0000
( 30) ( 30} { 30) ( 30) ( 30) ( 30) { 30) ( 300 { 30} { 0)
$S=0.001 $=0.002 $=0.207 $=0.001 $=0.085 $=0.239 5=0.001 $=0.068 $=0.001 5=0.001

D1 M25ME -J.1721 -0.2126 0.0926 -0.1832 -0.2842 0.0670 -0.1747 0.9755 0.0060 -Jd.loll
{ 30) ( 30) { 30) { 30} { 30} ( 30) { 30) { 30) ( 30) { 30)
S=0.181 S=0.130 §=0.313 $=0.166 $=0.064 $=0.362 $=0.178 $=0.001 $=0.487 5=U.198

(COEFFICIENT / (CASES) / SIGNIFICANCE) (A VALUE OF 99.0000 IS PRINTED IF A COEFFICIENT CANNOT BE CUMPUTED)



Table 15 (continued)

DI LOADING MATRIX CALCULATIUNS
FILE D1 (CREATION DATE = 01-12-78}

———————————— PEARSON CORRELATION COEFFICIENTS -—==-=<= 0~

DLMLIOSWR DIM25SHWR D1IM50SHR DIM10FMR DIMZ5FMR DLM50FMR DiM1oPC D1M25pPC - DIM50PC U1410ME
D1M50ME 2.0407 0.4033 0.3938 0.0286 0.4135 0.2612 0.0541 0.2264 0.2929 0.0771
( 301} ( 301} ( 30} ( 30} { 30) { 30) ( 30) ( 30) ( 301} { 30)
S=0.415 $=3.014 $=0.016 $=0.440 $=0.012 $=0.082 $=0.388 $=0.114 5$=0.058 S=0.343
DLFULL 0.98172 0.5285 0.0929 0.9901 0.2412 0.0688 0.9833 ~0.3468  0.5312 J.9703
( 30) { 30) { 30) ( 30) ( 30} { 3010 { 30) ( 300 - { 30) { 30)
$=0.001 $5=0.001 $=0.313 $=0.001 $§=0.100 $=0.359 §=0.001 $=0.030 $=0.001 $=0.001

(COEFFICIENT /7 (CASES) / SIGNIFICANCE) {A VALUE OF 99.0000 IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED)



Table 15 (continued)
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Dl LOADING MATRIX CALCULATIONS
FILE DL (CREATION DATE = 01-12-78)

———————————— PEARSON CORRELATION COEFFICIENTS==-======----

DIM25ME D1M50ME DIFULL

DLM1IOSHWR -3.1721 0.0407 0.9872
{ 30} { 30} ( 30}
$=J2.181 $=0.415 $=0.001

D1LM255UR -0.2126 0.4033 0.5285
( 30) { 30} { 30)
S=0.130 $=0.014% $=0.001

DIM50SHR 3.0926 0.3938 0.0929
( 30) { 30) ( 30)
$=0.313 $=0.016 $=0.313

DIMLIOFMR -0.1832 0.0286 0.9901
{ 30} ( 30) { 30)
S=J.166 $=0.440 S=0.001

D1 M25FMR -0.2842 0.4135 0.2412
{ 30) { 30} { 30)
$=3.064 $=0.012 $=0.100

D1M50FMR 0.0670 0.2612 0.0688
( 30) ( 30) ( 30)
$S=0.362 $=0.082 $=0.359

DiMloOPC -0.1747 0.0541 0.9833 .
{ 30) ( 391 { 301}
S=0.178 $=0.388 $=0.001

D1 M25PC 0.9755 0.2264 -0.3468
{ 30) { 30) { 30)
$=0.001 $=0.114 $=0.030

D1 M50PC 0.0060 0.2929 0.5312
{ 30) { 30) { 30)
S=0.487 $=0.058 $=0.001

D1MLOME -0. 1611 0.0771 0.9763
( 30) ( 301) ( 30)
$5=3.198 $=0.343 S=0.001 .

D1M25ME 1.0000 0.1993 -0.2264
( 0) ( 30} ( 30)
$=0.001 $=0.145 S=0.114

(COEFFICIENT / (CASES) 7/ SIGNIFICANCE) {A VALUE OF 99.0000 IS PRINTED If A COEFFICIENT CANNOT BE COMPUTEDI



D1 LOADING MATRIX CALCULATIONS

FILE D1

DIM25ME

J.1993
( 30)
S§=0.145

D1 M50ME

-0.2264
( 30)
$=0.114

DIFULL

(CREATION DATE

PEARSOON

DIMS5QME

1.0000
{ 0)
$=0.001

-0.0331
( 30)
$=0.431

Table 15 (continued)

01-12-78)

DlFULL

-0.0331
( 30)
S=0.431

1.0000
{ 0)
5=0.001

(COEFFICIENT 7/ (CASES) / SIGNIFICANCE)

CORRELATION

74

COEFFICIENTS-=---- - —m - - - -

(A VALUE OF 99.0000 IS PRINTED IF A COEFFICIENT CANNOY BE COMPUTEJI



Table 16
Correlations Between Factor Matrices;
Data Group D2
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LUADINGS MATRIX D2
FILE D2 (CREATION DATE = 01-12-78)  LOADINGS
———————————— PEARSON CORRELATION COEFFICIENTS===== ===~
DZY10SWR  D2425SWR  D2M50SWR  D2MIOFMR  D2M25FMR  D2MSOFMR  D2M1OPC D2M25PC D2M50PC D2M10ME
D2M1OSHR 1.0000 0.9719 0.7936 0.9924 0.9685 0.3797 0.9785 0.7839 0.2489 J.9958
( 0) (  30) « 30 30 (30 € 30) (  30) ¢ 300 ( 30) (  30)
5=0.001 §=0.001 $=0.001 $=0.001 $=0.001 §=0.019 $=0.001 $=0.001 $=0.092 $=0.001
D2M25SHR 0.9719 1.0000 0.8666 0.9899 0.9984 0.4353 0.9919 0.8777 - 0.2685 9.9807
(301 ( 0} €  30) (  30) (30} (  30) (  30) € 300 - C 30) (  30)
$=0.001 $=0.001 $=0.001 $=0.001 $=0.001 $=0.008 $=0.001 $=0.001 $=0.076 5=0.001
D2M50SWR 0.7936 0.8666 1.0000 0.8346 0.8503 0.5247 0.8679 0.9679 05403 J.B8090
: «(  30) «  30) ( a) «(  30) (30 30 (  30) (  30) t  30) (301
$=0.001 $=0.001 $=0.001 §=0.001 $=0.001 $=0.001 §=0.001 $=0.001 - $=0.001 $=0.001
D2M10FMR 0.9924 0.9899 0.8346 1.0000 0.9870 0.4165 0.9942 0.8349 0.2684 J.9970
(30} {  30) (30} ( 0) ( 30) 30} {  30) t 30} t 30) (301
$=0.001 $=0.001 $=0.001 $=0.001 §=0.001 $=0.011 $=0.001 $=0.001 $=0.076 S20.001
DZM25FMR 0.9685 0.9984 0.8503 0.9870 1.0000 0.4384 0.9885 0.8669  0.2399 2.97173
(30} t  30) (  30) {  30) ( 0) (300 (  30) t  30) (30} (300
$=0.001 $=0.001 $=0.001 $=0.001 $=0.001 $=0.008 $=0.001 $=0.001 $=0.101 $=0.001
D2MSOFMR 0.3797 0.4353 0.5247 0.4165 0.4384 1.0000 0.4557 0.5224 0.5551 0.3855
{301 « 30 (30 t 30) (  30) ( 0} (  30) (  30) (  30) (30}
$=0.019 $=0.008 $=0.001 $=0.011 $=0.008 $=0.001 $=0.006 $=0.002 $=0.001 $=0.013
D2M1OPC 0.9785 0.9919 0.8679 0.9942 0.9885 0.4557 1.0000 0.8728 0.2804 J.9867
{ 301 (30} (301 (  30) (30 (  30) ( 0) 30) (  30) (301
$=0.001 $=0.001 $=0.001 $=0.001 $=0.001 $=0.006 $=0.001 $=0.001  '$=0.06T $=0.001
D2M25PC 0.7839 0.8777 0.9679 0.8349 0.8669 0.5224 0.8728 1.0000 0.4393 J. 8050
(30} (  30) «  30) « 30 (30 «  30) (  30) ( 0l {  30) (30
$=0.001 $=0.001 $=0.001 $=0.001 $=0.001 $=0.002 $=0.001 $=0.001 $=0.008 520.001
D2M50PC 0.2489 0.2685 0.5403 0.2684 0.2399 0.5551 0.2804 0.4393 1.0000 0.2567
(  30) (  30) (  30) (  30) (  30) (301 (  30) (300 { 0) (30l
$=0.092 $=0.076 $=0.001 $=0.076 $=0.101 $=0.001 $=0-067 $=0.008 $=0.001 5=0.085
D2M1OME 0.9958 0.9807 0.8090 0.9970 0.9713 0.3855 0.9867 0.8050 0.2567 10000
(300 «(  30) (  30) « 30) (30 (  30) «  30) (30} «(  30) { 01
$=0.001 $=0.001 §=0.001_  $=0.001 $=0.001 $=0.018 $=0.001 $=0.001 $=0.085 $=0.001
1
D2 M2 5ME 0.9823 0.9844 0.8111 0.9875 0.9823 0.3582 0.9792 0.8128 0.2424 J- 9905
(30} «  30) (  30) (  30) « 300 (  30) ¢ 30) t - 30) « 300 {30
$=0.001 $=0.001 $=0.001 $=0.001 §=0.001 5=0.026 $=0.001 $=0.001 5=0.098 520.001

({CUEFFICIENT /7 (CASES) / SIGNIFICANCE) (A VALUE OF 99.0000 IS PRINTED IF A CUEFFICIENT CANNOT BE COMPUTED)



LOADINGS MATRIX D2

FILE D2

D2M10SWR

0.5046
( 30)
S=0.002

DZ M50ME

J3.9931
( 30)
$=0.001

D2 FULL

(COEFFICIENT / (CASES)

(CREATION DATE

PEARSON

D2M25SHR

0.4824
{ 30}
$=0.003

0.9696
{ 30}
$=0.001

01-12-78)

DZMS50SHR

0.36l10
( 30}
§=0.025

0.7911
{ 30)
S=0.001

/ SIGNIFICANCE)

Table 16 (continued)

LOADINGS

D2M10FMR

0.5047
( 30}
$=0.002

0.9899
{ 30)
$=0.001

CORRELATION

D2M25FMR

0.4892
( 30)
$=0.003

0.9665
{ 30}
$=0.001

D2M50F MR

0.8175
( 30)
$=0.001

0.3832
{ 30}
$=0.018

COEFFICIENTS

D2M10PC

0.4964
( 30)
5$=0.003

0.9776
{ 30)
$=0.001

D2M25pPC

0.3385
( 30)
5=0.034

0.7919
( 30)
$=0.001

D2M50PC

0.4396
( 30}
$=0.008

0.2542
{ 30)
$=0.088

(A VALUE OF 99.0000 IS PRINTED If A COEFFICIENT CANNOT BE COMPUTED)
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D2410ME

J. 4920
{ 3))
S=0.003

J.9926
{ 30)
5=0.001



Table 16 (continued)
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LOADINGS MATRIX D2
FILE D2 {CREATION DATE = 01-12-78) LOADINGS

———————————— PEARSON CORRELATION COEFFICIENTS-~-- —m e

D2M25ME D2M50ME D2FULL

D2M10SUR 0.9823 0.5046 0.9931
{ 30) ( 30) { 30)
$=0.001 $=0.002 ~ S=0.001

D2M25SHR 0.9844 0.4824 0.9696
( 30) ( 30) ( 30}
$=0.001 $=0.003 $=0.001

D2M50SWR 0.8111 0.3610 0.7911
{ 30) ( 30) { 30)
$=3.001 5=0.025 S=0.001

D2 M1 OF MR 0.98174 0.5047 0.9899
( 39) ( 301 ( 30}
$=2.001 $=0.002 $=0.001

D2M25FMR 0.9823 0.4892 0.9665
{ 30} { 30} { 30}
$=0.001 $=0.003 5=0.001

D2M50FMR 0.3582 0.8175 0.3832
{ 301} { 301 { 30}
$=0.026 $=0.001 $=0.018

D2M10OPC 0.9792 0.4964 0.9776
( 301} ( 301 { 30)
$=3.001 $=0.003 $=0.001

02M25PC 0.8128 0.3385 0.7919
{ 30) { 30) (30}
$=0.001 $=0.034 $=0.001

D2M50PC J.242¢4 0.4396 0.2542
{ 30) ( 30} ( 30)
$=0.098 5=0.008 §=0.088

D2M1 OME 0.9905 0.4920 0.9%26
( 30) ( 30) { 30)
$=0.001 $=0.003 S=0.0017

D2M2 5ME 1.0000 0.44917 0.9719
{ 01} { 30) ( 30)
$S=0.001 $=0.006 $=0.001

(COEFFICIENY / (CASES) / SIGNIFICANCE) {A VALUE OF 99.0000 IS PRINTED IFf A COEFFICIENT CANNOT BE COMPUTED)
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Table 16 (continued)

LOADINGS MATRIX D2
FILE D2 {CREATION DATE = 01-12-78} LOADINGS

———————————— P EARSION CORRELATION COEFFICIENTS -=-=-----~--+---

D2M25ME D2M50ME D2FULL

D2 M50ME 3.4497 1.0000 0.5083
({ 30) { 0) ( 30}
$=0.006 $=0.001 $=0.002

D2FuLL 0.9779 0.5083 1.0000
{ 30) { 30) ( 0)

S=0.001 $=0.002 $=0.001

(COEFFICIENT / (CASES} / SIGNIFICANCE) (A VALUE OF 99.0000 IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED)
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In addition to the correlation coefficients presented in
Tables 9 through 16, supplemental findings, in the form of scatter-
grams, assist in more graphically depicting the relationships between
factor loadings. A total of 24 scattergrams, representing all factor
loading correlations shown, were computer produced for inclusion

(see Appendices | and J).

Unhypothesized Findings

In addition to the hypothesized findings, unhypothesized findings
regarding factor structures of each of the experimental factor matrices
wére assessed. For each level of missing data amount, a table indi-
cates the significant factors for each experimental factor matrix and
the associated criterion matrix.

Upon inspection of each of these tables (Tables 17 through 22),
it was found that the factors are generally stable in their variable
composition. Even in the cases of extreme missing data (Tables 19
and 22), the general composition of the factors remained relatively

stable, although the order of factor extraction may vary somewhat.



Table 17

a
Significant Factor Loadings

Varimax Rotated Factor Matrices

from Data Group DIMIO

80

Data File 1 faclors 3

DIFull v2 ( .78) vh ( .96) v5 ( .68)
v1o( .76) v7 (-.86) v8 (-.68)
V1 (-.67)
vé ( .65)

DIMIOFMR v2 ( .82) v ( .99) V8 (~.62)
vio( .72) v7 (-.84) vs ( .57)
vl (-.69)
vé6 ( .61)

DIMIOSWR v2 ( .83) vh ( .99) v5 ( .60)
vio( .71) V7 (-.83) v8 (-.60)
Vi (-.70)

DIMI10OPC v2 ( .84) vl (.99) V5 ( .60)
vi (-.70) V7 (-.84) v8 (-.60)
vio( .69) v9 ( .51)

DIMIOME v2 ( .85) vh ( ,99) V5 ( .55)
vl (-.71) v7 (-.83) v8 (-.54)
vio( .69)
V6 ( .56)

a

absolute values of

ted.

|. 60}

or higher,

Significant loadings initially assessed as those having

If this criterion
was not met by two variables within a factor, the two
highest loadings regardless of their values were selec-



Table 18

a
Significant Factor Loadings from Data Group DIM25

Varimax Rotated Factor Matrices

81

Data File ] Fa°;°rs 3

DIFull v2 ( .78) vh ( .96) V5 ( .68)
vio( .76) v7 (-.86) v8 (-.68)
vl (-.67)
vé ( .65)

DIM25FMR vl (-.90) vé ( .93) v8 (-.86)
v2 ( .80) vio( .77) V5 ( .47)
v7 ( .77)
vh (-.75)

D IM25SWR vl (-.91) vé ( .95) v8 (-.84)
v2 ( .85) vi1o( .76) V5 ( .47)
v7 ( .73)
vh (-,71)

D IM2SPC v7 (-.82) v2 ( .94) ve ( .91)
vh ( .81) vl (-.72) v1o( .80)

V3 ( .67)

D IM25ME vk ( .91) v2 ( .95) vé6 ( .91)

v7 (-.90) vl (-.68) vio( .77)

2 significant loadings initially assessed as those having
If this criterion
was not met by two variables within a factor, the two
highest loadings regardless of their values were selec-

absolute values of [.60| or higher,

ted,.



Table 19
a
Significant Factor Loadings from Data Group DIM50

Varimax Rotated Factor Matrices

82

Data File 1 Fac§°rs 5

DIFull v2 ( .78) vh ( .96) vs ( .68)
vio( .76) v7 (-.86) v8 (-.68)
vl (-.67)
v6 ( .65)

DIM50FMR v2 ( .91) v7 ( .84) v6 ( .99)
v3 ( .88) v8 ( .84) vio( .73)
Vi (-.85) v (-.69)

D IM50SWR v2 ( .90) v7 ( .81) vée ( .98)
vl (-.87) v8 ( .78) vio( .70)

DIM50PC v2 ( .97) v8 (-.84) vio( .96)
V3 ( .86) v (.77) vé ( .76)
vl (-.78) y7 (-.60)

D IM50ME v7 ( .90) v2 ( .94) vé ( .97)
vh (-.79) vl (-.80) vio( .73)
v8 ( .69)

a Significant loadings initially assessed as those having

absolute values of [.60] or higher., If this criterion
was not met by two variables within a factor, the two
highest loadings regardless of their values were selec-
ted.



Table 20
a
Significant Factor Loadings from Data Group D2MIO

Varimax Rotated Factor Matrices

83

Data File T Facgors 3

D2Full Vs ( .73) vé ( .83) v9 ( .59)
v8 ( .72) vl ( .58) v3 ( .52)

D2M10FMR vs ( .72) vée ( .87) v9 ( .58)
v8 ( .70) vi ( .59) v3 ( .41)
vio( .60)

D2MI10SWR v8 ( .71) vé ( .82) v9 ( .65)
V5 ( .69) vi ( .62) v3 ( .49)
via( .61)

D2M10PC v8 ( .70) vé ( .90) v9 ( .49)
V5 ( .69) vl ( .56) v3 ( J41)

D2M10ME v8 ( .72) vé ( .86) v9 ( .59)
v5 ( .66) vi ( .59) v3 ( .42)
vio( .61)

a . .. . .
Significant loadings initially assessed as those having
absolute values of ].60| or higher. If this criterion
was not met by two variables within a factor, the two
highest loadings regardless of their values were selec-
ted,



Table 21
a
Significant Factor Loadings from Data Group D2M25

Varimax Rotated Factor Matrices

8L

Data File i Fac;ors 3
D2Full Vs ( .73) ve ( .83) v ( .59)
v8 ( .72) vl ( .58) v3 ( .52)
D2M25FMR v5 ( .79) vée ( .89) v9 ( .59)
v8 ( .71) vl ( .65) v ( .31)
D2M25SWR vs ( .76) vé6 ( .88) ve ( .54)
v8 ( .72) vl ( .66) v3 ( .32)
D2M25PC v8 ( .66) ve ( .87) vh ( .64)
V9 (-.58) vi ( .67) vs ( .58)
D2M25ME v8 ( .73) vé ( .86) v9 ( ,59)
v5 ( .65) Vi ( .66) v3 ( .32)

@ gignificant loadings initially assessed as those having
absolute values of |.60| or higher. If this criterion
was not met by two variables within a factor, the two
highest loadings regardless of their values were selec-
ted.



Table 22
Significant Factor Loadingsa from Data Group D2M50

Varimax Rotated Factor Matrices

85

Data File T Fac;ors 3

D2Full vs ( .73) v6 ( .83) vg ( .59)
v8 ( .72) vl ( .58) v3 ( .52)

D2M50FMR vé ( .85) v8 ( .73) v ( .67)
vl ( .78) vs ( .59) v5 ( .58)

D2M50SWR v8 ( .77) v6 ( .84) vh ( .67)
V5 ( .60) vi ( .79) V5 ( .53)

D2M50PC vé ( .95) v ( .86) v8 ( .72)
v7 ( .67) V5 ( .71) vio( .55)

vl ( .60)

D2M50ME vé ( .92) v8 ( .77) v9 ( .37)

vl ( .76) vio( .58) v3 ( .30)

@ significant loadings initially assessed as those having

absolute values of |.60} or higher. If this criterion
was not met by two variables within a factor, the two
highest loadings regardless of their values were selec-
ted.



Chapter V

Conclusions, Limitations, and Recommendations

Chapter V discusses the conclusions, limitations and recommen-
dations of the study. In summary, two complete data sets without
missing values were factor analyzed using the PA2 varimax method.
The resultant rotated factor matrices, retaining three significant
factors each, were treated as the criteria.

For each of three levels of missing data (10%, 25% and 50%
missing values across one-half of the variables), missing data were
approximated by the four least-squares methods of full multiple
regression, stepwise regression, Pearson correlation, and mean sub-
stitution. Findings indicated that one particular least-squares
approximation technique was not always optimum and that the estimation
me thods demonstrated different accuracies depending upon primarily
the amount of missing data evident and the specific characteristics

of the data set.

Conclusions

Much insight regarding missing data approximation methods for
use in PA2 varimax factor analysis was gained from this study. Per-
haps of primary importance was the finding that the various least-
squares methods investigated produced varying results depending
largely upon the amount of data approximated. The approximation

methods utilized over two different data sets also added an important
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dimension to the study, in the sense that the identical approxima-
tion methods could be used on identical percentage amounts of missing
data for two totally different data groups. From this design,
more generalizable results were generated.

As mentioned above, findings indicated that the actual percen-
tage amount of missing data requiring approximation was a critically
important variable in determining an optimum data estimation method.
For both data groups D1 and D2, hypotheses regarding the 10% level
of missing data amount were retained, while hypotheses referring to
25% and 50% missing data amounts were all rejected. From this, it
was concluded that at the 10% level of missing data, for probably
most data sets, any of the four least-squares data approximation
methods used will work well, vielding significant correlations between
experimental and criterion loadings at p = .001. Given this conclu-
sion, the method of mean substitution for small amounts of missing
data may be desirable only because it requires less computational
time to derive. In any case, PA2 varimax factor matrices in this
study seemed relatively stabie when only 10% missing data on one-half
the variables were approximated.

In the case of 25% missing data on one-half of the variables,
no one particular data approximation method was consistently optimum,
although stepwise regression appeared most desirable overall.

Within the smaller data group DI (n = 60 cases), stepwise re-

gression, while yielding a correlation coefficient between experi-
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mental and criterion factor loadings of only +,5285, was considera-
bly more accurate than the other estimation methods. The stepwise
method yielded the only correlation coefficient which was signi-
ficant at p = .001 for this data group.

In contrast, all approximation methods used on the larger
(n = 150 cases) data group D2, with 25% missing data on one-half
the variables, yielded significant loading correlations at p = ,00I.
In order of accuracy, mean substitution, stepwise regression, and
full multiple regression all produced very strong and similar
correlation coefficients., |t was worthy to note that in this
larger D2 data group, the various methods of 25% missing data of
approximation produced more stable results, i.e. less difference
between the approximation methods was evident as compared to the re-
sults from the smaller (n = 60) D! data group approximations. Con=-
sidering both data groups simulataneously, stepwise regression
yielded the most consistent accuracy at the 25% missing data level.

Regarding the final and highest level of missing data, 50%
missing values on one-half the variabies, data group D! factor
loadings were best approximated by Pearson correlation. This re-
sultant correlation was significant at p = .001 and was, by a
substantial margin, much stronger than any other correlation yielded
by the remaining three estimation methods, including stepwise
regression,

In contrast, the more expected result of stepwise regression



89
yielding greatest accuracy was found to be the case within data
group D2, Here, the stepwise regression method of approximation
did very well, yielding the only significant correlation at p = .001,

Regarding the unhypothesized findings, it was evident that the
variable composition of factors remained relatively stable, although
factor extraction order tended to vary when larger amounts of data
were missing. Of significant importance was the analysis of the
D1 (n = 60) results as compared to the D2 (n = 150) results.

It was evident that as the cases to variables ratio increased,
the factors demonstrated additional stability, despite missing value
amounts., Thus, the D2 factors appeared somewhat more stable in terms
of variable composition and factor extraction order, as compared to
the D1 matrices. This may assist in explaining the rather unusual
findings (partially due to differences in factor extraction order)
found in DIM25 and DIM50 factor matrices discussed in hypotheses
H(o)2 and H(0)3.

The following guidelines regarding data approximation strate-
gies are presented as a result of the two data groups studied in
this investigation. The guideiines should only be applied to PA2
varimax factor analysis research situations in which the ratio of
cases to factors is roughly between 20 to 1 (20:1) through 50 to 1

(50:1), and the variable to factor ratio is roughly 3.33 to 1

(3.33:1).
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In hopes of assisting in the structuring of much needed future

hypotheses, the following points are cautiously presented:

1. |If data exist with a magnitude of roughly 10% missing
values on one-half the variables, the data approximation method of
mean substitution will yield scientifically accurate results with-
out substantial time, labor, or cost sacrifices. Other least-squares
approximation methods will perform admirably and may be utilized,
but the added computational time and cost required for their imple- -
mentation appears unnecessary.,

2, If data exist with a magnitude of roughly 25% missing
values on one-half the variables, the optimum data approx'mation
method becomes somewhat unclear. Nonetheless, usually the most
consistently accurate results are yielded by stepwise regression
data approximations, so this method is recommended.

3. |If data exist with a magnitude of roughly 50% missing
values on one-half the variables, the optimum data approximation
method appears to depend upon the number of cases and/or the
specific characteristics of the data. In the current study, for
case to factor ratios of roughly 10:1, Pearson correlation approxi-
mation appeared to work admirably, while for case to factor ratios
of roughly 50:1, stepwise regression appeared optimum. Nonethe-
less, with such large quantities of missing data as this, the re-
searcher should exercise caution and perhaps explore all of the

four least-squares approximation methods for the data set under
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investigation. In such cases, the interpretation of the resulting
factor loadings becomes a critical issue and extreme caution should
be exercised by the researcher in evaluating the four resulting

factor matrices.

Limitations

The conclusions of this study were limited in a number of
important aspects. First, research in the area of missing data
approximation in factor analysis is in its primitive stages. Con-
sequently, the conclusions of this study can only safely pertain
to data sets having similar overall statistical characteristics to
those described in the current work. (See Appendices C and D.)

Also, crucially important to consider are the various ratios
of cases to factors and variables to factors when generalizing this
study's conclusions to other data. Conclusions from this study
should not be generalized to factor analyses displaying substantially
different ratios than those described earlier.

A final critical limitation is with regard to the type of fac-
tor analysis performed and accompanying rotational method used.
This study concerned itself strictly with a traditional PA2 factor
analysis method using varimax rotation. The conclusions of the
study should not be extended to any other factor analytic methods

or rotations, except perhaps as hypotheses,

Recommendations

In reiterating an earlier point, the study of missing data
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approximation techniques for use in multivariate statistics in
general, and factor analysis in particular, is in its very early
stage. Much more research is needed in the area, and, with particular
attention to factor analysis, studies involving various data sets of
varied sizes and statistical characteristics are strongly recommended,

In addition, more research is needed regarding the various types
of factor analytic methods and rotations and their possible inter-
actions with approximation techniques.

The method of determining data approximation accuracy is still
open to further study. Perhaps methods other than, or in addition
to, the linear correlations between experimental and criterion
loadings on significant factors should be further investigated.

Lastly, further studies can investigate non-least-squares data
approximation techniques to gain greater insight into the entire
process of estimating missing values.

Via these recommended channels of future research, more accur-
ate and generalizable procedural guidelines may be developed for
missing data approximation in factor analysis. This study has
-provided a necessary step toward the ultimate attainment of that

goal.



93

Appendices

Glossary

Information Related to Instruments

Distributional Characteristics of Data Group D!, Complete Data
File

Distributional Characteristics of Data Group D2, Complete Data
File

Criteria Factor Matrices and Related Statistics for Data Group DI

Criteria Factor Matrices and Related Statistics for Data Group D2

Experimental Factor Matrices and Related Statistics for Data
Group DI

Experimental Factor Matrices and Related Statistics for Data
Group D2

Scattergrams and Related Statistics for Data Group DI

Scattergrams and Related Statistics for Data Group D2

Raw Data for Data Group DI

Raw Data for Data Group D2



9k

Appendix A

Glossary

Bivariate Correlation (Pearson Correlation) - measure of linear
association between two variables,

Communality = measure of common variance between factors on any
given variable,

Correlation Coefficient - a statistical measure of association
between two or more variables.

Correlation Matrix - a tabular array of rows and columns comprised
of correlation coefficients between a given number of variables.

Degrees of Freedom - amount of an entity free to vary. In Bi-
variate Correlation, number of variables with paired data
minus two.

Eigenvalues (Latent Roots) - sum of squared loadings on a varia-
ble within a factor matrix.

Factors - underlying statistical constructs for a set of variables.

Fac¥or Analysis - Multivariate statistical technique generally
used to reduce a number of variables into a smaller number of
constructs or factors.

Factor Loading - a correlation coefficient between a variable
and a factor.

Factor Matrix - a tabular array of rows and columns comprised of

factor loadings.
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Kaiser's Criterion - a criterion for factor extraction which
deems significant factors for extraction if the factor eigen-
value is 1.0 or greater.

Kurtosis - the peakedness or flatness of a frequency distribution
curve,

Least-Squares -~ methods of analysis regarding the sum of squared
linear distances between variables.

Mean - sum of values divided by number of values; average.

Median - point at which one-half of values are above and one-half
of values are below in a frequency distribution,:

Missing Data - in this study, data which was purposely and ran-
domly removed from an existing full data file.

Mode - value(s) occhrring most often.in a frequency distribution.

Multivariate Analysis - statistical analysis of multiple ﬁeasures

| or variables.

Orthogonal Rotation - factor rotations of axis with 90° angles
between such axis. * .

Pearson Product Moment Correlation - (see Bivariate Correlation)

Quartimax Rotation - a method of factor rotation which generally
simplifies variables in a factor matrix.

Regression Analysis - study of the relationships between varia-
bles in terms of one variable's regression or explained
variance due to another variable.

Reliability - the consistency with which an instrument measures

whatever it measures,
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Rotation - a process of turning axis to selected positions in
factor analysis.

Scree Test - a method developed by Cattell used to contréct fac-
tors in factor analysis.

Skewness ~ measure of the symmetry of a frequency distribution,

Standard Errci of Mean - a measure of error or confidence associa-
ted with a mean from a distribution.

Standard Deviation - a measure of dispersion about the mean in a
frequency distribution.

Validity - the accuracy with which an instrument measures what it
is supposed to measure,

Variable - an entity upon which data may be collected, e.g. age,

race, test scores, etc.

Variance =~ the theoretical measure of data dispersion in statis-
tics.
Varimax Rotation - a method of factor rotation which generally

simplifies factors in a factor matrix.

For additional explanations see:
Rumme!l (1970)
Child (1970)

Bennett and Bowers (1976)
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Appendix B

information Related to Instruments

Data Group DI

Instrumentation used to generate data for D1 data files was
prepared by the author for use in attitudinal assessment of a
foster care program at a Metropolitan Detroit area guidance clinic.

The instrument was initially created via professional group
criterion and possessed content validity. Construct validity, de-
termined by a factor analytic technique, established the under-
lying psychological constructs of the items. A test-retest
reliability of .90 was measured over 50 subjects.

The instrument was self-enumerated voluntarily and confiden-
tially by adult participants (foster parents) partaking in the
clinic's program.

The SEEKER computer program, available from the Macomb Inter-
mediate School District, Mount Clemens, Michigan, indicated a
reading difficulty of 7.7 grade level equivalent.

Ten variables, selected from this instrument, were selected
randomly to form the data group D! for the current study., Sample
size was 60, All items were answerable by means of a nine-point,

Likert-type scale.

Data Group D2

Instrumentation used to generate data for D2 data files was
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developed by the National Opinion Research Center (NORC); Chicago,
I11inois, The instrumentation was developed for social survey use
across the United States during 1975. No validity or reliability
measures are reported, but the instrument has been evaluated con-
tinuously since NORC's early introduction of the yearly surveys. A

selected group of 10 continuous data variables were selected for

use in this study. Sample size for use in this study was 150, or
roughly 10% of the original NORC sample of 1,491 respondents. The
random sampling was computer generated by the Statistical Package

for the Social Sciences (SPSS), Version 7.0.



Appendix C
Distributional Characteristics
of Data Group DI,

Complete Data File



V1

MEAN
MODE
RORTOSIS
MININUM

VALID CASES

FILE - D1

2.217
1.000
4,528
1. 000

60

ABSO
CODE FR

1.
2
3.
4.
S.
7.
8.

9.

LUTE
EQ

31
8
12

&

TOTAL

STD ERR
STD DEV
SKEWNESS
MAXIMUOM

MISSING CASES

60

0.228
1.767
2.005
9.000

¢

99

= CREATED 01-05~78

RELATIVE ADJUSTED

FREQ FREQ
(PCT) {(PCT)
81.7 51.7
13.3 13.3
20.0 20.0
6.7 6.7
3.3 3.3
1.7 1.7
1.7 1.7
1.7 1.7
100.0  100.0
MEDIAN
VARIANCE
RANGE

cum
FREQ
(PCT)

51.7
65.0
85.0
91,7
95.0
96.7
98.3
100.0

1.468
3.122
8.000



V2

MEAN
MO DE
KURTCSIS
MININOM

VALITL CASES

FILE = D1

7.517
9.000

1. 420

2.000
60

CODE
2.

3.
4.
S.
6e
7.
8.
9.

TOTAL

STD ERR
STD DEV

SKEWNESS

MAXIMUM

100

- ‘CREATED 01-05-78

ABSOLUTE
FREQ

2
1

- W v Wwm

1
26

60

0.237
1.836
9.000

MISSING CASES 0

FREQ
(BECT

3.3
1.7
1.7
8.3
8.3
15.0
18.3

43.3

RELATIVE ADJUSTED

FREQ
) (PCT)

3.3
1.7
1.7
8.3
8.3
15.0
18.3

43.3

100.0

100.0

MEDIAN
VARIANCE
RANGE

CoM

FREQ
(PCT)

3.3
5.0
Bs 7
15.0
23. 3
38.3
56.7
100.0

8.136
3.373
7.000



V3

ME2N
MODE
KORTOSIS
MININUNM

VALIL CASES

FILE. - D1

CODE

3.

S5e

6

7.

8.

9.

TOTAL

8.383 STD ERR
9.000 STD DEV
8.725 SKEWNESS
3.000 MAXIMUM

60

101

- .

- -CREATED 01-05-78

ABSOLUTE
FREQ

1
1
2
4

13

39

60

0.145
1.13€
=2.677
9.000

MISSING CASES 0

RELATIVE ADJUSTED
FREQ FREQ
(PCT) (PCT)

1.7 1.7
1.7 1.7
3.3 3.3
6.7 6.7
21.7 21.7
65 .0 65.0
100.0 100.0
MEDIAN
VARIANCE
RANGE

coM

FREQ
(PCT)

1.7
3.3
6.7
13.3
35.0
100.0

8.731
1.291
6.000



va

MEAN
M0 DE

KURTOSIS
MINTIMUM

VALID CASES

FILE - D1

CODE

1.

2.

3.

4.

5.

9.

TOTAL

2.067 STD ERR
1.000 STD DEV
4.346 SKEWNESS
1.000 MAXIMUM

60

102

- CREATED 01-05~78

ABSOLUTE
FREQ

34
10
S
4
6
1

60

0.211
1.635
1.911
9.000

MISSING CASES c

FELATIVE ADJUSTED

FREQ PREQ
(ECT) (PCT)
56 .7 56.7
16.7 16.7
8.3 8.3
6.7 6.7
10.0 10.0
1.7 1.7
100.0 100.0
MEDIAN
VARIANCE
RANGE

CUM
FREQ
(PCT)

5647
73.3
81.7
88.3
98. 3

100.0

1.382
2.673
8.000



v5

MEAN
MODE
KUORTOS IS
MINIMOM

VALIT CASES

FILE - D1
ABSOLUTE

CODE FREQ

1. 34

2. 16

3. 8

4. 1

5. 1

TOTAL 60 -
1.650 STD ERR 0.116
1.000 STD DEV 0.89¢
2.288 SKEWNESS 1.488
1.000 MAZIMUM 5.000
60 MISSING CASES 0

103

= CREATED 01-05-78

RELATIVE ADJUSTED

FREQ FREQ
(ECT) (PCT)
56 .7 56.7
26 .7 26.7
13.3 13.3
1.7 1.7
1.7 1.7
100.0 100.0
MEDIAN
VARIANCE
RANGE

coM
FREQ
(PCT)

56.7
83.3
96.7
98.3
100.0

1.382
0.808
4,00C
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FILE - D1 = CREATED 01=05-78
V6
RELATIVE ADJUSTED CUM
ABSOLUTE FREQ FREQ FREQ
CODE FREQ {PCT) (PCT) (PCT)
1. 11 18.3 18.3 18.3
2. 7 11.7 11.7 30.0
3. 7 1.7 11.7 41.7
5. 8 13.3 13.3 55,0
5. 10 16.7 16.7 71.7
6. 4 6.7 6.7 78. 3
7. 4 6.7 6.7 85.0
8. n 6.7 6.7 91.7
9. 5 8.3 8.3 100.0
TOTAL 60 1 100.0 100.0

MEAN 4,283 STD ERR 0.32¢ MEDIAN 4,125
MODE 1.000 STD DEV 2.538 VARIANCE t.UU LU
KURTCSIS -0.908 SKEWNESS 0.371 RANGE 8.000

MINIMOM 1. 000 MAXIMUM 9.000

VALIT CASES 60 MISSING CASES Q



v7

MEAN
MODE
KORTOSIS
MININONM

VALIT CASES

- -CREATED 01-05-78

PILE = D1
ABSOLUTE
CODE FREQ
1. 1
3. 1
4. 2
5. 5
6. 4
7. 10
Be 9
9. 28
TOTAL ‘--EE-A
7.583 STD ERR 0.234
9.000 STD DEV 1.81€
2.036 SKEWNESS -1.45¢€
1.000 MAXINUM 9.000
60 MISSING CASES 0

105

RELATIVE ADJUSTED
FREQ FREQ
(PCT) (PCT)

1.7 1.7
1.7 1.7
3.3 3.3
8.3 8.3
6.7 6.7
16.7 16.7
15.0 15.0
46 .7 46.7
100.0 100.0
MEDIAN
VARIANCE
RANGE

cuM
FREQ
(ECT)

1.7
3.3
6.7
15.0
21.7
38. 3
53.3
100.0

8.278
3.298
8.000



01=05=-78

V8

MEAN
MODE
KURTOS IS
MININOHM

VALIT CASES

106

- .CREATED 01-05-78

FILE - D1
ABSOLUTE

CODE FREQ

1. 1

5. 1

6. 3

7. 16

8. 10

9. 29

TOTAL 60
7.950 STD ERR 0.180
9.000 STD DEV 1.39¢
9.223 SKEWNESS =2.348
1.000 MAXINOM 9.000
60 MISSING CASES "

RELATIVE ADJUSTED

FREQ FREQ
(PCT) (PCT)
1.7 1.7
1.7 1.7
5.0 5.0
26.7 26.7
16.7 16.7
48,3 48.3
100.0 100.0
MEDIAN
VARIANCE
RANGE

cuonM

FREQ
(PCT)

1.7
3.3
8.3
35.0
51.7

100.0

8.400
1.947
8.000



MEAN
MODE
KURTOSIS
MINIMOM

VALIT CASES

- CREATED 01-05-78

FILE - D1
ABSOLUTE
CODE FREQ
1. 15
2. 13
3. 12
4. 4
5. 7
6. 3
7. 2
8. 2
9. 2
ToTAL ‘--E;-.
3.233 STD ERR 0.283
1.000 STD DEV 2.189
0.351 SKEWNESS 1.03¢
1.000 MAXINUM 9.000
60 - MISSING CASES ¢

107

RELATIVE ADJUSTED
FREQ PREQ
(PCT) (PCT)
25.0 25.0
1.7 21.7
20.0 20.0
6.7 6.7
1.7 11.7

5.0 5.0
3.3 3.3
3.3 3.3
3.3 3.3
100.0 100.0
MEDIAN
VARIANCE
RANGE

CUM
FREQ
(PCT)

25.0
46.7
66.7
73.3
85.0
0.0
93.3
96.7
100.0

2.667
4,792
8.000



FILE - D1 - CREATEL 01=05-78
V10
FELATIVE ADJUSTED
ABSOLUTE FREQ FREQ
CODE FREQ (ECT) (PCT)
1. 7 11.7 11.7
2. 8 13.3 13.3
3. 7 11.7 1.7
4. 8 13.3 13.3
S 9 15.0 15.0
6. 2 3.3 3.3
7. 7 1.7 11.7
8. 1 1.7 1.7
9. 11 18.3 18.3
TOTAL 60 100.0 100.0
MEAN 4,817 STD ERR 0.350 MEDIAN
MODE 9.000 STD DEV 2.709 VARIANCE
KORTOSIS -1.172 SKEWNESS 0.264 RANGE
MININUM 1.000 MAX IMOM 9.000
VALID CASES 60 MISSING CASES ¢

108

con
FREQ
(PCT)

1.7
25.0
36.7
50.0
65.0
68.3
80.0
81.7

100.0

4.500
7.339
8.000
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Distributional Characteristics
of Data Group D2,

Complete Data File



FILE = NORC7S

Al

CODE
16.
17.
19.
20.
22.
25.
26.
27.
28.
29,
30.
31,
32.
33,
34,
35.
36.
37.
39.
0.
51.
42.

u3.

- CREATED 01-05-78

ABSOLUTE
FREQ

1
6

2

(BCT)
0.7
4.0
1.3
0.7
0.7
0.7
6.7
2.7
0.7

RELATIVE ADJUSTED
FREQ

FREQ
(PCT)

0.7

4.0

6.7

1.3
2.7
2.0
2.7
0.7
3.3
23.3
0.7
0.7

109

cuM
FREQ
(PCT)

0.7
4.7

20.0
21.3
28.0
31.2
32.7
35. 3
37.3
4040
40.7
44,0
67.3
68.0

68.7



FILE = NORC7S

MEAN 40.193
MO DE 41.000
KORTCSIS 1. 369
MININOH 16.000

VALIT CASES 150

- CREATED 01-05-78

110

44, 3 2.0 2.0 70.7
45. 5 3.3 3.3 74.0
bé6. 1 0.7 0.7 74,7
47, 1 0.7 0.7 75.3
48. 7 4.7 4.7 80.0
50. 13 8.7 8.7 88.7
54, 1 0.7 0.7 89.3
57. 2 1.3 1.3 90.7
60. 4 2.7 2.7 93.3
62. 3 2.0 2.0 95. 3
63. 1 0.7 0.7 96.0
71. 3 2.0 2.0 98.0
82. 3 2.0 2.0 100.0
ToTAL 150 100.0  100.0

STD ERR 1.04¢ MEDIAN 40.757

STD DEV 12.845 VARIANCE 165.002

SKEWNESS 0.73¢ RANGE 66.000

MAXIMUN 82.000

MISSING CASES 0



v2

MEAN
MODE
KURTOSIS
MININON

VALIT CASES

FILE - NORC75

4.233
1.000
2.060
0.0

150

ABSOLUTE
CODE FREQ
0. 8
1. 26
2. 22
3. 25
4, 14
5. 13
6. 10
7. 11
8. 1
9. 7
10. 4
1. 3
13. 3
15. 1
16. 1
18. 1
TOTAL "236'
STD ERR 0.284
STD DEV 3.48¢
SKEWNESS 1.377
MAXIMOM 18.000
MISSING CASES ¢

FELATI

FREQ
(PCT

5.3
17.3
14.7
16.7

9.3

8.7

2.0
2.0
0.7
0.7
0.7

- CREATED 01-05-78

VE 4LDJUSTED
PREQ
) (PCT)

5.3
17.3
14.7
16.7

9.3

8.7

67

7.3

0.7

4.7

2.7

2.0

2.0

0.7

0.7

0.7

100.0

100.0

MEDIAN
VARIANCE
RANGE

111

conM
FREQ
(PCT)

5.3
22.7
37.3
54.0
63.3
72.0
78.7
86.0
86.7
91.3
94.0
96.0
98.0
98.7
99.3

100.0

3.260
12.113
18.000



KORTOSIS
MININMOM

VALIT CASES

FILE - NORC75

- -CREATED 01-05-78

RELATIVE ADJUSTED
ABSOLUTE FREQ FREQ
CODE FREQ (PCT) (PCT)
16. 6 4.0 4.0
17. 9 6.0 6.0
18. 11 7.3 7.3
19. 13 8.7 8.7
20. 22 14,7 14,7
21. 21 14 .0 14.0
22. 14 9.3 9.3
23. 18 12.0 12.0
24, 13 8.7 8.7
25. 9 6.0 6.0
26. 1 C.7 0.7
27. 3 2.0 2.0
28. 1 0.7 0.7
29. 3 2.0 2.0
30. 2 1.3 1.3
32, 2 1.3 1.3
37. 1 0.7 0.7
38. 1 0.7 0.7
TomaL 150  100.0  100.0
21.700 STD ERR 0.304 MEDIAN
20.000 STD DEV 3.721 VARIANCE
3.691 SKERNESS 1.416 RANGE
16. 000 MAXIMOM 38.000
150 MISSING CASES 0

112

cunm
FREQ
(PCT)

4.0
10.0
17.3
26.0
40.7
54.7
6u4.0
76.0
84.7
90.7
91.3
93.3
94.0
96.0

21.167
13.849
22.000



FILE = NORC75

L

CODE
12.
15.
18.
19.
20.
23.
25,
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
4o0.
u1.

ABSOLUTE
FREQ

1

-—h

N NN U D Ny W

10

.= CREATED 01=-05-78

RELATIVE
FREQ
(ECT)

0.7
0.7
2.0
1.3
5.3
1.3
3.3
1.3
1.3
1.3
1.3
0.7
2.7
1.3
2.0
2.7
1.3
1.3
2.0
0.7
4.0
€.7
0.7

ADJUSTED
FREQ
(PCT)

0.7
0.7
2.0
1.3
5.3
1.3
3.3

2.7
1.3
2.0
2.7
1.3
11.3
2.0
0.7
4.0
6.7

0.7

H3'

coM
FREQ
(PCT)

0.7

1.3

3.3

4.7
10.0
11.3
14.7
16.C
17.3
18.7
20.0
20.7
23.3
24.7
26.7
29.3
30.7
42.90

Uu.o

4a.7

48.7
55.3
56.0



KORTOSIS.
MININMOM

VALID CASES

FILE - NORC7S

42. 3 2.0 2.0
43, 7 4,7 4.7
us. 5 3.3 3.3
u6. 10 6.7 6.7
47. 7 4.7 4.7
48. 3 2.0 2.0
50. 11 7.3 7.3
51. 4 2.7 2.7
60. 4 2.7 2.7
61. u 2.7 2.7
63. 2 1.3 1.3
67. 1 0.7 0.7
69. 2 1.3 1.3
78. 3 2.0 2.0
romL 150  100.0  100.0

40.113 STD ERR 1.057 MEDIAN

36.000 STD DEV 12.94¢C VARIANCE

0.525 SKEWNESS 0.434 RANGE

12.000 MAXIMOM 78.000

150 MISSING CASES 0

- CREATED C1-05-78

(AL

58.0
62.7
66.0
72.7

96.7
98.0
100.0

39,700
167.456
66.000



KORTOSIS
MINIMNUM

VALIT CASES

FILE = NORC75

= CREATED 01-0:-78

RELATIVE ADJUSTED
ABSOLUTE FREQ FREQ
COD® FREQ (BCT) (PCT)
5. 1 0.7 0.7
7. 2 1.3 1.3
8. 11 7.3 7.3
9. 8 5.3 5.3
10. 6 4.0 4.0
1. 16 10.7 10.7
12. 55 36.7 36.7
13. 5 3.3 3.3
14, 14 9.3 9.3
15. 7 4.7 4.7
16. 13 8.7 8.7
17. ) 2.7 2.7
18. 4 2.7 2.7
20. 4 2.7 2.7
Torar 150 100.0  100.0
12.460 STD ERR 0.23¢C MEDIAN
12.000 STD DEV 2.823 VARIANCE
0.403 SKEWNESS 0.39¢ RANGE
5.000 MAXTIMUM 20.000
150 MISSING CASES 0

115

coM

FREQ
{PCT)

0.7
2.0
9.3
14.7
18.7
29.3
66.0
69.3
78.7
83.3
92.0
94.7
97.:
100.0

12.064
7.968
15.00¢C



LA

MEAN
MODE
KUORTOSIS
MININOM

VALIT CASES

FILE ~ NORC75

8.647
8.000
0.382
1. 000

150

- CREATED 01-05-=78

ABSOLUTE
CODE  FREQ
1. 5
2. 4
3. 5
4. 9
5. 9
6. 12
7. 6
8. 35
9. 6
10. 14
1. 4
12. 26
13. 3
14, 2
16. 3
17. 3
18. 1
20. 3
romr 150
STD ERR 0.32¢
STD DEV 3.978
SKEWNESS 0.417
MAXTHMOM 20.000
MISSING CASES 0

RELATIVE ADJUSTED

FREQ PREQ
(PCT) (PCT)
3.3 3.3
2.7 2.7
3.3 3.3
6.0 6.0
6.0 6.0
8.0 8.0
4.0 4.0
23.3 23,3
4.0 4.0
9.3 9.3
2.7 2.7
17.3 17.3
2.0 2.0
1.3 1.3
2.0 2.0
2.0 2.0
C.7 0.7
2.0 2.0

100.0  100.0

MEDIAN
VARIANCE
RANGE

116

cUM

FREQ
(PCT)

3.3

6.0

9.3
15.3
21.3
29,3
33.3
56.7
60.7
70.0
72.7
90.0
92.0
93.3
95.3
97.3
98.0

100.0

8.214
15.827
19.000



KORTOS IS
MININMUM

VALID CASES

FILE - NORC7S

- CREATED 01-0%5-78

117

RELATIVE ADJUSTED CUM

ABSOLUTE FREQ FREC FREQ

CODE FREQ (PCT) (PCT) (PCT)

1. 3 2.0 2.0 2.0

3. 5 3.3 3.3 5.3

4, 3 2.0 2.0 7.3

5. 7 4.7 4.7 12.0

6. 6 4.0 4.0 16.0

7. 9 6.0 6.0 22.0

8. 35 23.3 23.3 45.3

9. 6 4.0 4.0 49,3

10. 1 7.3 7.3 56.7

1. 9 6.0 6.0 62.7

12. 40 26.7 26.7 89.3

13. 3 2.0 2.0 91.3

14, 4 2.7 2.7 94.0

16. 7 4.7 4,7 98,7

18. 1 0.7 0.7 99.3

19. 1 0.7 0.7 100.0

ToTaL 150 100.0  100.0

9.540 STD ERR 0.277 MEDIAN 9.591

12,000 STD DEV 3.367 VARIANCE 11.539

0.154 SKEWNESS -0.092 RANGE 18.000
1. 000 MAXIMUM 19.000
150 MISSING CASES 0



KORTOSIS
MININUM

VALID CASES

FILE - NORC7S = CREATED 01-05-78 18

RELATIVE ADJUSTED  CUM

ABSOLUTE  FREQ FREQ FREQ

CODE  FREQ (ECT) (PCT) (PCT)

4. 1 0.7 0.7 0.7

6. 1 0.7 0.7 1.3

7. 6 4.0 4.0 5.3

8. 17 11.3 11.3 16.7

9. 2 1.3 1.3 18.0

10. 12 8.0 8.0 26.0

11. 6 4.0 4.0 30.0

12. 57 38.0 38.0 68.0

13. 10 6.7 6.7 74.7

14. 9 6.0 6.0 80.7

15. 4 2.7 2.7 83.3

16. 15 10.0 10.0 93. 3

17. 1 0.7 0.7 94.0

18. 4 2.7 2.7 96.7

19. 3 2.0 2.0 98.7

20. 2 1.3 1.3 100.0

TomaL 150 100.0  100.0

12.120 STD ERR 0.246 MEDIAN 12,026

12.000 STD DEV 3.019 VARIANCE 9.113

0.202 SKEWNESS 0.243 RANGE 16.000
4. 000 MAX TMON 20.000
150 MISSING CASES 0



FILE =~ NORC75

v9

CODE
20.
21.
22.
23.
24,
25.
26 .
27.
28.
29.
30.
3.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.

42.

- CREATEL 01-05-78

ABSOLUTE
FREQ

2
2

@ w [e,) N &= &= w

£ N E e N NN O

N 9

FELATIVE
FREQ
(ECT)

1.3
1.3
0.7
2.0

n
.
w

ADJUSTED
FREQ
(PCT)

1.3
1.3
0.7
2.0
2.7
2.7

19

CcuM

FREQ
(PCT)

1.3

2.7

3.3

5.3

8.0
10.7
12.0
16.0
18.0
23.3
27.3
28.7
32.7
35.3
40.0
40.7
41.3
44.0
45.3
48.0
52.7
56.0
57.3



FILE -~ -NORC75 - CREATED 01-05-78 120

43, 4 2.7 2.7 60.0
ug, 2 1.3 1.3 61.3
4s. 1 0.7 0.7 62.0
be. 5 3.3 3.3 65.3
u7. 3 2.0 2.0 67.3
48. 1 0.7 0.7 68.0
49, L 2.7 2.7 70.7
50. 2 1.3 1.3 72.0
51. 2 1.3 1.3 73.3
52. 4 2.7 2.7 76.0
53. 2 1.3 1.3 77,3
56. 1 0.7 0.7 78.0
57. 6 4.0 4.0 82.0
58. 3 2.0 2.0 84.0
59. 2 1.3 1.3 85. 3
60. 2 1.3 1.3 86.7
61. 1 0.7 0.7 87.3
62. 2 1.3 1.3 88.7
64 . 2 1.3 1.3 90.0
65. 2 1.3 1.3 91.3
66. 3 2.0 2.0 93. 3
67. 3 2.0 2.0 95.3
68 2 1.3 1.3 96.7
70. 1 0.7 0.7 97.3
76. 1 0.7 0.7 98.0
77. 1 0.7 0.7 98.7

79. 1 0.7 0.7 99.3



MEAN
MO DE
KORTOSIS
MINIMNUHM

VALIT CASES

FILE - NORC7S

42,193

25.000 -

=0.535
20.000

150

80. 1

TOTAL 150
STD ERR 1.18¢4
STD DEV 14,504
SKEWNESS 0.578
MAXIMONM 80.000

MISSING CASES 0

0.7

100.0

= CREATED (C1-05~78

0.7

100.0

MEDIAN
VARIANCE
RANGE

121

100.0

39.929
210.371
60.000



vi0

ME AN
MODE
KORTOS IS
MINTMOM

VAIIT CASES

FILE. = NORC75

8.840

9.000"

0.421
2.000

150 -

ABSOLUTE
CODE FREQ
2. 1
3. 4
4, 7
5. 6
6. 6
7. 8
8. 12
9. 45
10. 27
1. 17
12. 17
romL 150
STD ERR 0.190
STD DEV 2.32€
SKEWNESS -0.916
MAXINOUM 12.0040
MISSING CASES 0

- CREATEL 01-05-78

EELATIVE ADJUSTED

FREQ
(ECT

0.7

8.0 -

30.0
18.0
11.3
11.3

PREQ
) (PCT)

0.7
2.7
4,7
4.0
4.0
5.3
8.0
30.0
18.0
11.3
11.3

100.0

100.0

MEDIAN
VARIANCE
RANGE

122

cgn

FREQ
(PCT)

0.7

3.3

8.0
12.0
16.0
21.3
29.3
59.3
77.3
88.7

100.0

9.189
5.410
10.000



Appendix E
Criteria Factor Matrix
and Related Statistics for

Data Group DI



FILE D1 (CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

LA V2
V1 1.00000 -0.79772
V2 -0.79772 1.00000
v3 -0.29533 0.51263
AL} 0.34107 -0.1979%4
VS 0.20868 ~0.23774
V6 ~0.19153 0.30983
v? -0.35171 0.30450
v8 -0.02991 0.06979
v9 ~0.04397 0.0749
vie ~0.47315 0.44181

LETERMINANT OF CORRELATION MATRIX =

FILE D1

VARIABLE EST COMNMUNALITY

v
v2
V3
vy
v5
vé
v7
v8
Vo
V10

v3

-0.29533
0.512¢€3
1.00000
0.03163

-0.09€75
0.19087
0.09%14
0.09782

~0.09789
0.17738

vy

0.34107
-0.19794
0.03163
1.00000
0.11996
0.13421
~0.86952
~0.22140
0.01926
~0.03929

v5

0.20868
-0.23774
-0.09875

0.11996

1.00000
-0.00037
-0.18434
-0.54138

0.24899
-0.13819

0.0050467( 0.50467141E-02)

(CREATION DATE = 01-05~78)

0.75422
0.76241
0.34379
0.80159
0.35911
0.69459
0.80833
0.39727
0.23097
0.72511%

CONVERGENCE REQUIRED 22 ITERATIONS

FACTOR

CVEEIANEWN -

-

vé v7 ve v9
-0.19153 -0.35171 ~0.02991 ~0.04397
0.30983 0.30450 0.06979 0.07491
0.19087 0.09514 0.09782 -0.09789
0.13421 -0.86952 =0.22140 0.01926
-0.00037 -0.18434 -0.54138 0.24899
1.00000 -0.08426 =-0.04379 0.29901
~-0.08426 1.00000 0.31273 -0.0902u4
~0.04379 0.31273 1.00000 ~0.29578
0.29901 ~0.09024 -0.29578 1.00000
0.75696 0.13580 0.08274 0.13595
EIGENVALUE PCT OF VAR coy¥ BCT
3.06378 30.6 30.6
2.15088 21.5 52.1
1.45534 14.6 66.7
1.12189 11.2 77.9
0.71951 1.2 85.1
0.67149 6.7 91.8
0.37707 3.8 95.6
0.20465 2.0 97.6
0.15314 1.5 99.2
0.08214 0.8 100.0

123

V10

-0.47315
0.44181
0.17738

-0.03929

-0.13819
0.75696
0.13580
0.08274
0.13595
1.00000



FILE D1

FPACTOR MATRIX

vi
v2
v3
vi
VS
V6
v?
v8
v9
vio

VARIRBLE

v
v2
v3
\ L
LE]
v6

(CREATIGN DATE = 01-05-78)

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1 FACTOR 2
-0.73858 ~0.18243
0.76292 0.29905
0.35094 0.19022
-0.59711 0.62678
=0.37167 0.19551
0.32468 0.62526
0.66244 -0.54454
0.3t1120 -0.35222
-0.01123 0.31604
0.55834 0.51609
COMMUNALITY
0.58399
0.67261
0.18341
0.92429
0.51231
0.49717
0.79575
0.49542
0.23952

0.5785¢€

FACTOF 3

~0.07218
-0.03:¢€8
-0.15£13
~0.41€20
0.57961
0.02¢€41
0.24576
-0.52395
0.37352
~0.02192

FACTOR EIGENVRALUE PCT OF VAR cun PCT

1 2,69834 49.2 49.2
2 1.76774 32.2 81.5
3 1.01697 18.5 100.0

124
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FILE D1 (CREATION DATE = 01-05-78)

VARIMAAY ROTATED PACTOR MATRIX

FILE p1 [CREATION DATE = 01-05-78)
FACTOR 1  FACTOR 2  FACTOF 3 FACTOR SCOKE COEFFICIENTS
v1 -0.67199 0.36068 0.04822
V2 0.77563  -0.24922  =0.09¢95
v3 0.46371  -0.01261  -0.14238
V4 -0.01175 0.95942 0.06C43
Vs -0.21160 0.06091 0.68104 FACTOR 1 PACTOR 2  FACTOF 3
v6 0.64601 0.18869 0.21033 - -
v7 0.13054  -0.86151  =0.19107 w2 8'32333 T0l1933 9.01833
v8 0.05966  =0.15154  ~0.6E476 v3 0102531  -0.0083 o o030
v9 0.15934 0.02349 0.46215 vy 0.14516  0.g9sy  _o:04ze7
V10 0.75826 0.00473 0.05¢¢6 V5 ~0.03975 -3'32333 '3'ﬁ3§1§
V6 0.20380 0.08455 0.11906
v7 0.03209 -0.11410 -0.19%09
:g 0.01340 0.05667 -0.40108
TR AN SFORMATION HATRIX ¥10 593088 0.90579 9.17553

FACIOR 1 FACTOR 2 FACTCE 3

FRCTOR 1 0.76032 -0.59692 =0.25¢€11
FACTOR 2 0.€4266 0.63u07 0.43004
FACTCR 3 -0.09431 -0.49156 0.86572



Appendix F
Criteria Factor Matrix
and Related Statistics for

Data Group D2



FILE NORC75 (CREATION DATE = 01-05-78)

COBRRFLATICN COEFFICIENTS..

v v2 V3 vy v5 V6 v7 ve
v 1.00000 -0.11811 0.07158 0.33390 0.30053 0.51485 0.32767 0.17888
v2 ~0.11811 1.00000 -0.11529 «0.26986 -0.37716 -0.33573 -0.36497 -0.33805
v3 0.07158 -0.11529 1.00000 0.16629 0.05156 0.01637 0.0713¢C 0.09403
vu 0.33390 -0.26986 0.16€29 1.00000 0.62615% 0.39266 0.38290 0.36u22
v5 0.30053 -0.37716 0.05156 0.62619 1.00000 0.57873 0.53387 0.58811
vé 0.51485 -0.33573 0.01€37 0.39266 0.57873 1.00000 0.63997 0.41206
v7 0.32767 -0.36497 0.07130 0.38290 0.53387 0.63997 1.00000 0.41906
ve 0.178868 -0.33805 0.09403 0.36422 0.58811 0.41206 0.41906 1.00000
Ve -0.02516 0.17473 0.272¢<0 -0.09737 -0.25790 -0.27435 =-0.19461 ~0.213551
vig 0.10482 -0.25733 0.05179 0.29270 0.43548 0.27815 0.27857 0.49403

DETEBMINANT OF CORRELATION MATRIX = 0.0432€57( 0.43265704E-01)

FILE NORCI5  (CREATION DATE = 01-05-78)

VARTI ABLE EST CCHMHMUNALITY FACTOR EIGENVALUE PCT OF VAR COM PCT
V1 0.30972 1 3.83095 38.3 38.3
V2 0.21514 2 1.31274 13.1 51.4
v3 0.13694 3 1.11433 1.1 62.6
vy 0.43529 4 0.81498 8.1 70.7
v5 ¢.62901 5 0.67814 6.8 77.5
V6 0.58738 6 0.61666 6.2 83.7
v7 0.47037 7 0.58088 5.8 89.5
v8 0.u44194 8 0.47185 4.7 94.2
v9 0.20106 9 0.32565 3.3 97.5
vio 0.28172 10 0.25380 2.5 100.0

CONVERGENCE REQUIRED 17 ITERATIONS

126

V9

-0.02516
0.17473
0.27290

-0.09737

-0.25790

-0.27435

-0.19461

-0.23551
1.00000

~-0.16996

v1i0

0.10482
-0.25733
0.05179
0.29270
0.43548
0.27815
0.27857
0.49403
-0.16996
1.00000



FILE ¥ORCT5

FACTOF MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

VARIABLE

v1
v2
V3
\L
V5

(CREATICN DATE = 01-05-78)

FACTOR 1

0.43991
-0.46534
0.09487
0.60807
0.62787
0.80129
0.68810
0.66910
-0.31572
0.49773

COMMUNALITY

0.35793
0.22883
0.28890
0.41674
0.70798
0.83586
0.49u447
0.55701
0.42388
0.35493

FACTOR 2

0.22951
0.00933
0.49574
0.19664
~0.01403
0.00880
0.03820
-0.09108
0.56557
-0.09129

FACTOF 3

«0.33427
-0.10¢€64
0.18476
0.09117
0.14$7%
-0.44C13
-0.13973
0.31784
0.06572
0.37442

FACTOR

1
2
3

EIGENVALUE

3.38485
0.67543
0.60584

PCT OF VAR

72.5
14.5
13.0

127

CuM PCT

72.5
87.0
100.0
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FILE NORC75 (CREATION DATE = 01-05-78)

VARINAX ROTRTED PACTOR MATRIX

PACTOR 1 FACTOR 2 FACTOR 3 FILE NORC75 {CREATION DATE = 01-05~78)

Vi 0.09379 0.584 04 0.08965

v -0. 42046 -0.21906 0.01€63 FACTOR SCORE COEFFYICIENTIS

v3 0.12965 0.06017 0.51814

V4 0.49690 0.37818 0.16374

Vs 0.72707 0.42165  —0.03936

v6 0.32814 0.83397  -0.18077 '

v7 0.42990 0.55332  -0.05911 FACTOR 1 FACTOR 2  FACTOR 3

- ¥

ve 0.72278 0.17833 0.05286 v -0.07558 0.16575 0.11703

V9 -0.26714  -0.10010 0.56523 2 20 %0387 002142 -0-01998

V10 0.59023 0.07043  =0.03597 . . .
V3 0.06384 0.01658 0.35464
4 0.07527 0.09371 0.16332
V5 0.42783  =0.02523 0.03719
V6 -0.21796 0.79478  ~0.22598
v7 0.07256 0.08599 0.02361

TRANSFORMATION MATRIX v 0.35215 -0.15351 ~0.00112
V9 -0.€7720 0.07754 0.46199

PACTOR 1  FACTOR 2  EACTOR 3 V1o 0.21314  =0.11473  =0.00444
FACTOP 1 0.76093 0.64362  =-0.08205
FACTOR 2 -0.12162 0.26570 0.95€35

FACTOR 3 0.63733 -0.71774 0.28045



Appendix G
Experimental Factor Matrices
and Related Statistics for

Data Group D!
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FILE D1 (CREATION DATE = 01-05-78)

CORRELATICN COEFFICIENTS..

vi v2 V3 v V5 V6 v7 " Ve v9 V10
vl 1.00000 -0.79772 -0.29131 0.36881 0.21691 -0.19153 -0.36652 -0.00555 ~0.04397 -0.47315
v2 -0.79772 1.00000 0.50718 -0.20790 -0.24427 0.30983 0.31532 0.03158 0.07491 0.44181
v3 -0.29131 0.50718 1.00000 0.03394 -0.09976 0.17987 0.09911 ‘0.07942 -0.1158¢ 0.17060
\L] 0,36881 -0.20790 0.03394 1.00000 0.15592 0.11889 -0.85885 -0.27986 0.02603 -0.06516
v5 0.21691 -0.20427 -0.09976 0.15592 1.00000 0.01546 -0.22321 -0.50639 0.23303 -0.11315
vé ~0.19153 0.30983 0.17¢5¢87 0.11889 0.01546 1.00000 ~0.06421 -0.14505 0.29901 0.75696
v7 - =0.36652 0.31532 0.09911 -0.85885 -0.22321 -0.06421 1.09000 0.37144 ~0.09921 0.17350
ve -0.00555 0.03158 0.07942 -0.27986 -0.50639 -0.14505 0.37144 1.00000 ~0.31349 -0.00884
Vs -0.04397 0.07491 -0.11589 0.02603 0.23303 0.29901 -0.09921 -0.31349 1.00000 0.13595
v10 ~0.47315 0.s4181 0.17060 -0.06516 -0.11315 0.75696 0.17350 -0.00884 0.13595 1.00000

DETERMINANT OF CORRELATION MATRIX = 0.0050694{ 0.50693899E-02)

FILE D1 (CREATION DATE = 01-05-78)

VARIABLE EST CCMMUNALITY FACTOR EIGENVALUE PCT OF VAR CUM PCT
V1 0.76429 1 3.08499 3¢.9 30.9
v2 0.76572 2 2.23609 22.4 53.2
V3 0.34384 3 1.35685 13.6 66.8
w 0.79567 4 1.08757 10.9 77.7
v5 0.33010 5 0.73738 7.4 85.0
V6 0.69892 6 0.66671 6.7 91.7
v7 0.80372 7 0.38450 3.8 85.5
V8 0.40304 8 0.20314 2.0 97.6
v9 0.22957 g 0.16327 1.6 89.2
vi10 0.73055 10 0.07943 0.8 100.0

AFTER 12 ITERATIONS COMBUNALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION B 11



FILE D1

FPACTOR MATRIX

VARIABLE

Vi
v2
v3
v4
v5
V6
\l
ve
vo
V10

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

-0.74101
0.76444
0.33984

~0.65425

-0.35478
0.30152
0.69670
0.27439

-0.01664
0.53774

COMMONALITY

0.59112
0.72363
0.22616
0.99428
0.38292
0.50721
0.77907
0.43653
0.27195
0.56128

PACTOR 2

-0.20385
0.32991
0.18919
0.59072
0.22164
0.63762

-0.49209

-0.45762
0.34195
0.51960

FACTOEF 3

-0.02179
0.17444
0.27363
0.46€13

-0.45599

-0.09¢€€S

~0.22699
0.38565

-0.39338

-0.04€24

FACTOR

EIGENVALUE PCT OF VAR cuM PCT

2.74389  50.1 50.1
1.82930 33.4 83.5
0.90095 16.5 100.0
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FILE D1 (CREATIONK DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FILE D1 (CREATION DATE = 01-05-78)

FACTOR 1 PACTOR 2 FACTCF 3
FACTOR SCOBRE COEFFICIENTS

vi -0.68961 0.33123 0.07€50

v2 0.81677 ~0.19171 -0.14057

V3 0.u42875 0.0443y -0.20091

vi -0.02794 0.993%0 0.07¢528

V5 -0.21782 0.10211 0.57013 FACTOR 1 FACTOR 2 FACTOR 3

V6 0.60807 0.12488 0.34910

v7 0.16931 -0.83545 -0.22898 V1 -0.13938 =0.14149 0.05¢€52

V8 -0.00417 -0.22287 -0.62197 ) v2 0.52328 -0.09138 -0.11568

V9 0.126447 -0.00516 0.50639 v3 0.02303 -0.00382 -0.06C63

v10 0.72184 -0.06102 0.19106 AL 0.20026 1.10094 ~0.36912
v5 -0.03604 -0.02583 0.29¢€93
vé 0.19420 0.08530 0.18¢84
v? 0.07401 0.08334 -0.27472
v8 0.01865 0.05003 -0.36323

TR ANSFORMATION MATRIX i v9 0.00346 -0,01633 0.23331
V10 0.26?59 -0.09449 0.16579

FACTOR 1 FACTOR 2 FACTOF 3

FACTOR 1 0.7518 -0.62018 -0.22397
FACTCF 2 0.62883 0.57214 0.52€<3
FACTOR 3 0.19839 0.53669 -0.82013



DIMIOSWR



FILE D1 (CREATION DATE = 01-05-78)

CORRELATICN COEFFICIENIS..

v1 v2 v3
v1 1.00000 -0.79772 -0.28513
v2 -0.79772 1.00000 0.50(57
v3 -0.28513 0.50057 1.00000
vy 0.37007 -0.209M 0.03285
V5 0.19091 -0.20594 -0.08C87
V6 -0.19153 0.30983 0.16341
v? -0.36470 0.31227 0.09709
v8 -0.01092 0.03634 0.08284
vo ~-0.04397 0.07491 -0.11624
v10 -0.47315 0.u4181 0.15€66

vy

0.37007
-0.20911
0.03285
1.00000
0.16202
0.11698
-0.85954
~0.28104
0.02680
~0.06614

¥5s

0.19091
-0.20594
-0.08087

0.16202

1.00000

0.08972
-0.22365
-0.52299

0.26902
-0.056 31

DETERMINANT OF CORRELATION MATRIX = 0.0050902( 0.50902367E-02)

FILE D1 (CREATION DATE =

VARIABLE EST COMHUNALITY

V1 0.76427
v2 0.76u468
V3 0.33599
vy 0.79538
¥5 0.33897
V6 0.69967
v7 0.80317
v 0.40404
V9 0.23029
V10 0.7302¢

01-05-78)

-

FACTOR

CWVWE®-~VIANEWN -

vé

-0.19153
0.30983
0.163417
0.11698
0.08972
1.00000

-0.07019

~0.13946
0.29901
0.75696

EIGENVALUE

3.04789
2.28206
1.35851
1.07800
0.73530
0.67049
0.37826
0.20603
0.16415
0.07923

v7

-0.36470
0.31227
0.09709

-0.85954

-0.22365

=0.07019
1.00000
0.37111

-0.09650
0.16815

PCT OF VAR

30.5
22.8

v8

-0.01092
"0.03634
'0.08284
-0.28104

+~0.52299

=0.13946
0.37111
"1.00000
-0.31351
-0.00757

cuM PCT

30.5
53.3
66.9
7.7
85.0
91.7
95.5
97.6
99.2
100.0

Vo

-0.04397
0.07491
-0.11624
0.02680
0.26902
0.29901
-0.09650
-0.31351
1.00000
0.13595

132

v10-

-0.47315
0.44181
0.15866

-0.06614

-0.05631
0.75696
0.16815

-0.00757
0.13595
1.00000

AFTER 13 ITERATIONS COMMUNALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION # 12



FILE D1l

FACTOR MATRIX

VARIABLE

vi
v2
V3
vy
V5
vé
v7
v
Vo
V10

(CREATION DATE = 01-05-78)

USING PRINCIPAL FPACTOR WITH ITERATIONS

FACTOR 1

-0.74107
0.76301
0.32835

-0.67145

-0.32293
0.28227
0.70372
0.27996

-0.02196
0.52152

COMMURALITY

0.59894
0.74284
0.22178
0.99986
0.40515
0.50817
0.77691

0.41557,
0.27573",
0.55448

FACTOR 2

-0.21719
0.34224
0.178u8
0.55984
0.29871
0.64736

-0.47006

-0,46023
0.35696
0.53006

FACTOEF 3

-0.05085
0.20¢E€S
0.28658
0.48537

-0.46004

-0.09701

=0.24645
0.38410

-0.38449

-0.03912

FACTOR EIGERVALUDE PCT OF VAR cun PCT

1 2.72006 49.5 49.5
2 1.85902 33.8 83.3
3 0.52037 16.7 100.0
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FILE D1 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FILE D1 (CREATION DATE = 01-05-78)

FACTOR 1 FACTOR 2 FACTOR 3
FACTOR SCORE COEFFICIENTS

vi ~-0.69973 0.32246 0.07297

v2 0.83254 -0.18080 -0.13053

v3 0.42638 0.04913 -0.19382

Vi -0.03463 0.99606 0.08C71

'E -0.17065 0.10654 0.60389 PACTOR 1 FACTOR 2  FACTOR 3

V6 0.58644 0.11520 0.38€56

V7 0.17350 -0.834842 -0.22484 V1 =-0.13597 -0.14892 0.05327

L] 6.01250 -0.22549 -0.60380 V2 0.55820 -0.07736 -0.12700

v9 0.10866 -0.00977 0.51364 V3 0.01809 -0.,00575 -0.05790

vio 0.70686 -0.06632 0.22456 Ll 0.20789 1.11943 -0.34723
VS5 -0.02960 -0.02449 0.31989
v6 0.17971 0.07982 0.49798
v7 0.07824 0.09645 -0.25804

. ‘ ve 0.02795 0.04602 -0.326€55

TR AN SFORMATION MATRIX v9 -0.00701 -0.02079 0.23249

V10 0.25710 -0.10249 0.16556

FACTOR 1 FACTOR 2 FACTOF 3

FACTOP 1 0.74814 ~0.63094 -0.21259
FACTOR 2 0.61776 0.53698 0.574u8
FACTOR 3 0.24830 0.55997 ~0.790u3
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FI1E D1 (CREATION DATE = 01-05-78)

CORRELATION COEFPFICIENTS..

Vi v2 V3 vy VS vé v7 ve V9 vi0
Vi 1.00000 ~0.79772 -0.28833 0.38858 0.18813 =0.19153 -0.38064 =0.01166 -0.04397 =0.47315
v2 -0.79772 1.00000 0.50400 -0.23579 ~0.20218 0.30983 0.33230 0.03712 0.07491 0.uu181
v3 -0.28833 0.50400 1.00000 0.01888 =0.07546 0.16983 0.10706 0.07921 ~0.10277 0.16162
\L} 0.38858 -0.23579 0.01888 1.00000 0.15882 0.06242 -0.86148 ~0.27660 0.01728 -C.11005
vS 0.16813 -0.20218 ~0.07E46 0.15882 1.00000 0.09372 -0.22083 -0.52359 0.27048 -0.05436
vé -0.19153 0.30983 0.16983 0.06242 0.09372 1.00000 =-0.03182 =0.13546 0.29901 0.75696
v7 -0.38064 0.33230 0.10706 -0.86148 -0.22083 -0.03182 1.00000 0.36718 -0.08879 0.19491
v8 -0.01166 0.03712 0.07921 -0.27660 -0.52359 -0.13546 0.36718 1.00000 -0.31605 -0.00350
v9 -0.04397 0.07491 -0.10277 0.01728 0.27048 0.29901 -0.08879 -0.31605 t.00000 0.13595
vio -0.47315 0.u41801 0.16162 -0.11005 -0.05436 0.75696 0.19491 =0.00350 0.13595 1.00000

DETERMINANT OF CORRELATION MATRIX = 0.0051232( 0.51232427E-02)

FILE D1 (CREATION DATE = 01-05-78)

VARIABLE EST COHHUNALITY FACTOR EIGENVALUE PCT OF VAR Cuoy PCT
v 0.76207 1 3.11064 31.1 31.1
V2 0.76316 2 2.22725 22.3 53.4
V3 0.33608 3 1.34203 13.4 66.8
vy 0.79352 4y 1.07939 10.8 77.6
V5 0.33888 5 0.73775 7.4 85.0
vé 0.65777 6 0.67453 6.7 91.7
v? 0.80274 7 0.37821 3.8 95.5
ve 0.40559 8 0.20701 2.1 97.6
Vo 0.22669 9 0.16245 1.6 99.2
v10 0.72743 10 0.08065 0.8 100.0

AFTER 15 ITERATIONS CCHMMUNALITY OFP ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION # 14



FILE D1

(CREATION DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

vi
v2
v3
vy
Vs
v6
v7
v8

V10

VARI ABLE

v
v2
v3
vi
V5
vé
v7
ve
Vs
V10

FACTOR 1

~0.74030
0.76544
0.33166
-0.69000
~0.30494
0.31135
0.71419
0.26669
-0.00775
0.5u4004

COMMUNALITY

0.59442
0.75645
0.22665
0.99875
0.39848
0.50042
0.78402
0.40991
0.27373
0.54983

FACTOR 2

-0.19886
0.32208
0.17211
0.52731
0.32623
0.62674

-0.45734

-0.48037
0.37144
0.50678

FACTOF 3

-0.08267
0.24€32
0.29500
0.49456

-0.44€17

=0.10334

-0.25453
0.32¢68

-0.3€E39

-0.03691

FACTOR EIGENVALUE PCT OF VAR cuM PCT

2.78901 50.8 50.8
1.78491% 32.5 83.3
0.91875 16.7 100.0

W -
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PILE D1 (CREATION DATE = 01-05-78)
VARIMAX ROTATED FACTOR MATRIX
FILE D1 (CREATION DATE = 01-05-78)

FACTOR 1 FACTOR 2 FACTOR 3
FACTOP SCORE COEFFICIENTS

v1 -0.69814 D.31918 0.07171

v2 0.8u178 -0.17989 -0.12u447

v3 0.43953 0.0u4816 -0.17€46

vy -0,06029 0.99458 0.07702

V5 -0.17348 0.10586 0.5976€5 PACTOR 1 FACTOR 2 FACTOR 3

V6 0.56976 0.06739 0.41383

v? 0.19216 -0.83582 -0.22C21 vi ~0.11726 -0.14629 0.05Cey

ve 0.01887 -0.22885 -0.59765 v2 0.59679 -0.04080 -0.13805

V9 0.10003 -0.01456 0.51334 V3 0.01762 -0.00645 -0.05088

V10 0.69161 -0.10156 0.24737 v4 0.22069 1.10831 -0.32€36
V5 ~0.03026 -0.01856 0.31266
V6 0.16691 0.07687 0.20969
v7 0.07403 0.07789 -0.25386
ve 0.03188 0.04298 -0.31975

TRANSFORMATION MATRIX v9 -0.01131 =-0.02148 0.23106
vio 0.25313 -0.10103 0.17¢63

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0.75195 -0.63u427 -0.17¢¢€2
FACTOR 2 0.58547 0.51734 0.62416
FACTCR 3 0.30296 0.57450 -0.76¢37
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FILE D1 (CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

v
v1 1.00000
v2 ~0.79772
v3 -0.26300
vi 0.37236
Vs 0.19234
V& -0.19153
v? -0.36495
v8 ~0.01661
V9 -0.04397
vio =0.47315

v2

-0.79772
1.00000
0.47067

=-0.2151%5

-0.20959
0.30983
0.31277
0.04618
0.07491
0.44181

DETEEMINANT OF CORRELATIOR MATRIX

FI1E D1

VARI ABLE EST COMMONALITY

vio

v3

-0.26300
0.47C67
1.00000
0.03001

-0.08013
0.10z19
0.09798
0.08484

-0.11673
0.11049

\L

0.37236
-0.21515
0.03001
1.00000
0.16145
0.10150
-0.86058
-0.28083
0.02263
-0.08247

(CREATION DATE = 01-05-78)

0.76153
0.76023
0.30469
0.79287
0.33219
0.69803
0.80172
0.3%477
0.20956
0.72739

FACTOR

-—d

CUOENOANSTWN -

V5

0.19234
-0.20959
~-0.08013

0.16145

1.00000

0.08277
-0.22376
-0.51958

0.24515
-0.06208

0.0055532( 0.55532046E-02)

V6 ) v7 Ve

~0.19153 -0.36495 -0.01661
- 0.30983 0.31277 ‘0.04618
0.10219 0.09798 0.08484
0.10150 -0.86058 -0.280813
0.08277 -0.22376 -0.51958
1.00000 -0.06822 =0.12104
~0.06922 1.00000 0.37199
=0.12104 0.37199 1.00000
0.29901 -0.09408 -0.28631
0.75696 0.16874 0.00672

EIGENVALUE PCT OF VAR cuM pCT

3.04026 30.4 30.4
2.23059 22.3 52.7
1.34026 13.4 66.1
1.11680 1.2 17.3
0.74015 7.4 84,7
0.69378 6.9 91.6
0.38257 3.8 95.4
0.2131n 2.1 97.6
0.16149 1.6 59.2
0.08092 0.8 100.0

138

V9

~0.04397
0.07491
~0.11673
0.02263
0.24515
0.29901
-0.09408
-0.286131
1.00000
0.13595

V10

-0,47315
D.u44181
0.11049

~0.08247

-0.06208
0.75696
0.16874
0.00672
0.13595
1.00000

AFTER 16 ITERATIONS COMMUNALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION & 15



FILE D1

FACTOR MATRIX

VARIABLE

vl
v2
v3
vy
VS
vé
v7
v
V9
v10

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

-0.73910
0.76642
0.29414

-0.68221

-0.31630
0.28646
0.70823
0.27943

-0.01081
0.£2696

COMMUNALITY

0.60041
0.77189
0.20261
0.99560
0.34947
0.53742
0.78606
0.35012
0.25014
0.57394

FACTOR 2

-0.21407
0.34018
0.13349
0.55700
0.27366
0.65501

-0.47930

~0.42481
0.34288
0.53625

FACTOF 3

0.09119
-0.26224
-0.31349
-0.46897

0.41778

0.16226

0.23396
"0-30261

0.36395

0.09321

FACTOR EIGENVALUE ‘PCT OF VAR con PCT

2.72517 50.3 50.3
1.80888 33.4 83.7
0.88362 16.3 100.0

W N -
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FILE

D1

(CREATION DATE = 01-05-78)

VAEIMAX ROTATED FACTOR MATRIX

v1
v2
V3

V5
¥6
v?
Ve

vio

FACTOR

-0.70960
0.85225
0.38672

=-0.05236

-0.18779
0.56407
0.18243
0.03813
0.09835
0.63277

TRANSFORMATION HMATRIX

FACTOR
FACTOE
FACTOR

FACTOR

0.75296
0.59924
-0.2719¢

1

1

FACTOR 2

0.30062
-0.15504
0.05926
0.99317
0.11923
0.086u5
~-0.83793
-0.24167
-0.00664
-0.09237

FACTOR 2

-0.63250
0.54485
-0.55044

FACTOR 3

0.08Cé9
~0.14671
-0.22259
0.08040
0.547M
0.46019
-0.22%507
-0.53€876
0.49C33
0.29235

FACTOE 3

-0.18164
0.5€E€47
0.78934

FILE D1

FACTOR SCORE COEFFICIENTS

140

(CREATION DATE = 01-05-78)

FACTOR 1

-0.10807
0.61882
0.00378
0.19816

-0.02840
0.15006
0.06492
0.03679

-0.01333
0.25942

FACTOR 2

-0.13919
-0.01681
~-0.00786
1.09362
-0.006Ly
0.05111
0.06208
0.03956
-0.01916
-0.10697

FACTCF 3

0.03472
-0.20037
-0.06085
~0.34280

0.27933

0.27543
-0.26593
=0.27¢78

0.22425

0.20(87
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FILE D1 (CREATION DATE = 01-05-78) ;

CORRELATION COEFFICIENTS..

LA v2 ’ LE] vi V5 v6 v? ve V9 vio
LA 1.00000 ~0.79772 -0.49552 0.68630 0.41474 -0.19153 -0.64201 -0. 10044 -0.04397 -0.47315
v2 -0.79772 1.00000 0.70141 -0.49623 ~0.40681 0.3C983 0.56082 0.09672 0.07491 0.44181
V3 -0.49952 0.70147 1.00000 -0.11949 ~-0.15853 0.32012 0.23594 0.05158 -0.06653 0.32238
vy 0.68630 ~0.49623 -0.11649 1.00000 0.29808 -0.00174 -0.90207 -0.34515 0.08176 -0.23773
VS 0.41474 ~-0.40681 -0.15¢€53 0.29808 1.00000 -0.01916 -0.32151 -0.47249 0.25773 -0.22671
vé ~0.19153 0.30983 0.32012 -0.00174 -0.01916 1.00000 0.01405 -0.07654 0.29901 0.75696
v7 -0.64201 0.56082 0.23594 -0.90207 -0.32151 0.01405 1.00900 0.39620 -0.10035 0.28779
V8 -0.100u44 0.09672 0.05158 -0.34515 -0.47249 -0.07654 €.39620 1.00000 =0.32995 0.09447
Ve -0.04397 0.07491 -0.06€53 0.08176 0.25773 0.29901 ~0.10035 ~0.32995 1.00000 0.13595
V10 -0.47315 0.44181 0.32238 -0.23773 -0.20671 0.756596 0.28779 0.09447 0.13595 1.00000

DETEFMINANT OF CORRELATION MATRIX = 0.000B€€7( 0.88665099E-03)

FILE D1 (CREATION DATE = 01-05-78)

VARI ABLE EST COMMUNALITY FACTOR EIGENVRLUE PCT OF VAR cUN PCT
vi 0.8372¢ 1 3. 77729 39.8 39.8
v2 0.80837 2 2.039%b65 20.4 60.2
V3 0.66941 3 1.17149 1.7 71.9
vy 0.88815 4 1.02300 10.2 82.1
v5 0.46614 5 0.67402 6.7 86.9
V6 0.72337 6 0.54057 5.4 94,3
v7 0.86356 7 0.23413 2.3 96.6
ve 0.45628 8 0.15309 1.5 98.1
vo 0.30897 9 0.13468 1.3 99.5
vi0 0.74481 10 0.05184 0.5 100.0

MORE THAN 25 ITERATIONS REQUIRED.



FILE D1

FACTOF MATRIX

VARI ABLE

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR WRITH ITERATIONS

FACTOR 1

~-0.88432
0.84124
0.50442
-0.72638
~0.46574
0.36305
0.77209
0.3u561
-0.03300
0.58349

CCMHURALITY

0.86311
0.77312
0.30947
0.67403
0.34210
0.87864
0.72824
0.75766
0.20008
0.68163

FACTOR 2

-0.01921
0.15463
0.22542
0.35679
0.25282
0.78989

-0.35095

-0.52364
0.40215
0.50u85

FACTOF 3

0.28413
~0.20376
-0.06492

0.13e0
-0.247552

0.3£8(C59
-0.09460

0.60334
~0.19305

0.29376

FACTOR EIGENVALUE PCT OF VAR CUN PCT

1 3.67761 59.2 59.2
2 1.70419 27.5 86.7
3 0.82627 13.3 100.0
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FILE D1 (CREATION DATE = 01-05~78)

VARINAX ROTATED FACTOR MATRIX

FILE D1 {CREATION DATE = 01-05-78)

FACTOR FACTOR 2 FACTGR 3
1 FACTOR SCORE COEFFICIENIS

v1 ~-0.89989 -0.22907 0.02896

V2 0.680409 0.35562 - 0,00926

v3 0.43507 0.34350 0.0u€Ey

vy -0.75186 0.04918 0.326907

Vs -0.32883 -0.11867 0.46€92 FACTOR 1  FACTOR 2  FACTCF 3

vVé 0.03142 0.92679 0.13681

v 0.77041 «0.00439 ~0.36€99 vi -0.64325 -0.18847 -0.19392

ve 0.09960 0.04106 -0.86372 v2 0.35399 0.16379 0.14949

v9 -0.00026 0.19756 0.40131 v3 -0.13866 -0.13916 -0.04472

V10 0.29364 0.76914 -0.06183 v4 0.13220 0.33555 0.15269
Vs 0.10351 0.04683 0.16388
vé ~0.0u4531 0.86853 0.10460
v? - 0.40559 0.02252 ~0.04984
v8 -0.06511 0.17578 ~0.69€50

TRANSFORMATION MATRIX V9 =0.05011 -0.08105 0.07676
vio -0.13904 0.07240 -0.14431

PACTOR 1 FACTOR 2 FACTOF 3

FACTOR 1 0.87094 0.40359 -0.28033
FACTOR 2 -0.15331 0.76517 0.62°£30
FACTOR 3 ~0.46686 0.50163 -0.72829
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FILE D1

CORRELATION COEFFICIENTS..

vi
ve
v3
vi
v5
vé
v7
ve
Vo
v10

(CREATION DATE = 01-05-78)

v1

1.00000
-0.79772
-0-1‘8“73

0.69258

0.41927
-0.19153
-0.65180
-0.08814
-0.04397
-0.47315

v2

-0.79772
1.00000
0.69155

-0.50764

-0.41281
0.30983
0.573u44
0.08021

"0.07491
0.4u4181

DETERMINANT OF CORRELATION MATRIX

FILE

VARIABLE

vid

D1

V3

-0.48473
0.69155
1.00000

-0.11526

-0.15038
0.25675
0.24346
0.03701

~0.04132
0.28882

EST COMMUNALITY

0.82677
0.80911
0.63644
0.88307
0.45003
0.68410
0.85829
0.45748
0.28304
0.72255

vy

0.69258
-0.50764
-0.11526

1.00000

0.30203
-0.00301
-0.580276
-0.33299

0.07156
-0.24138

(CREATION DATE = 01-05-78)

MORE THAN 25 ITERATIORS BREQUIRED.

VS

0.41927
-0.41281
-0.15038

0.30203

1.00000
-0.03392
-0.33390
-0.46532

0.26492
=~0.20654

0.0009793( 0.97932317E-03)

FACTOR

COCOVDODNAVEWN -

-h

vé v? v8 V9
=0.19153 -0.65180 -~0.08814 -0.04397
0.30983 0.57344 0.08021 0.07491
0.25675 0.24346 0.03701 -0.04132
-0.00301 =-0.90276 =-0.33299 0.07156
-0.03392 -0.33390 -0.46532 0.26492
1.00000 0.06465 -0.07078 0.29901
0.06465 1.00000 0.38701 -0.12317
-0.07078 0.38701 1.00000 -0.34075
0.29901 -0.12317 -0.34075 1.00000
0.75696 0.30599 0.096u8 0.13595
EIGENVALDE PCT OF VAR CcUn PCT
3.98351 39.8 39.8
2,00964 20.1 59.9
1.16281 11.6 71.6
1.05182 10.5 82.1
0.66179 6.6 88.7
0.55071 5.5 94,2
0.24722 2.5 96.7
0.14115 1.4 98.1
0.131u8 1.3 99.4
0.05981 0.6 100.0

I

vio

-0.47315
0.u44181
0.28882

-0.24138

-0.20654
0.75696
0.30599
0.096u8
0.13595
1.00000



FILE D1

FACTOR MATRIX

VARIABLE

v1
v2
v3
vy
v5
vé
v?
v8
V9
V10

{CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR RITH ITERATIONS

FACTOR 1

-0.68485
0.84957
0.48226

-0.72583

-0.46794
0.37466
0.78459
0.32406

-0.03129
0.58606

COMMUNALITY

0.86559
0.80509
0.28730
0.65u450
0.33701
0.92479
0.72420
0.70359
0.21559
0.69076

FACTOR 2

-0.00552
0.14038
0.18395
0.3u4608
0.25677
0.79973

-0.3284u0

-0.50850
0.42251
0.50255

PACTOF 3

0.28741
-0.25221
-0.14455

0.08889
-0.22€28

0.38(59
-0.02790

0.56:09
-0.18999

0.3C779

FACTIOR EIGENVALUE 'PCT OF VAR cuoM PCT

1 3.68851 59.4 59.4
2 1.67634 27.0 . 86.4
3 0.84358 13.¢6 100.0
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FILE D1 (CREATION DATE = 01-05-78)
VARIMAX ROTATED FACTOR MATRIX

FILE D1 (CREATION DATE = 01-05-78)

FACIOR 1 FACTOR 2 FPACTOF 3
FACTOR SCORE COEFFICIENTS

vi -0.91195  =-0.173u4 0.06210

2 0.85181 0.28175 0.01089

V3 0.647435 0.23823 0.07443

v -0.71272 0.04431 0.38023

' -0.32971  -0.09996 0.46724 FACTO

vé 0.€7719 0.94889 0.13579 TOR 1 FACTOR 2 FACTOR 3

V7 0.73437 0.02352  -0.42937 v1 -0.62997  =0.08998  =0.15001

v8 0.06164 0.04776  =-0.83517 V2 0.49375 0.04403 0.260362

v9 0.02111 0.20638 0.41539 v3 -0.16231 -0.06472  ~0.033€8

V10 0.32511 0.76180  -0.06875 vy 0.19299 0.12687 0.12080
V5 0.13725 0.01770 0.19039
v6 -0.09077 0.90516 0.08296
V7 0.34868  =0.07509  =-0.20719
ve -0.04179 0.15533  -0.60993

TRANSFORMATION MATRIX v9 -0.03114  =0.05559 0.08€46
V10 -0.09902 0.08312  -0.12175

FACTOR 1 FACTOR 2 PACTOR 3

FRCTOR 1 0.88001 0.36649 ~0.30212
FACTOR 2 =0.09420 0.75813 0.64526
FACTOR 3 -0.u46553 0.53937 -0.70168
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FILE D1

(CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

LA

1.00000
=0.79772
-0.50550

0.70694

0.41055
-0.19153
-0.64525
-0.05475
-0.04397
-0.47315

v2

-0.79772
1.00000
0.70859

-0.53018

-0.42238
0.30983
0.56717
0.04947
0.07491
0.44181

CETERMINANT OF CORRELATION MATRIX

FILE

VARIMBLF

v
v2
V3
vy
v5
vé
v7
ve
v9
vio

RFTER 7 ITERATIONS COMMUNALITY OF ONE OR MCRE VARIABLES EXCEEDED 1.0, PA2 PACTORING TERMINATED AT ITERATION & 6

D1

EST COMMUNALITY

0.82434
0.81215
0.63861
0.8855¢
0.43575
0.69261
0.85758
0.4362S
0.23057
0.7213¢

v3

-0.50550
0.70¢59
1.00000

=0.14977

-0.157¢4
0.26598
0.24€45
0.00¢€38

-0.01141
0.30346

{(CREATION DATE = 01-05-78)

vy

0.70694
-0.53018
-0.14977

1.00000

0.29632
-0.05539
~0.90536
-0.29804

0.04122
~-0.28032

FACTOR

OWOJOWNE W -

10

0.0010£58( 0.10597561E-02)

Vs vé v7 ve
0.47055 ~0.19153 -0.64525 -0.05475
-0.42238 0.30983 0.56717 0.0u4947
-0.15794 0.26598 0.24845 0.00838
0.29632 -0.05539 -0.90536 ~0.29804
1.00000 ~0.03712 -0.31256 -0.4238%
-0.03712 1.00000 0.05968 -0.08756
-0.312¢6 0.05968 1.00000 0.35563
-0.42381 ~0.08756 0.35563 1.00000
0.15958 0.29901 -0. 07806 =0.35736
-0.20664 0.75696 0.30542 0.04977
EIGENVALUE PCT OF VAR CUM PCT
3.99599 40.0 40.0
1.96723 19.7 59.6
1.13423 11.3 71.0
1.04109 10. 4 81.4
0.73560 7.4 88.7
0.53839 5.4 4.1
0.23868 2.4 96.5
0.1617 1.6 98.1
0.12922 1.3 99.4
0.05779 0.6 100.0

147

v9

-0.04397
0.07491
<0.01141
0.00122
0.15958
0.29901
-0.07806
-0.35736
1.00000
0.13595

il

~0.47315
0.u4181%
0.30346
-0.28032
-0.20664
0.75696
0.30542
0.04977
0.13595
1.00000



FILE D1

FACTOPF MATRIX

VARI RBLE

vi
V2
V3
vy
v5
vé6
v7
v8
v9
vio

{CREATICN

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

-0.86250
0.89589
0.530139

-0.75614

-0.42940
0.38609
0.78100
0.22222
0.01557
0.60312

COMMUNALITY

0.77486
0.99411
0.4793¢8
0.77337
0.22786
0.84187
0.81229
0.28417
0.13750
0.75057

DATE = 01-05-78)

FACTOR

0.04774
0.10910
0.20317
0.39143
0.20358
0.76824
-0.39781
-0.39914
0.36838
0.52414

FACTOF 3

0.16931
-0.42379
-0.395%6
=0.22002
-0.04%503

0.32033

0.20994

0.27473
~0.03¢u41

0.33482

FACTOR

W -

EIGENVALUE

3.75637
1.56831
0.75130

PCT OF VAR coM PCT

61.8 61.8
25.8 87.6
12.4 100.0

148
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FOSTER DATA RUN

FILE D1 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FILlE D1 (CREATION DATE = 01—05-7&
FACTOR 1 FACTOR 2 FACTOR 23 FACTOR SCORE COEFFICIENTS
vl 0.46559 -0.72030 -0.19811
v2 -0.25992 0.93947 0.20963
v3 0.00464 0.67302 0.162u8
vy 0.80934 -0.33500 ~0.07813 PACTOR 1 PACTOR 2 FACTOR 3
Vs 0.40711 -0.24843 -0.01999
v6 . 0.06443 0.12850 0.90620 vi 0.00671 -0.23872 ~0.06€29
v7 -0.82311 0.35888 0.07734 v2 0.40920 1.30209 ~-0,22608
v8 ~0.51781 ~0.07966 -0.09647 v3 =0.03605 -0.18185 -0.00907
v9 0.23343 0.07810 0.27732 v4 0.41112 0.27004 0.00696
vio -0.22239 0.24476 0.80076 V5 0.20528 0.24897 -0.01170
v6 0.08829 -0.15393 0.71094
V7 -0.52604 -0.15306 0.05026
Ve -0.10152 0.07310 -0.05797
v9 0.06850 -0.00902 0.02€19
TRANSFORMATION MATRIX V10 ~0.14183 -0.10029 0.31820

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 -0.60758 0.70305 0.3€£55
FACTOR 2 0.60u18 0.10709 0.78962
FACTCR 3 -0.51556 -0.70303 0.48¢¢83
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FILE D1

CORRELATION COEFFICIENTS..

vi
v2
v3
va
v5
V6
v7
ve
V9
vio

DETERMINANT OF CORRELATION MATRIX =

(CREATION DATE = 01-05-78)

LA

1.00000
-0.79772
-0.25420

0.47871

0.25317
-0.19153
-0.42891
-0.07135
-0.0u397
-0.47315

FILE D1

VARI ABLE

v9
V10

v2

-0.79772
1.00000
0.45265

-0.27946

-0.2u858
0.30983
0.34101
0.08129
0.07u91
0.44181

V3

-0.25420
0.45265
1.00000
0.06129

-0.03303
0.13€13
0.0€318
0.03393

-0.08279
0.15€£2

vy

0.47871
-0.27946
0.06129
1.00000
0.20684
0.07694
-0.88601
~-0.35203
0.07965
-0.13330

(CREATION DATE = 01-05-78)

EST COMMURALITY

0.78558
0.75328%
0.30972
0.84375
0.29952
0.69244
0.83137
0.36401
0.18096
0.71992

FACTOR

WO WM

10

V5

0.25317
-0.24858
-0.03303

0.20684

1.00000

0.05001
~0.23315
-0.46470

0.20435
-0.11414

0.0043€65( 0.43665282E~02)

vé

~0.19153
0.30983
0.13813
0.07694
0.05001
1.00000
~0.06012
~0.07449
0.29901
0.75696

EIGENVALUE

3.22754
2.15800
1.21888
1.11125
0.77452
0.68675
0.38474
0.22338
0.14507
0.063979

v?

-0.42891
0.34101
0.08318

-0.88601

-0.23315

~-0.06012
1.00000
0.40791

~-0.11539
0.17289

PCT OF VAR

32.3
21.6
12,2
11.1

7'

[~ I SN,
~NN oW

ve

-0.07135
0.08129
0.03393

=-0.35203

~0.46470

-0,07448
0.40791
1.00000

=-0.23945
0.06735

cuM pPCT

32.3
53.9
66.0
77.2
84.9
91.8
95.6
97.9
99.3
100.0

V9

~-0.04397
0.07491
-0.08279
0.07965
0.20435
0.23901
-0.11539
=0.23945
1.00000
0.13595

150

vic

-0.47315
D.44181
£.15852

-0.13330

=Jd.11414
0.75696
0.17289
0.06735
0.13595
1.00000

AFTEP 8 ITERATIONS COMMONALITY OF ONE OB MORE VARIABLES EXCEEDED 1.0, PA2 PACTORING TERMINATED AT ITERATION ¢ 7



FILE D1

FACTOR MATRIX

LA
V2
V3
vy
V5
vé
v?
ve
V9
V10

VARIABLE

V1
v2
V3
vy
v5
V6
v?
ve
V9
LALY

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOF RITH ITERATIONS

FACTOR 1 FACTOR 2 FACTCE 3

-0.78382 -0.09222 0.22902
0.82189 0.27188 -0.48€CYH
0.27129 0.17343 -0.31305
-0.67442 0.55000 -0.2€%528
-0.32101 0.20808 0.07€40
0.35101 0.75324 0.40259
0.70653 -0.52829 0.22€29
0.29877 -0.35532 0.087€6
-0.00521 0.31763 0.12€€3
0.58110 0.53625 0.2912¢
COMHUNALITY FACTOR EIGENVALUE PCT OF VAR
0.67532 1 2.97073 53.2
0.98566 2 1.81945 32.6
0.20167 3 0.79552 14.2
0.683874
0.1£217
0.85265
0.82949
0.22323
0.11670
0.71006

CuM PCT

53.2
85.8
100.0

151
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FILE D1 (CREATIOR DATE = 01-05-78)

VARIYAX ROTATED FACTOR MATRIX

FILE D1 -05~
FACTOR 1 FACTOR 2  PACTOF 3 (CREATION DATE = 01-05~78)

vi 0.39964 -0.68u494 ~0.21555 FACTOR SCORE CO

2 -0.22074 0.94520 0.20€66 EFFICIENTS

v3 0.03441 0.44597 0.03995

v4 0.91340  -0.06547  =-0.01z48

Vs 0.32518  -0.20022 0.07564

vé 0.09077 0.13541 0. 9¢ €89 PAC

V7 -0.90076 0.13454 0.00518 TOR 1 FPACTOR 2  FACTOR 3

va -0.46145 0.02628  =0.09€00 v 0.01178 .

vs 0.15348  -0.00719  0.30202 v2 013616 1.218% -0 35015

V10 -0.16502  0.30138  0.76%42 v3 -0.00611  -0.04323  -0.02199
vy 0.52966 0.10048 ~0.02583
VS 0.10827 0.05830 0.021€1
ve 0.04599  -0.30309 0.80520
v7 -0.40172 -0.17223 0.05107

TR AN SFORMATION MATRIX V8 —0.05451 0.02742 o oei0?
:30 3.02553 ~0.05489 0.03¢€91

FACTOR 1 FPACTOR 2 FACTOF 3 - 10083 0.11980 0.19266
FACTOR 1 -0.68835 0.62905 0.36122
FACTCR 2 0.63178 0.27522 0.724€S

FACTOFP 3 -0.35643 -0.72702 0.58686
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FILE D1

COFRELATION COEFFICIENTS..

v9
v10

(CREATION DATE = 01-05-78)

V1

1.00000
-0.79772
-0.75336
-0.07592

0.30224
-0.19153
-0.16385

0.04715
-0.04397
-0.47315

V2

-0.79772
1.00000
0.85116

-0.12121

-0.37691
0.30983
0.36831

-0.0u4815
0.07491
0.44181

DETERMINANT OF CORRELATION MATRIX =

FILE D1

VARI RBLE

Vi
v2
v3

v3

-0.75336
0.85116
1.00000
0.02€56

-0.26381
0.16€12
0.26€28
0.00517

-0.10490
0.34936

vi

-0.07592
-0.12121
0.02656
1.00000
0.09655
-0.11682
-0.72648
-0.54089
0.28624
-0.11778

(CREATIGCN DATE = 01-05-78)

EST COMMUNALITY

0.81404
0.91543
0.83881
0.73458
0.74748
€.88090
0.76618
0.67133
0.47574
0.90926

v5

0.30224
-0.37691
-0.26381

0.09655

1.00000

0.03321
-0.46934
-0.42480

0.23468
-0.44910

0.0003G15( 0.30151452E-03)

FACTOR

OO~ & Wwh

10

V6

-0.19153
0.30983
0.16812

-0.11682
0.03321
1.00000
0.01823

-0.15797
0.29991
0.75696

EIGENVALUE

3.56189
2.53075
1.44997
0.91635
0.65957
0.35958
0.25144
0.15319
0.08459
0.03258

v7

-0.16385
0.36831
0.26828

-0.72648

-0.46934
G.01823
1.60000
0.62545

-0.28349
0.27956

PCT OF VAR

ve

0.04715
=0.04815
0.00517
-0.54089
-0.u2480
~0.15797
0.62545
1.00000
~0.49545
0.18850

CUM PCT

35.6
60.9
75.4
84.6
91.2
94.8
87.3
98.8
99.7
100.0

v9

-0.08397
0.07491
-0.10490
0.28624
0.23u68
0.29907
-0.28349
~0.49545
1.00000
0.13595

153

v10

-0.47315
0.u44181
0.34936

-0.11778

-0.44910
0.75696
0.27956
0.18850
0.13595
1.00000

AFTER 22 ITERATIONS COMMUNALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTOBING TERMINATED AT ITERATION ¢ 21



FILE D1

FACTOF MATRIX

v1
v2
V3
v
v5
v6
v
V8
v9
vip

VARIABLE

vl
v2
V3
vy
v5
vé
v?
ve
V9
CARY

(CREATION DATE = 01-05-78)

USING PRINCIPAL PACTOR WITH ITERATIONS

FACTOR 1

-0.73229
0.86261
0.74895

~-0.29610

-0.50246
0.43721
0.59583
0.30137

-0.09265
0.69366

FACTOR 2

-0.33722
0.27320
0.23852
0.58833
0.26008
0.44211

-0.64745

-0.78454
0.51636
0.17356

COMMONALITY

0.75057
0.88898
0.77u22
0.49601
0.32481
0.99819
0.780u1
0.71437
0.31144
0.72339

PACTOF 3

0.31719
-0.2€503
-0.39547
-0.24942

0.06862

0.78203

0.07878

0.08¢68

0.19035

0.4€0cy

FACTOR EIGENVALUE PCT OF VAR coyM PCT

1 3.30816 ug.9 48.9
2 2.18592 32.3 81.2
3 1.26832 18.8 100.0

154
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FILE D1 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FILE D1 (CREATION DATE = 01-05-78)
FACTOR 1 PACTOR 2 FPFACTOE 3

vi -0.85410 0.03033 -0.14199 FACTOR SCORE COEFFICIENTS

v2 0.91274 0.09010 0.21855

v3 0.87684 6.05391 0.04662

vy 0.06971 ~0.68697 ~0.13868

V5 -0.35894 -0.43840 -0.06149

vé 0.09091 -0.09691 0.99022 FACTOR 1 FACTOR 2  FACTOE 3

v? 0.23986 0.84U469 0.09¢€87

v8 -0.04u82 0.8u189 -0.05988 Vi 0.07563 0.16438 -0.50181

VS -0.01208 -0.47376 0.29471 V2 1.04355 0.2062y -0.59C¢&7

v10 0.37772 0.20789 0.73314 v3 0.01762 -0.18716 0.00095
vu 0.10311 0.01521 0.16280
v5 0.26682 0.12788 -0.41351
V6 -0.69347 ~0.19315 1.74397
v7 -0.10346 0.54965 0.30116

TRANSFORMATION MATRIX ve -0.05036 0.40836 0.16094
V9 -0.11947 -0.15485 0.12831
v10 0.666863 0.25578 -0.86219

FACTOR 1 FACTOR 2  FACTOR 3
FACTCR 1 0.80453 0.42995 0.40974
FPACTCR 2 0.30814 -0.89194 0.33Ce9

FACTOR 3 ~-0.50773 0.13995 0.85007
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FILE

CORFELATION COEFFICIENTS..

D1

vi

1.00000
-0.79772
-0.74911

0.11570

0.52057
-0.19153
-0.32798
-0.16292
-0.043397
-0.47315

v2

-0.79772
1.00000
0.85067

-0.20137

-0.48793
0.30983
0.42508
0.07825
0.07491
0.44181

DETERMINANT OF CORRELATION MATRIX

FILE D1

VARIABLE EST COMMUNALITY
Vi 0.72379
v2 0.88613
V3 0.83366
V4 0.71837
v5 0.73895
vé 0.85174
v7 0.72626
v8 0.65269
vo 0.43583
vio 0.88150
AFTER

(CREATION DATE = 01-05-78)

v3

-0.748911
0.85067
1.00000

-0.07198

~0.37080
0.19296
0.34113
0.13450

~0.10€70
0.36722

(CREATION DATE = 01-05-78)

vy

0.11570
-0.20137
-0.07198

1.00000

0.06251
-0.13708
-0.7620¢C
-0.53402

0.29613
-0.16175

FACTOR

Wo~NOUE WN =

10

VS5

0.52057
-0.48793
-0.37080

0.06251

1.00000

0.01549
-0.35216
_0- u05 58

0.14922
-0.48547

0.0004190( 0.41898596E-03)

EIGENVALUE

3.93111
2.23222
1.40873
0.91462
0.62596
0.33902
0.24463
0.16455
¢.09189
0.04721

vé

-0.19153
0.36983
0.19296

-0.13708
0.01549
1.CC000
0.13343

-0.14084
0.29901
0.75696

PCT OF VAR

v7

-0.32798
0.42508
0.34113

-0.76200

-0.35216
0.13343
1.00000
0.59642

-0.30655
0.31103

cun PCT

39.3
61.6
75.7
84.9
91.1
94.5
97.0
98.6
99.5
100.0

ve

-0.16292
0.07625
0.13450

-0.53402

-0.40558

-0.14084
0.59642
1.00000

-0.u48465
0.23819

156

v9

-0.04397
0.07491
-0.10870
0.29613
0.14922
0.299C1
-0.30655
-0.48465
1.00000
0.13595

7 ITERATIONS COMMUNALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION ¢ 6

V10

~0.47315
0.44181
0.36722
-0.16175
-0.48547
D.75696
0.311¢C3
0.23819
0.13595
1.00000



FILE D1

FACTOR MATRIX

VARI2BLE

V1
v2
v3
v
v5
vé6
v7
v8
v9
V10

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

-0.78328
0.84400
0.74227

=0.42457

-0.56802
0.40869
0.67692
0.43506

-0.12060
0.66606

COMMUNALITY

0.77581
0.86555
0.72352
0.59528
0.35872
0.98090
0.77374
0.63275
0.34106
0.€8701

FACTOR 2

~0.23127
0.27254
0.19628
0.54553
0.07034
0.5501
-0.52247
-0.65941
0.56205
0.29759

FACTOF

0.32984
-0.28C36
-0.36610
-0.34266

0.17643

0.71%01

0.20629

0.09298

0.10301

0.39:z46

FACTOR EIGENVALUE PCT OF VAR

3.65246 54,2
1.88373 28.0
1.19817 17.8

[P N

cun PCT

54.2
82.2
100.0

157



FILE D9 (CREATION DATE = 01-05-78)

VARINAX ROTATED FPACTOR MATRIX

FILE D1 (CREATION DATE = 01-05-78)
FACTOR 1 FACTOR 2  FACTOF 3 FACTOR SCOBE COEPFYCIENTS

v1 -0.86705 -0.06429 -0.14108

v2 0.90057 0.07122 0.22236

v3 0.84433 0.06G467 0.08021

4 -0.02392 -0.75168 -0.17230

V5 -0.53547 -0.26548 -0.03902 FACTOR 1  FACTOR 2  FACTOR 3

V6 0.08711 -0.07081 0.98384 - 0

v7 0.20629 0.80700 0.16932 M =0.22744 0.07373 -0.16€95

ve 0.13641 0.77992 -0.07€€2 v3 _3-39992 ~0.13406 -0.3591y4

v9 -0.01074 -0.49848 0.30413 va o 7568 ~0.02226 0.02724

V10 0.40456 0.16528 0.70429 V5 02638 0.905e1 0:30380

. . -0.3828
v6 -0.56759 ~0.12037 1.52€26
v? -0.00025 0.51181 0.06438
38 -8.383%7 0.29814 0.14411
-0. 1 -0.10588 L1072
TR AN SFORMATION MATRIX v10 0.52909 0.11407 -8,22;;2

FACTOR 1 PACTOR 2 FACTOE 3

FACTOR 1 0.80880 0.45319 0.37477
FACTOR 2 0.25183 -0.684280 6.47568
FACTOR 2 ~0.53143 0.29035 0.79579

851
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FILE D1

CORRELATION COEFFICIENTS..

V9
vio

(CREATION DATE = 01-05-78)

vi

1.00000
-0.79772
-0.70733
-0.00266

0.29013
~-0.19153
-0.37392

0.02980
-0.04397
-0.47315

v2

-0.,79772
1.00000
0.86u432

-0.05876

-0.32179
0.30983
0.50123

-0.06781
0.07491
0.44181

DETERMINANT OF CORRELATION MATRIX

FILE D1

VARTI ABLE

vi
v2
v3
i
v5
V6
v7
v8
V9
V10

V3

-0.70733
0.86432
1.00000
0.083280

-0.17604
0.23E45
0.37363

-0.05712

-0.00111
0.37235

(CREATION DATE = 01-05-78)

EST CCMMUNALITY

0.71621
0.87639
0.81605
0.69015
0.47484
0.68898
0.69907
0.57293
0.47480
0.76582

vy

-0.00266
-0.05876
0.08380
1.00000
~0.01070
0.01665
-0.63910
-0.59462
0.34402
-0.02523

EACTOR

-l

OV DMSNOU & W=

V5

0.29013
-0.32179
-0.17604
-0.01070

1.00000
-0.28289
-0.28067
-0.15484

0.11409
-0.51756

0.00134€1( 0.13461043E-02)

ETIGENVALUE

3.60725
2.36074
1.38117
0.97712
0.61412
0.35723
0.32610
0.17005
0.13465
0.07150

vé

-0.19153
0.30983
0.23545
0.01665

-0.28289
1.00000
0.14529

-0.12182
0.29901
0.75696

PCT OF VAR

v7

-0.37392
0.50123
0.37363

-0.63910

~-0.28067
0.14529
1.C0000
0.44008

-0.091367
0.28212

con PCT

36.1
59.7
73.5
83.3
89.4
83.0
96,2
97.%
99.3
100.0

va

0.02980
-0.06781
-0.05712
-0.59462
-0.15484
-0.12182

0.44008

1.00000
-0.55088

0.05068

159

V9

-0.04397
0.07u491
-0.09111
0.34402
0.11409
0.29901
~0.09367
-0.55088
1.00000
0.13595

AFTER 14 ITERATIONS COMMUNALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION # 13

V10

-0.47315
0.44181
0.37235

-0.02523

-0.51756
0.75696
0.28212
0.050¢68
0.13595
1.00000



FI1E D1

FACTOR MATRIX

VARIABLE

V1
V2
v3
vy

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

-0.76024
0.91850
0.76422

-0.13809

-0.43141
0.50590
0.56203
0.08072
0.05283
0.76586

COMMUNALITY

0.65665
04.99612
0.75364
0.60277
0.24252
0.61184
0.60322
0.70649
0.29408
0.99672

FACTOR 2

~0.07716
0.07855
0.11737
0.75799%
0.06357
0.26793
~0.53556
-0.82584
0.53269
0.15089

FACTOF 3

0.27336
-0.38250
-0.39476
-0.09565
-0.22884

0.53302
-0.02286

0.13403

0.08660

0.62z43

FACTOR EIGENVALOE BCT OF VAR cuM PCT

1 3.37848 52.2 52.2
2 1.95164 30.2 82.4
3 1.13593 17.6 100.0
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FILE D1 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

PACTOR 1 FACTOR 2 FACTOE 3 FILE D1 (CREATION DATE = 01‘05-78)
V1 -0.77799 0.00877  -0.23088
V2 0.96978  =0.02135 0.23493 FACTOF SCORE COEFFICIENTS
v3 0.85567 0.03908 0.14119
Vo -0.00208 0.77465  -0.05172
vs -0.20725 0.13845  =0.42474
v6 0.11038 0.15709 0.75€27
v7 0.42829  -0.60472 0.23260 FACTOR 1 PACTOR 2  FACTOR 3
- - [
va 0.07141 0.83654 0.03557 v -0.00373  -0.01048 0.28115
Vo 0.02805 0.51280 0.17416€
1o 0 ooaue  -0.006cs 0 aeuss v2 1.12906 0.00631 0.14974
. . . v3 -0.04196 0.01883  -0.26782
T4 0.08935 0.33493 0.08200
V5 0.07649 0.04858 0.14928
V6 -0.14058 0.08625  =0.0935%
v7 -0.03265  =-0.18313 0.12921
TRANSFORMATION HATRIX V8 0.06084  -0.49917  -0.05314
vo -0.01416 0.07044  =0.02E21
pacron 1 FACTOR 2 FACTOR 3 v10 -0.07021 0.02028 1.24€27
FACTOR 1 0.80392  =0.13747 0.57€63
FACTOR 2 0.06918 0.98793 0.138€0

FACTCR 3 -0.59070 ~0.07140 0.80373
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EILE D1

CORRELATION COEPFICIENTS..

(CREATION DATE = 01-05-78)

V1

1.00000
-0.79772
-0.27715

0.02660

0.12484
-0.19153
-0.08614
~0.01747
-0.04357
-0.47315

v2

-0.79772
1.00000
0.42050

-0.10936

~0.16802
0.30983
0.18984
0.00728
0.07491
0.44181

DETEFMINANT OF CORRELATION HMATRIX

FILE D1

VAPI ABLE

V1
v2
V3
\L)
VS
vé
v7
ve
v9
V10

v3

-0.27715
0.42050
1.00000
0.06331

-0.04816
0.09901
0.13717?
0.011M1

~0.16401
0.12€90

vi

0.02660
-0.10936
0.06331
1.00000
0.01014
-0.05479
-0.75413
~0.54958
0.136179
-0.06658

V5

0.12484
-0.16802
-0.04816

0.01014

1.00000
-0.06997
-0.23287
-0.22362

0.18358
-0.24084

0.0107€53 ( 0.10785252E-01)

(CREATION DATE = 01-05-78)

EST COMMONALITY

0.72039
0.7309é6
0.30333
0.65998
0.24008
0.68641
G.67085
0.42930
0.22700
0.72828

MORE THAN 25 ITERARTIONS REQUIRED.

FACTOR

-d

QUOWENOOUVI s Wi =

EIGENVALUE

2.86203
2.26765
1.38760
1.04983
0.80186
0.63599
0.47022
0.22567
0.17692
0.11813

vé

-0.19153
0.30983
0.09901

-0.05479

-0.06997
1.00000
0.05222

-0.01328
0.25901
0.75696

PCT OF VAR

28.6
22.7

v7

-0.08614
0.18984
0.13777

-0.75413

~0.23287
0.05222
1. 00000
0.58027

-0.17746
0.12793

coM PCT

28.6
51.3
65.2
75.7
83.7
90.1
S4.8
57.0
98.8
100.0

ve

-0.01747

0.00728
0.01111
-0.54958
-0.22362
-0.01328
0.58027
1.00000
-0.23560
0.12427
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v9

-0.04397
0.07491
-0.16401
0.13679
0.18358
0.29901
-0.17746
~0.23560
1.00000
0.13595

vio

=0.47315
D.u4181
0.1265%9
-0.06658
-0.24084
D.75696
0.12793
0.12427
0.13595
1.00000



FILE D1

(CREATION DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

Vi
v2
V3
v4
V5

v7
ve

vio

VARIABLE

vi
v2
v3
AL
v5
vé6
v7
Ve
v9
vio

FACTOR 1

-0.65995
0.80665
0.30141

-0.35617

-0.24972
0.61705
0.49337
0.29971
0.02825
0.71451

CCMMUNALITY

0.66296
0.93177
0.16948
0.61638
0.07664
0.95174
0.826¢€2
0.u8102
0.15154
0.68356

FPACTOR 2

-D.26476
0.26055
0.07304
0.68907
0.11531
0.37271

-0.76293

-0.62035
0.32047
0.26677

FACTOF 3

0.39€€S
-0.46174
-0.27C73
-0.12126
0.03142
0.65732
0.033292
0.07975
0.21916
0.31918

FACTOR EIGENVALUE PCT OF VAR - CUNM PCT

2.59158 46.7 46.7
1.91111 34.4 81.1
1.043802 18.9 100.0

W N =
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FILE D1 (CREATICN DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FACTOR 1 FACTOR 2 FACTOF 3 FILE D1 (CREATION DATE = 01-05-78)
Vi -0.01586  =0.79782  -0.16381
V2 0.07791 0.94282 0. 19181 FACTOR SCORE COEFFICIENTS
v3 0.03605 0.40994  =0.01117
V4 -0.78504 0.01000  =-0.00025
V5 -0.21176  =-0.16690  ~-0.0€280 -
V6 0.05540 0.10749 0.96805
v7 0.90034 0.12666  =0.02159 FACTOR 1 FACTOR 2  FACTOF 3
e 0-63271  -0.00u64  -0.03218 v 0.01534 0.02453  =0.18707
vo -6.23521  -0.03781 0.30788
V10 0.14379 0.36920 0.72565 v2 -0.07056 1.00u486 -0.23¢99
) ) ) V3 -0.02927  -0.02711  =-0.062u4
V4 -0.18230 0.17518 0.02106
Vs -0.00274 0.05259  =0.02406
v6 0.00771  -0.32454 104720
v 0.€4850 0.04954  =0.02€9
FRANSTORRATION HATRIX v8 0.19441 0.02164 0.00€74
vo -0.€5930  -0.06775  =-0.00155
FACTOR 1 FACTOR 2 FACTOF 3 V10 0.06825 0.21047 -0.04513
FACTOR 1 0.46256 0.70907 0.53221
FACTOR 2 -0.87450 0.26611 0.40559

FACTOR 3 0.14591 -0.65299 0.74318
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FILE NORC7S

CORRELATION COEFFICIENTS..

(CREATION

vi

1.00000
-0.13554
0.16434
0.3u4355
0.32326
0.52287
0.32765
0.18822
0.00931
0.10490

DATE = 01-05-78)

V2

~0.13554

1.00000
-0.06165
-0.26986
-0.38225
-0.34324
-0.36497
-0.33805

0.25874
-0.25635

DETERMINANT OF CORRELATION MATRIX

FILE NORC75

v3

0.14434
-0.06165
1.00000
0.17€€5
0.10051
0.04111
0.08089
0.10268
0.20951
0.10u10

(CREATION DATE = 01-05-78)

VARIABLE EST COMMUNALITY

V9
vio

CONVERGENCE REQUIRED

0.32999
0.21843
0.1076¢
0.46913
0.65551
0.60827
0.47582
0.4316€
0.21971
0.28479

19 ITERATIONS

vi

0.34355
-0.26986
0.17665
1.00000
0.66186
0.42607
0.3829¢0
0.36422
-0.10008
0.29198

FACTOR

)

OVONOVMSWN =

v5

0.32326
-0.38225
0.10051
0.66186
1.00000
0.60460
0.55129
0.57707
-0.26084
0.42757

0.0373325( 0.37332505E-01)

EIGENVALUE

3.90911
1.32u442
1.07861
0.78350
D.68474
0.62331
0.57621
0.47630
0.30472
0.23905

v6

0.52287
-0.3432¢
0.04111
0.42607
0.60460
1.00000
0.64616
0.41631
-0.30322
0.26413

PCT OF VAR

39.1
13.2

v7

0.32765
-0.36497
0.08089
0.38290
0.55129
0.6U616
1.00000
0.41906
-0.24003
0.28295

cud PCT

39.1
52.3
63.1
71.0
77.8
84.0
89.8
94.6
97.6
100.0

ve

0.18822
-0.33805
0.10268
0.36422
0.57707
0.41631
0.41906
1.00000
=0.26055
0.49309

165

ve

0.00931
0.25874
0.20951
-0.10008
~0.26084
~0.30322
~-0.253003
-0.26055
1.00000
~0.2017M

v10

0.10490
-0.25635
0.10410
0.29198
0.42757 .
0.26413
0.28295
0.49309
-0.20171
1.00000



FILE NORC75

(CREATICN DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

vi
v2
V3
vu
v5
vé
v7
ve

V10

VARIABLE

vi
v2
v3

PACTOR 1

0.45201
-0.47270
0.12857
0.62635
0.83978
0.82104
0.68982
0.65532
~0.34994
0.49052

COMMUNALITY

0.39528
0.24630
0.18614
0.4€329
0.73351
0.8€8775
0.49544
0.53190
0.46399
0.36517

FACTOR 2

0.40654
0.15008
0.30760
0.18469
-0.00532
0.16151
0.03028
~0.20396
0.52831
=-0.20090

FACTOF 3

-0.16029
-0.01823
0.27384
0.19199
0.16806
-0.43:C8
-0.13€63
0.24€70
0.24986
0.25120

FACTOR EIGENVALUE PCT OF VAR CuM PCT

1 3.48433 73.1 73.1
2 0.70462 14.8 87.8
3 0.58042 12.2 100.0
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FILE NORCT5 (CREATION DATE = 01-05-78)

VARIMNAX ROTATED FACTOR MATRIX

FILE KORC75 (CREATION DATE = 01-05-78)

FACTIOR 1 PACTOR 2 FACTCE 3 PACTOR SCORE COEFFICIENTS

Vi 0.G8590 0.58968 0.20043

V2 -C. 42104 -0.23351 0.12040

v3 0.11824 0.08061 0.40701

v 0.49335 0.40047 0.24397 PACTOR FAC

V5 0.71546 0.46486 0.07441 ! TOR 2 FACTOR 3

V6 0.31234 0.87185 -0.17338 V1 ~0.06917 0.73732 0.21024

v? 0.42660 0.55342 -0.0E467 V2 ~0.09981 0.01361 o.gguvs

v8 0.70066 0.20091 -0.02450 v3 0.03853 0.018869 0.23456

v9 -0.233864 -0.11936 0.57€€ES w4 0.07424 0.07441 0.20€12

v10 0.60096 0.06700 0.01119 V5 0.45263 -0.02791 0.18673
vé -0, 27923 0.87420 -0.32¢1
Y7 0.06078 0.04478 -0.01641
V8 0.32367 -0.13652 0.00399
v9 ~0.12959 0.08933 0.48657

TRANSPORMATION MATRIX V10 0.22857 ~-0.11391 8.02%42

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0.74220 0.66940 -0.03231
PACTOR 2 -0.40272 0.48401 0.77¢€88
FACTOR 3 0.53568 -0.56359 0.62881
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FILE NORC7S

CORRELATICN COEFFICIENTS..

vi
v2
V3
vy
vS
vé
v7
ve
V9
vio

(CREATION DATE = 01-05-78)

LA

1.00000
-0.13635
0.13218
0.34274
0.32397
0.52366
0.32933
0.18678
~0.00340
0.10273

v2

=0.13635

1.00000
-0.07334
-0.26986
-0.37020
-0.33521
-0.36497
-0.33805

0.21153
-0.25635

DETEFMINANT OF CORBELATION HATRIX

FILE

VARI ABLE

v1
V2
v3
vu
VS
v6
v7
v8
V9
V10

CONVERGENCE REQUIRED

NORC?5

v3

0.13218
"0.0733“
1.00000
0.18C67
0.10213
0.02502
0.04€EM
0.11662
0.28882
0.12167

EST COMMUNALITY

0.325u8
0.20885
0.15277
0.47796
0.65367
0.60560
0.47936
0.u43194
0.22888
0.28089

\L

0.34274
-0.26986
0.18067
1.60000
0.66851
0.42439
0.38290
0.36422
-0.08272
0.29198

(CREATION DATE = 01-05-78)

20 ITERATIONS

v5

0.32397
-0.37020
0.10213
0.66851
1.00000
0.60017
0.54504
0.57372
-0.23013
0.41663

0.0368213 ( 0.36821309E-01)

FPACTOR

QUL W=

-—b

v6

0.52366
-0.33521
0.02502
0.4243%
0.60017
1.00000
0.64798
0.41327
=0.29911
0.25904

EIGENVALU

3.87193
1.37131
1.11604
0.77744
0.68567
0.60254
0.55040
0.47683
0.31019
0.23764

v7

0.32933
~0.36497
0.0u4811
0.38290
0.54504
0.64798
1.00000
0.41906
~0.26526
0.28295

ve

0.18678
-0.33805
0.11€62
0.36422
0.57372
0.41327
0.41906
1.00000
-0.20849
0.49309

E PCT OF VAR con PCT

38.7

38.7
52.4
63.6
71. 4
78.2
84.2
89.8
94.5
97.6
100.0

v9

-0.00340
0.21153
0.28882

-0.08272

-0.23013

-0.29911

~0.26526

-0.20849
1.00000

~0.72456

168

V10

0.10273
=-0.25635
0.13167
0.29198
0.41663
0.25904
0.28295
0.49309
'0-12“56
1.00000



FILE NORC75

(CREATION DATE = 01-05-78)

FACTOR MATRIX USIRG PRINCIPAL FACTOR WITH ITERATIONS

V1
v2
v3
vu
\&
vé
v?
va
V9
vio

VAFI PBLE

FACTOR 1

0.45972
-0.46477
0.12510
0.62802
0.83355
0.80616
0.69734
0.65609
-0.31733
0.48446

CCHMUNALITY

0.41009
0.23355
0.270u42
0.44340
6.71287
0.81754
0.51164
0.54645
0.50240
0.37434

FACTOR 2

0.17479
0.06179
0.50373
0.22133
0.07833
-0.14039
-0.10875
0.03565
0.62690
0.09429

FACTOF 3

0.410M
0.11715
~-0.03210
-0.00111
-0.10524
0.38u63
0.112€3

-0.33871 -

0.09:26
~0.36159

FACTOR EIGENVALUE PCT OF VAR cun PCT

1 3.43510 7.2 71.2
2 0.77794 16.1 87.4
3 0.60967 12.6 100.0
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FILE NORC75 (CREATION DATE = 01-05-78)

VARINAX ROTATED FACTOR MATRIX
FILE NORC75 (CREATION DATE = 01-05-78)

FACTOR SCORE COEFFICIENIS
FACTOR 1 FACTOR 2 PACTOR 3 .

v 0.07740 0.61910 0.14L25

v2 -0.41603 -0.22247 0.10476

V3 0.15440 0.08037 0.49¢€02 FACTOR 1 FACTOR 2 FACTOF 3

vy 0.u8125 0.42928 0.16588

v5 0.69370 0.48129 0.00296 vl -0.10323 0.21318 0.16024

vé 0.32425 0.81991 -0.20035 v2 -0.10243 0.01709 0.03¢27

v? 0.42972 0.54715 -0.1€€14 v3 0.05987 0.02301 0.28354

ve 0.71361 0.190¢€0 -0.02578 V4 0.06198 0.09687 0.14¢€40

V9 -0.24573 -0.11856 0.6%419 Vs 0.40008 0.03462 0.09682

v10 0.60728 0.06091 0.04296 v6 -0.20856 0.71797 =0.21718
v? 0.07678 0.08132 -0.06927
Ve 0.35475 -0.195u408 0.01301
¥9 -0.08190 0.07641 0.52629
V10 0.24614 -0.12585 0.04t€3

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOEF 3

PACTOR 1 0.73664 0.67069 ~-0.08682
FACTOR 2 0.08079 0.04019: 0.99¢92
FACTOR 3 -0.67144 0.74065 0.02458
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FILE NORC75 (CREATION DATE = 01-05-78)

COFPELATICN COEFFICIENTS..

V1 V2 v3 vy V5 V6 v7 V8 V9 vie

Vi 1.6¢0000 -0.13514 0.14738 0.35491 0.33052 0.50521 0.30913 0.18092 0.01202 0.09929
v2 -0.13514 1.00000 -0.05€53 -0.26986 -0.34648 -0.32733 -0.36497 -0.33805 0.23687 -0.25635
v3 0.14738 -0.05653 1.00000 0.18137 0.10621 0.03397 0.C7701 0.09816 0.21223 0.096€3
vy 0.35491 -0.26586 0.18137 1.00000 0.69167 0.40178 0.38230 0.36422 -0.10603 0.29198
V5 0.33052 -0.3u4648 0.10621 0.69167 1.00000 0.56300 0.50884 0.53946 -0.24423 0.38752
vé 0.50521 -0.32733 0.03397 0.40178 0.56300 1.00000 0.65274 0.u40736 -0.29324 0.25595
v? 0.30913 -0.36497 0.07701 0.38290 0.50884 0.65274 1.00000 0.41906 -0.22679 0.28295
ve 0.18092 -0.33805 0.09816 0.36422 0.53946 0.40736 0.41906 1.00000 -0.25160 0.49309
VS 0.01202 0.23687 0.21223 -G.10603 -0.24423 -0.29324 ~0.22679 -0.25160 1.00000 -0.17999
v10 0.09929 -0.25635 0.09663 0.29198 0.38752 0.25595 0.28295 0.49309 -0.17999 1.00000
DETERMINANT OF CORRELATION MATRIX = 0.04711742( 0.41114226E~01)

FILE NORC75 (CREATIOR DATE = 01-05-78)

VARIABLE BST COMHMUNALITY FACTOR EIGENVALUE PCT OF VAR coM PCT
vi 0.32054 1 3.82981 38.3 38.3
V2 0.20824 2 1.32803 13.3 51.6
v3 0.10728 3 1.08041 10.8 62.4
vy €.51023 4 0.79223 7.9 70.3
V5 0.63572 5 0.70889 7.1 77.48
vé 0.58539 6 0.64943 6.5 83.9
v7 0.48221 7 0.59061 5.9 89.8
V8 0.42094 8 0.47659 4.8 94.6
V9 0.20439 9 0.30511 3.1 97.6
V10 0.27500 10 0.23888 2.4 100.0

MORE THAN 25 ITERATIONS REQUIRED.



FILE NORC75

FACTOR MATRIX

vi

v3
vy

V6
v?
ve

vio

VARI ABLE

Vi
v2
V3

(CREATION DATE = 01-05-78)

USING PRINCIPAL FPACTOR WITH ITERATIONS

FACTOR 1

0.45225
-0.46152
0.12947
0.64900
0.81010
0.81856
0.68471
0.68662
-0.32599
0.47722

COMBUNALITY

0.38388
0.23885
0.1786¢€
0.52264
0.69372
0.92539
0.49172
0.52366
0.37516
0.34342

FACTOR

0.40363
0.15941
0.30356
0.19487
0.02105
0.14550
0.00396
-0.24018
0.47077
-0.219¢€8

FACTOF 3

-0.12818
-0.02(84
0.26411
0.2£190
0.19240
-0.48392
-0.15124
0.21875
0.21740
0.25¢65

FACTOR EIGENVALUE PCT OF VAR

3.40278 72.8
0.66765 14.3
0.60668 13.0

(VSRS

coyM PCT

72.8
87.0
100.0
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FILE  NOBC?5 {CREATICN DATE = 01-05-78)

VAPIMAX ROTATED FACTOR MATRIY

FACTOR SCORE COEFFICIENIS
FACTOR 1 FACTOR 2 FACTOR 3

vl 0.09302 0.56075 0.24€56

v2 -0.42069  -0.22320 0.09309

v3 0.09295 0.06833 0. 4OEEY c

vy 0.£2175 0.37279 0.33382 FACTOR 1 FACTOR 2 FACTOR 3

Vs 0.68927 0.43645 0.16772 v ~0.07049 0.10028 .

ve 0.30305  0.89792  ~0.16522 V2 0 11211 0l0l9ze  9-212%1

v 0.u3228 0.54792  -0.06€14 v3 0.01178 0.01984 0.23589

ve 0.69700 0.19316  =0.02311 v 0. 10875 0. 0785¢ 0 230es

v9 -0.34361  -0.13201 0.48¢55 ve 0.35060 -0 08905 02 i3

v10 0.58223 0.06531 0.01254 v 0. 21098 0.95653  -0- 33178

' v? 0.11265  -0.00148  -0.00847

v8 0.33979  -0.13979  -0.03€23
Vs -0.14059 0.08117 0.38324
V10 0.22153  =0.10775 0.00057

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0.7u402 0.66717 0.032¢23
FACTOR 2 -0.44488 0.45u21 0.77186
FACTOR 3 0.49851 -0.590u40 0.63476
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FILE RORC75 (CREATION DATE = 01-05-78)

COFRRELATION COEFFICIENTS..

vi v2 v3 vy Vs vé v7 ve V9 v10

v1 1.00000 ~0.12972 0.13¢77 0.31086 0.31072 0.51894 0.31098 0.18093 0.01251 0.09701
v2 -0.12972 1.00000 -0.05297 -0.26986 -0.34489 -0.31632 -0.36497 -0.23805 0.22219 -0.25635
v3 0.13977 ~-0.05297 1.00000 0.15546 0.09107 0.03612 0.07934 0.09732 0.21353 0.09377
vy 0.31086 ~0.26986 0.15%46 1.00000 0.61948 0.40926 0.38230 0.36422 -0.10521 0.29198
v5 0.31072 ~0.34u489 0.09107 0.61948 1.00000 0.59346 0.52610 0.55437 -0.25231 0.33340
vé 0.51894 -0.31632 0.03€12 0.40926 0.59346 1.00000 0.60599 0.39214 -0.29375 0.23343
v7 0.31098 ~0.360497 0.07934 0.38290 0.52610 0.60599 1.00000 0.41906 ~0.21838 0.28295
V8 0.18093 -0.33805 0.09732 0.36422 0.55437 0.39214 0.41906 1.00000 -0.23424 0.49309
V9 0.01251% 0.22219 0.21253 -0.10521 -0.25231 -0.29375 -0.21838 -0.23424 1.00000 -0.16629
V10 06.09701 ~0.25635 0.09377 0.29198 0.39340 0.23343 0.28295 0.49309 -0.16629 1.000C00
DETERMINANT OF CORERELATION MATRIX = 0.0u994€4( 0.49946450E-01)

FILE NORC75 (CRERTION DATE = 01-05-78)

VARI ABLE EST CCHMUNALITY FACTOR EIGENVALUE PCT OF VAR cuN PCT
Vi 0.31789 1 3.78749 37.9 37.9
v2 0.20544 2 1.30457 13.0 50.9
V3 0.09827 3 1.09971 11.0 61.9
vu 0.41375 4 0.78492 7.8 69.8
VS 0.6032¢% 5 0.68712 6.9 76.6
vé 0.58321 6 0.66462 6.€ 83.3
v? 0.u44258 7 0.57891 5.8 89.1
v8 0.42452 8 0.47911 4.8 93.9
Vo 0.20045 9 0.34730 3.5 97.3
vice 0.27687 10 0.26620 2.7 100.0

CONVERGENCE REQUIFED 18 ITERATIONS



FILE NORC75

(CREATION DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

V1
v2
v3
vu
VS
vé
¥y
ve

LARY

VARIABLE

vi
V2
v3
vy
v5

FACTOR 1

0.40408
~0.46073
0.12008
0.61220
0.60863
0.80438
0.67956
0.€5833
-0.33149
0.48190

COMMUNALITY

0.38975
0.23256
0.19915
0.41838
0.66557
0.86296
0.47075
0.55026
0.44597
0.37126

FACTOR 2

0.429¢8
0.14118
0.26938
0.10936
-0.02878
0.24816
0.0u4298
-0.24607
0.45347
-0.24492

FACTCF 3

-0.09%185
-0.01¢€92
0.33490
0.171785
0.10424
-0.392¢€6
-0.08429
0.23729
0.36118
0.28115

FACIOR EIGENVALUE PCT OF VAR CUM PCT

1 3.3369M 72.4 72.4
2 0.67900 14.7 87.2
3 0.59070 12.8 100.0
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FILE NORCI5  (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FI1E NORC75 {(CREATION DATE = 01-05~-78)

FACTOR 1 FACTOR 2  FACTOF 3 FACTOR SCORE cosry1c13n1§
V1 0.08339 0.59170 0.18(81
v2 -0.41696 -0.21552 0.11€67
v3 0.12272 0.08786 0.41556
vu 0.48754 0.39284 0.16236
5 0.66284 0.47561 0.00267 FACTOR 1 FACTOR 2 FACTCF 3
V6 0.29136 0.86149 -0.18949 vi -0. 06846 0.15605 0.20578
v7 0.44313 0.51720 -0.08304 V2 -0.10756 0.01273 0.0L405
v8 0.71736 0.16659 -0.02904 v3 0.04053 0.02701 0.25¢50
v9 ~0.28598 -0.11664 0.59210 Ve 0.10483 0.07302 0.15€88
v10 0.60704 0.0u964 6.01711 Vs 0.34572 0.01530 0.10306
V6 -0.25203 0.82348 -0.26738
v7 0.10733 0.04597 -0.00365
:g 3.36999 -0.10151 0.01543
-0.09464 0.08426 0.49264
TR ANSFORMATION MATRIX V10 0.2u4598 -0.11355 0.037¢€3

PACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0.74124 0.66755 -0.07034
FACTOR 2 -0.u7028 0.59123 0.65518
FACTOR 3 0.47896 -0.45257 0.7£218
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FILE NOFC75  (CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

LA V2 v3 vy V5 vé v7 v8
vi 1.00000 -0.16518 0.15434 0.31996 0.34016 0.58779 0.40179 0.16113
v2 ~0.16518 1.00000 0.00€u8 -0.26986 ~0.39346 -C.37440 -0.36497 -0.33805
v3 0.15434 0.00648 1.00000 0.17732 0.116 01 0.077u4 0.15329 0.11939
\L 0.31996 -0.26986 0.17732 1.00000 0.68587 0.39531 0.38290 0.36422
\'E) 0.340156 -0.393u6 0.11€01 0.68587 1.00000 0.58827 0.56753 0.60080
vé 0.5€779 -0.37440 0.07744 0.39531 0.58827 1.00000 0.674811 0.41756
v7 0.40179 -0.36497 0.15329 0.38290 0.56753 0.67411 1.00000 0.41906
v8 0.16113 -0.33805 0.11¢39 0.36422 0.60080 0.41756 0.41906 1.00000
Vo 0.05329 0.26512 0.12¢73 -0.08504 -0.25118 ~0.30152 -0.30955 ~0.31774
vio 0.15234 -0.25635 0.14477 0.29198 0.43223 0.25811 0.28295 0.49309

DETERMINANT OF CORRELATION MATRIX = 0.0268523( 0.26852265E-01)

FILE HORCTS (CREATION DATE = 01-05-78)

VARTABLE EST COMMUNALITY FACTOR EIGENVALUE PCT OF VAR CcuM PCT
v 0.42325 1 3.98817 39.9 39.9
v2 0.22575 2 1.31877 13.2 53.1
V3 0.10067 3 1.09u458 10.9 64.0
vh 0.49528 4 0.80618 8.1 72.1
VS 0.68909 5 0.70702 7.1 79.1
V6 0.64493 6 0.68815 6.9 86.0
v7 0.52340 7 0.48696 4.9 90.9
ve 0.46456 8 0.43224 4.3 95.2
Vo ’ 0.25272 9 0.26342 2.¢ 97.9
V10 0.28633 10 0.21447 2.1 100.0

CONVERGENCE REQUIRED 18 ITERATIONS

177

V9

0.05329
0.26512
0.12973
-0.08504
-0.25118
-0.30152
-0.30955
-0.31774
1.00000
-0.19377

V1)

C.15234
-0.25635
0.14477
0.29198
0.43223
0.25811
0.28295
€.49309
-0.19377
1.00000



FI1E NORC75

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

VARI ABLE

Vi
v2
v3
vy
V5
V6
v?
LL:]
V9
vio0

(CREATICN DATE = 01-05-78)

FACTOR 1

0.49533
-0.47787
0.15973
0.61519
0.85184
0.82483
0.72191
0.65417
-0.36100
0.48153

CCHMUNALITY

0.51630
0.25812
0.10920
0.4€667¢
0.79662
0.90484
0.55419
0.54470
0.49560
0.31675

FACTOR 2

0.51769
0.14982
0.16504
0.07669
-0.08345
0.28611
0.07u02
-0.31218
0.46947
-0.21394

FACTOF 3

-0.0%430
0.08552
0.23759
0.32008
0.25304

-0.3776%

~-0.16600
0.13€97
0.38063
0.19775

FACTOR

1
2
3

EIGENVALUE

3.59495
0.78149
0.60669

OF VAR

72.1
15.7
12.2

cuM PCT

72.1
87.8
100.0
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FILE NORC75 (CREATION DATE = 01-05-78)

VARIMAX ROTATED PACTOR MATRIX

FILE NORC75 (CREATION DATE = 01-05-78)
FACTOR 1 PACTOR 2 FACTOF 3

v1 0.08935 0.65093 0.29(87 FACTOR SCORE COEFFICIENTS

v2 -0.40504 -0.26500 0.15437

v3 0.13242 0.08495 0.29060

vy 0.55659 0.28969 0.30°08

VS 0.79121 0.38273 0.15%30

v6 0.32789 0.88713 -0.10167 FACTOR 1  FACTOR 2  PACTOF 3

v7 0.44343 0.59356 -0.072u4

V8 0.71227 0.17594 -0.08009 vi -0.08096 0.15466 0.29533

V9 -0.36113 -0.14560 0.58650 v2 -0.07616 0.00410 0.05297

v10 0.55459 0.09242 0.02¢13 v3 0.03612 0.00851 0.14567
v 0.07799 0.01734 0.20€€1
V5 0.58530 -0.14066 0.29737
V6 ~0.26822 0.90342 -0.30321
v7 0.65794 0.08655 ~0.04355

TR ANSFORMATION MATRIX ve 0.28620 -0.14022 -0.07370

; V9 -0.13003 0.05436 0.49419
V10 6.15294 -0.05358 0.01696
FACTOR 1 PFACTOR 2 PACTOEF 3
FACTOR 1 0.75921 0.65071 0.01350
FACTCR 2 ~-0.51162 0.58385 0.63037

FACTOR 3 0.40230 -0.48549 0.77618
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FIIE NORC75 (CREATION DATE = 01-05-78)

COFRELATION COEFFICIENTS..

V1 v2 V3 \ L) V5 V6 v7 ve Vo vio
vl 1.00000 -0.16385 0.14659 0.22209 0.34261 0.58933 0.40113 0.16193 0.05194 0.14768
v2 -0.16385 1.00000 0.00CE0 -0.26986 -0.37135 -0.35311 -0.36497 ~0.33805 0.26428 -0.25635
v3 0.14659 0.00050 1.00000 0.168642 0.11045 0.06392 0.12378 0.11253 0.13352 0.15193
V4 0.32209 -0.26986 0.18€42 1.00000 0.68418 0.39961 0.38290 0.36422 -0.11376 0.29198
V5 0.34261 -0.37135 0.11045 0.68418 1.00000 0.59122 0.57528 0.60225 -0.26100 0.41152
vé 0.58933 -0.3531 0.06392 0.339961 0.59122 1.00000 0.67535 0.41484 ~-0.29651 0.25764
V7 0.40113 -0.36497 0.12378 0.38290 0.57528 0.67535 1.00000 0.41906 -0.29957 0.28295
v8 0.16193 -0.33805 0.112¢3 0.36422 0.60225 O.u1484 0.4199%6 1.00000 -0.32045 0.49309
v9 0.05194 0.26428 0.13352 ~0.11376 -0.26100 -0.29651 -0.29957 ~0.32045 1.006000 -0.19004

vig 0.14768 -0.25635 0.15193 0.29198 0.41152 0.25764 0.28295 0.49309 -0.19004 1.00000

CETERMINANT OF CORRELATION MATRIX = 0.0275799( 0.27579881E-01)

FILE NORC75 (CREATION DATE = 01-05-78)

VARIABLE EST COMMUNALITY FACTOR EIGENVALUE PCT OF VAR cuMd PCT
v1 06.42244 1 3.97772 39.8 39.8
v2 0.21457 2 1.31192 13.1 52.9
v3 0.09829 3 1.10788 1.1 €4.0
\L] 0.49536 L} 0.76950 7.7 71.7
V5 0.68681 5 0.71668 7.2 78.8
vé 0.64279 6 0.70088 7.0 85.8
v7 0.52401 7 0.49917 5.0 90.8
v8 0.47110 8 0.43949 4.4 95.2
V9 0.24405 ) 0.26202 2.6 97.9
v10 0.27985 10 0.21470 2.1 100.0

CONVERGENCE REQUIRED 18 ITERATIONS



FILE NORC75

(CREATION DATE = 01-05-78)

FACTOF MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

VARI ABLE

Vi
v2
v3
v4
VS5
vé

PACTOR 1

0.49755
-0.u46774
0.15105
0.61921
0.845u6
0.82296
0.72357
0.65709
~-0.36313
0.47635

CCHMUNALITY

0.52113
0.24908
0.12618
0.48011
0.7710¢
0.89793
0.55588
0.55596
0.46604
0.31469

FACTOR 2

0.52284
0.14888
0.14173
0.04716
-0.09040
0.31196
0.08231
-0.32954
0.43307
-0.22498

PACTCF 3

-0.014<3
0.09022
0.28€58
0.30735
0.219:1

~0.35122

-0.15¢€6
0.12484
0.38292
0.19279

FACTOR EIGENVALUE ECT OF VAR cuy PCT

1 3.57876 72.5 72.5
2 0.77687 15.7 88.2
3 0.58248 11.8 100.0

181



182

FILE NORC75 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX
FILE NORC?75 (CREATION DATE = 01-05-78)

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR SCOPE COEFFICIENTS

v1 0.07700 0.662uy 0.27€326

v2 -0.40918 -0.24767 0.142¢1

V3 0.12855 0.06892 0.32389

vy 0.54293 0.30622 0.30260 FACTOR 1 FACTOR 2 FACTOF 3

V5 0.76341 0.40278 0.16143

V6 0.33294 0.88007 -0.11204 vi -0.09812 0.17227 0.29953

V7 0.44976 0.59013 ~0.07:06 v2 -0.08581 0.00212 0.089S6

ve 0.72492 0.16723 -0.04584 v3 0.03758 0.00233 0.17498

v9 -0.394¢7 -0.12024 0.54368 vi 0.08667 0.01751 0.21282

V10 0.55102 0.08769 0.05€11 v5 0.51164 ~0.09533 0.29511
V6 ~0.23872 0.87272 -0.34%5¢2
v7? 0.C6560 0.08295 -0.05385
vo 0.31117 -0.15237 -0.0%52¢2
V9 -0.174924 0.06981 0.45503

TR AN SFORMATION MATRIX V10 0.16309 -0.06337 0.04342

FACTOR 1 FACTOR 2 FACTCEF 3

FACTOF 1 0.75793 0.65179 0.02¢€84
FACTCR 2 -0.56492 0.63523 0.52€€U
FACTOR 3 0.32621 -0.41432 0.84966
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FILE NOKC?75 (CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

vi V2 V3 \L V5 vé v1 V8 V9 VAl
V1 1.00000 ~0.16208 0.13949 0.27196 0.28887 0.59819 0.42376 0.16448 0.06283 0.14525
Ve -0.16208 1.00000 -0.00827 -0.26986 -0.34434 -0.33539 -0.36497 -0.33805 0.23599 -0.25635
v3 0.13949 -0.00827 1.00000 0.18685 0.11723 0.05805 0.12809 0.11197 0.13308 0.12954
v4 0.27196 -0.26986 0.18685 1.00000 0.72159 0.35097 0.38290 0.36422 ~0.11608 0.23198
v5 0.28887 ~-0.34u34 0.11723 0.72159 1.00000 0.50095 0.48378 0.52426 -0.22811 0.38986
vé 0.59819 -0.33538 0.05805 0.35097 0.50095 1.00000 0.68917 0.38204 -0.26632 C.24C69
v7 0.42376 -0.36497 0.12809 0.38290 0.48378 0.68917 1.00000 0.41906 -0.26539 0.28295
va 0.16448 -0.33805 0.111¢7 0.36422 0.52426 0.38204 0.41906 1.00000 -0.3183¢ 0.43309
Vo 0.06283 0.23599 0.13:08 -0.11604 -0.22811 ~0.26632 -0.26539 -0.31830 1.00000 -G.18386
V10 0.1u525 -0.25635 0.12954 0.29198 0.38986 0.24069 0.28295 0.438309 -0.18386 1.00000

DETERMINANT OF CORRELATION MATRIX = 0.0323415( 0.32341510E-01)

FILE NORC75 {CREATION DATE = 01-05-78)

VARTABLE EST COMMUNALITY FACTOR EIGENVALODE PCT OF VAR cuy PCT
vi 0.42443 1 3.83289 38.3 38.3
v2 0.20839 2 1.31208 13.1 51.4
v3 0.09061 3 1.14993 11.5 62.9
\L| 0.54062 4 0.83222 8.3 71.3
V5 0.64490 S 0.7317M 7.3 78.6
V6 0.64049 6 0.72947 7.3 85.9
v7 0.53241 7 0.48054 4.8 90.7
v8 0.42852 8 0.43777 4.4 95.1
V9 0.22590 9 0.27831 2.8 97.8
V10 0.27830 10 0.21503 2.2 100.0

CONVERGENCE REQUIRED 20 ITERATIONS



FILE NQRC75

(CREATICN DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL PFACTOR WITH ITERATIONS

vi
v2
v3
vy
v5
vé
v7
ve
v9
V10

VARIABLE

vl
v2
v3
vy
V5
V6
v7
ve
V3
vio

FACTOR 1

0.49505
-0.46321
0.15413
0.64599
0.79372
0.80081
0.72455
0.63371
-0.33215
0.47009

COMMUNALITY

0.52212
0.24493
0.09783
0.60263
0.74671
0.89856
0.57484
0.50467
0.39719
0.28167

FACTOR 2

0.50361
0.10166
0.03404
-0.18627
=0.24034
0.45786
0.17964
-0.30262
0.25780
-0.24633

FACTOEF 3

0.15304
0.14156
0.27002
0.38€10
0.24280
-0.21823
-0.13264
-0.10723
0.46¢47
-0.00103

FACTOR EIGENVALUE PCT OF VAR con PCT

1 3.42989 70.4 70.4
2 0.81820 16.8 87.2
3 0.62307 12.8 1¢0.0
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FILE NORC75  (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR HMATRIX

FI1lE NORC75 (CREATION DATE = 01-05-78)

FACTIOR 1 FACTOR 2 FACTCEF 3
FACTOR SCORE COEFFICIENTS

V1 ~0.02005 0.66849 0.27358

V2 -0.43879 -0.21463 -0.07¢58

v ~0.02486 0.07724 0.30206

T 0.39735 0.17553 0.64337

V5 0.59138 0.24197 0.58174 FACTOR 1 FACTOR 2 FACTOR 3

V6 0.37127 0.86909 0.07346

v7 0.44862 0.59063 0.15727 vi -0.22252 0.18358 0.21123

v8 0.66188 0.15098 0.20525 v2 =0.12473 0.00473 0.04687

Vo -0.57595 -0.06304 0.24797 v3 -0.05248 0.01920 0.12744

vie 0.47165 0.08282 0.22£82 vu 0.00372 ~0.02470 0.37744
V5 0.27254 -0.18796 0.47740
v6 0.02386 6.87370 ~0.34€E31
v7 0.10995 0.08487 -0.00132
va 0.30086 -0.09410 -0.00996

TRANSFORMATION MATRIX v3 -0.30782 0.09482 0.26972
v10 0.12966 -0.03511 0.03603

FACTOR 1 FACTOR 2 FACTOF 3

FACTOR 1 0.69110 0.59104 0.41599
FACTOR 2 -0.59408 0.758234 -0.13879
FACTOR 3 -0.41164 -0.15122 0.89€71
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FILE NORC75 (CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

LA v2 v3 vy V5 V6 v7 ve v9
vl 1.00000 ~0.149u6 0.13990 0.27175 0.31048 0.571711 0.32253 0.12196 0.07974
v2 ~0.14946 1.00000 -0.00121 -0.26986 -0.33563 -0.33006 -0.36497 -0.33805 0.20634
v3 0.13990 -0.00121 1.00000 0.14102 0.09002 0.05654 0.12111 0.09403 0.14070
vy 0.27175 -0.26986 0.14102 1.€0000 0.57442 0.36315 0.38290 0.36422 -0.08704
VS 0.31048 ~0.33563 0.09002 0.57442 1.00000 0.56205 0.50329 0.48894 ~0.22463
V6 0.57171 -0.33006 0.05€5y 0.36315 0.56205 1.00000 0.54672 0.32906 -0.25278
v7 0.32253 -0.36497 .0.12111 0.38290 0.50329 ¢.54672 1.00000 0.41906 -0.23468
ve 0.12136 -0.33805 0.09403 0.36422 0.48894 0.32906 0.41906 1.00000 -0.24359
\E 0.07974 0.20634 0.14070 -0.08704 -0.22463 ~0.2€278 ~0.23468 -0.24359 1.00000
vin 0.13486 -0.25635 0.1z482 0.29198 0.388u8 0.23378 © 0.28295 0.49309 -0.15762

DETEFMINANT OF COBRRELATION MATRIX = 0,0597878( 0.59787765E~-01)

FILE NORC75 (CREATION DATE = 01-05-78)

VAFI ABLE EST CCHMMUNALITY FACTOR EIGENVALUE PCT OF VAR cuM PCT
Vi 0.39742 1 3.67902 36.8 36.8
v2 0.21089 2 1.30664 13.1 49.9
v3 0.07295 3 1.10548 11.1 60.9
v 0.36496 4 0.78095 7.8 68.7
V5 0.5ut100 5 0.74271 7.4 76.1
vé 0.57640 6 0.71133 7.1 83.3
v7 0.41264 7 0.54589 5.5 88.7
ve 0.39897 8 0.45460 4.5 93.3
v 0.20076 9 0.39568 4.0 97.2
V1o 0.28426 10 0.27771 2.8 100.0

CONVERGENCE REQUIRED 27 ITERATIONS
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V1o

G.13486
-0.25635
0.12482
0.29198
D.368848
0.23378
0.28295
0.45309
=-0.15762
1.00000



FILE NORC75

(CRERTION DATE = 01-05-78)

FACTOF MATRIX USIRG PRINCIPAL FACTOR WITH ITERATIONS

VARIABLE

Vi
v2
v3
vu
Vs
vé
v?
ve
V9
vio

FACTOR 1

0.47231
-0.47050
0.136717
0.58876
0.76805
0.78813
0.67519
0.63093
-0.31010
0.49216

CCHMUNALITY

0.51322
0.24310
0.12551
0.39199
0.599€E6
0.86447
0.45848
0.55045
0.43814
0.3545¢

FACTOR 2

0.53613
0.13388
0.11637
-0.00465
~-0.05492
0.37297
0.01461
-0.35745
0.36088
-0.25927

FACTOE 3

0.05207
0.0€170
0.30539
0.21292
0.08330
-0.32282
-0.04885
0.1£¢€85
0.46015
0.21225

FACTOR EIGENVALUE PCT OF VAR cuM PCT

1 3.21318 70.8 70.8
2 0.78649 17.3 88.1
3 0.54005 11.9 100.0
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FILE NORCT5 {CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX

FILE NORC75 (CREATION DATE = 01-05-78)

FACTOR 1  FACTOR 2  PACTOF 3 PACTOR SCORE CORFFICIENTS

v1 0.08893 0.66332 0.25¢5¢€

V2 -0.41832 ~0.21998 0.14042

v3 0.13885 0.07454 0.31729

vy 0.52606 0.30155 0.15596 FACTOR 1 FACTOR AC

VS 0.65150 0.41875 0.00762 2 FACTOE 3

vé 0.30439 0.86194 -0.16990 v1 -0.07368 0.20803 0.31408

V7 0.49969 0.45070 -0.07¢17 v2 -0.C9893 0.00841 0.022q1

V8 0.73413 0.09407 -0.05153 v3 0.04418 0.00638 0.18597

V9 ~0.29229 ~0.08051 0.5€8€40 vy 0.14703 0.03138 0.14€38

V1o 0.59039 0.05950 0.04901 : V5 0.29755 -0.01080 0.10050
V6 -0.18022 0.80582 -0.33€01
v7 0.13392 0.04663 -0.00834
va 0.38511 -0.16185 0.00¢26
v9 -0.08121 0.07080 0.48157

TRANSFORMATION MATRIX vio 0.21247 -0.08277 0.07112

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0.77u481 0.62971 -0.05596
FACTOR 2 ~0.54741 0.71254 0.43890
FACTCR 3 0.31625 -0.30943 0.89679
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FILE NORC75 (CREATION DATE = 01-05-78)

COFRFLATION COEPFICIENTS..

v v2 v3 AL ¥5 V6 v7 ve v9 v
Vi 1.00000 ~0.29222 0.11171 0.50645 0.46222 0.67863 0.44800 0.10422 -0.07369 0.12937
V2 -0.29222 1.00000 0.05€07 -0.26986 -0.46204 -0.38182 -0.36497 -0.33805 0.28702 -0.24960
v3 0.11171 0.05807 1.00000 0.18345 0.09856 0.03582 0.14607 0.11083 0.05183 0.19111
vy 0.506u5 ~0.26986 0.18345 1.00000 0.70914 0.45063 0.38290 0.36u422 -0.10490 0.26477
v5 0.46222 ~0.u6204 0.09¢&56 0.70914 1.00000 0.67406 0.58206 0.63557 ~-0.31532 0.49431
V6 0.67863 ~0.38182 0.03582 0.45063 0.67406 1.00000 0.73117 0.46759 -0.38619 0.26038
V7 0.u4u4800 -0.36497 0.14607 0.38290 0.58206 0.73117 1.00000 0.41906 =0.37757 0.27953
v8 0.10422 ~0.33805 0.11Ce3 0.36422 0.63557 0.46759 0.41906 1.00000 -0.35930 0.48545
v9 -0.07369 0.28702 0.05183 -0.10490 -0.31532 -0.38619 -0.37757 ~-0.35930 1.00000 -0.28371
v10 0.12937 ~0.24960 0.19111 0.26477 0.49431 0.26038 0.27953 0.u8545 -0.28371 1.00000

DETERMINANT OF CORRELATION MATRIX = 0.0090893( 0.90893395E~02)

FILE NORC75 {CREATION DATE = 01-05-78)

VARIABLE EST COMMUNALITY FACTOR EIGENVALUE PCT OF VAR coM pCT
vi 0.627S5 1 4.28100 42.8 42.8
v2 0.27433 2 1.28026 12.8 55.6
V3 0.13121 3 1.16843 11.7 67.3
vy 0.59638 4 0.83430 8.3 75.6
Ve 0.77978 5 0.67120 6.7 82.4
vé 0.78206 6 0.55739 5.6 87.9
v7 0.57913 7 0.52719 5.3 33.2
v8 0.53556 8 0.36777 3.7 96.9
v9 0.28030 9 0.18696 1.9 98.7
v10 0.35361 10 0.12544 1.3 100.0

CONVERGENCE REQOUIRED 12 ITERATIONS



FILE NORC75

(CREATION DATE = 01-05-78)

FACTOR MATRIX USING PRINCIPAL FRCTOR WITH ITERATIONS

VARI ABLE

LA
v2
v3
vu
V5
vé
v7?
V8
v
V10

FACTOR 1

0.60832
-0.49019
0.13514
0.€5747
0.89888
0.86624
0.72068
0.64318
-0.413875
0.47548

COMMUNALITY

0.70439
0.25595
0.06684
C.64965
€.8765¢
0.93018
0.56819
0.62190
0.37244
0.37165

PACTOR 2

0.57755
0.07646
0.00264
0.16818
-0.11683
0.25720
0.05587
-0.45419
0.28845
-0.35672

FACTOF 3

0.027€7
0.09910
0.22039
0.43485
0.22041
=0.33715
-0.2134
0.04388
0.33€23
0.13£35

FACTOR EIGENVALUE PCT OF VAR comn PCT

1 3.95459 73.0 73.0
2 0.86737 16.0 89.0
3 0.59585 11.0 100.0
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FILE NORC75 (CREATION DATE = 01-05-78)

VARIMAX ROTATED FACTOR MATRIX
FILE NORC75 (CREATION DATE = 01-05-78)

FACTOR SCORE COEFFICIENTS

FACTOR 1 FACTOR 2 FACTOR 3

V1 0.78433 -0.04736 0.29490

v2 -0.30224 -0.39025 -0.11094

v3 0.01958 0.02516 0.25¢56 FACTOR FR R

vy 0.40661 0.17617 0.67326 ! cro 2 FACTOE 3

VS 0.43595 0.58920 0.5E256 vl 0.22047 ~-0.35792 0.332¢2

V6 0.85347 0.44509 0.06050 v2 -0.05674 ~-0.08313 0.11295

v7 0.58088 0.4684u8 0.10¢€28 v3 -0,00008 0.00233 0.08738

v8 0.09955 0.72533 0.29307 V4 0.10949 -0.19980 0.3152¢

V9 -0.18806 -0.56338 0.14030 V5 -0.17548 0.34134 0.72479

V10 0.02614 0.52450 0.30¢62 V6 0.89708 0.18067 -0.75%73
V7 0.00192 0.(8585 -0.00201
V8 -0.24636 0.31994 0.1047%4
v9 0.04185 -0.22115 0.14104
V10 -0.06143 0.14470 0.02229

TRANSFORMATION MATRIX

FACTOR 1 FACTOR 2 FACTOR 3

FACTQR 1 0.65759 0.62887 0.41u86
FACTOR 2 0.68086 ~0.73179 0.03008
FACTCR 3 -0.32250 -0.26268 0.90939
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FILE NORC75 (CKEATION

CORRELATICN COEFFICIENTS..

vl
vi 1.00000
v2 -0.23312
v3 0.11643
vy 0.49990
V5 0.45917
vé 0.67782
v? 0.45378
ve 0.10647
\E -0.08300
V10 0.12326

DATE = 01-05-78)

V2

-0.23312
1.00000
0.04630

-0.26986

-0.398M

~-0.34800

-0.36497

-0.33805
0.29178

-0.24960

DETERMINART OF CORRELATION MATRIX

FILE

VARI ABLE

Vi

CONVERGENCE REQUIRED

NORC75

v3

0.11643
0.04630
1.00000
0.20411
0.10067
0.02473
0.10906
0.11058
0.06396
0.18¢49

\L

0.49990
-0.26986
0.20411
1.00000
0.72407
0.44590
0.38290
0.36422
-0.15881
0.26477

V5

0.45917
=0.39871
0.10067
0.72407
1.00000
0.67409
0.58259
0.63423
-0.31807
0.42738

0.0103¢€C7( 0.70360677E-01)

(CREATICN DATE

EST COMMUNALITY

0.61945
0.22981
0.12788
0.60982
0.766C6
0.77910
0.57577
0.54730
0.25039
0.28842

13 ITERATIORS

01-05-78)

FACTOR

COCWONOWUIE WN

-t

192

vé6 v7 ve V9
0.67782 0.45378 0.10647 -0.08300
~-0.34800 =-0.36497 -0.33805 0.29178
0.02473 0.10906 0.11058 0.06396
0.44590 0.38290 0.36422 ~-0.15881
0.67409 0.58256 0.63433 -0.31807
1.00000 0.73322 0.47162 -0.38144
0.73322 1.C0000 0.41906 -0.35583
0.47162 0.41906 1.00000 -0.35487
-C.38144 -0.35583 -0.35487 1.00000
0.27676 0.27953 0.48545 -0.23259
EIGENVALUE PCT OF VAR cuM PCT
4.23899 42.4 42. 4
1.26115 12.6 55.0
1.17646 11.8 66.8
0.77335 7.7 4.5
0.65895 7.0 81.5
0.62408 6.2 87.7
0.53911 5.4 93.1
0.37036 3.7 96.8
0.18612 1.9 98.7
0.13141 1.3 100.0

LALY

0.12326
=0.24960
0.18949
0.26477
0.42738
0.27676
0.27953
0.48545
-0.23259
1.C0000



FILE NORC75S

FACTOR MATRIX USING PRINCIPAL FACTOR WITH ITERATIONS

vi
v2
V3
vy
v5
vé
v?
Ve

vio

VARIMBLE

v1
v2
v3
V4
VS
Vb6
v
v8
V9
vio

(CREATION DATE = 01~05-78)

FACTOR 1

0.60620
-0.46032
0.13287
0.67272
0.88000
0.87037
0.72379
0.65360
-0.u41369
0.45336

COMMUNALITY

0.70621
0.23912
0.69085
0.6686€3
0.82888
0.93476
0.57414
0.66782
0.307€3
0.32325

FACTOR 2

0.57985
0.11942
0.00219
0.12716
~0.10102
0.25672
0.06610
~-0.49009
0.23488
-0.32483

FACTOF

0.0501
0.11284
0.27¢53
0.443511
0.210u1
~-0.333¢€3
-0.21425
0.020¢€4
0.28552
0.11047

FACTOR

1
2
3

EIGENVALOE

3.90926
0.84802
0.58421

PCT OF VAR

73.2
15.9
10.9
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FILE NORC75 (CREATION DATE = 01-05-78)

VARIBAX ROTATED FACTOR MATRIX

PILE NORC75 (CREATION DATE = 01-05-78)

FACTOR 1 FACTOR 2 FACTOR 3
PRACTOR SCORE COEFFICIEN1TS

V1 -0.02202 0.78982 0.2€E€19

v2 -0.41736 -0.20607 -0.,06616

V3 0.01723 0.01229 0.30066

vu 0.24044 0.40186 0.67032

v5 0.59884 0.44101 0.52¢16 FACTOR 1 FACTOR 2 FACTOF 3

V6 0.47850 0.83976 0.02u59

V7 0.48591 0.57639 0.07€17 vi ~0.36002 0.23647 0.34409

va 0.77247 0.07163 0.25€84 v2 -0.11132 -0.03336 0.05484

v9 -0.51189 -0.18201 0.11256 v3 -0.00798 -0.00089 0.10586

v10 0.50066 0.03358 0.26732 vy -0.13004 0.09801 0.39572
V5 0.25650 -0.11071 0.55298
V6 0.218u6 0.86945 -0.75320
v7 0.08946 0.00351 -0.00461
V8 0.39941 -0.29215 0.10€81

TRANSFORMATION MATRIX Vs -0.16149 0.04003 0.11132
V10 0.12665 -0.07283 0,07¢13

PACTOR 1 FACTOR 2 FACTOE 3

FACTCOR 1 0.66038 0.64911 0.37757
FACTOR 2 -0.70633 0.70763 0.01€€E3
FACTOR 3 -0.25496 -0.27912 0.92579



D2M50PC



195

FILE NORC75 {(CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

vi V2 v3 vy v5 vé v7 v8 v9 vl
vi 1.00000 -0.22281 0.147545 0.56442 0.51446 0.56642 0.32820 0.15052 -0.04099 0.13588
v2 -D.22281 1.00000 =0.00¢78 -0.26986 -0.34627 -0.32408 -0.36497 -0.33805 0.20872 -0.24960
v3 0.14745 -0.00978 1.00000 0.23199 0.12292 0.00422 0.10715 0.09095 0.07267 £.11806
AL 0.56442 -0.26986 0.23199 1.00000 0.78560 0.36074 0.38290 0.36422 -0.11756 t.26477
VS 0.5144u6 -0.34627 0.12292 0.78560 1.00000 0.49501 0.42434 0.46453 -0.20982 0.33335
vé 0.56642 -0.32408 0.00422 0.36074 0.49501 1.00000 0.755u0 0.39735 -0.37060 0.24332
v? 0.32820 -0.36497 0.10715 0.38290 0.42434 0.75540 1.00000 0.41906 -0.35941 0.27953
vB 0.15052 -0.33805 0.09095 0.36422 0.46453 0.39735 0.41906 1.00000 -0.25845 0.48545
v9 ~0.04099 0.20872 0.07267 -0.11756 -0.20982 -0.37060 -0.35941 -0.25845 1.00000 -C.18009
vio0 0.13588 -0.24960 0.11€06 0.26477 0.33335 0.24332 0.27953 0.48545 -0.18009 1.00000

DETERMINANT OF CORRELATION MATRIX = 0.0165€69( 0.16586900E-01)

FILE NORC75 (CREATICN DATE = 01-05-78)

VAPIABLE EST COMMUNALITY FACTOR EIGENVALUE PCT OF VAR cuyd PCT
vi 0.56829 1 3.93873 39.4 39.4
V2 0:210M 2 1.34503 13.5 52.8
V3 0.10525 3 1.11366 11.1 6u.0
vy 0.70043 4 0.8689S B.7 72.7
V5 0.69762 5 0.74230 7.4 80.1
vé 0.74740 6 0.68473 €.8 86.9
v7 0.65162 7 0.54346 5.4 92.4
v8 0.41409 8 0.40918 4.1 96.5
vo 0.20785 ¢ 0.22875 2.3 98.7
v10 0.26279 10 0.12513 1.3 160.0

AFTEF 8 ITERATIONS CCMMONALITY OF ONE OR MORE VARIABLES EXCEEDED 1.0, PA2 FACTORING TERMINATED AT ITERATION & 7



FI1E NORC75

FACTOR MATRIX

VARIABLE

v
v2
v3
vy
V5
vé
v7
va
vo
vio

(CREATION DATE = 01-05-78)

USING PRINCIPAL FACTOR WITH ITERATIONS

FACTOR 1

0.53793
-0.44980
0.14787
0.74144
0.78983
0.81798
0.70891
0.60397
-0.34163
0.43679

COMMUNALITY

0.57143
0.22732
0.06354
0.83332
0.72629
0.98571
0.61513
0.59896
0.22208
0.34156

FPACTOR 2

0.27752
0.10313
0.19825
0.53187
0.30979
-0.39596
-0.32327
-0.15682
0.31698
-0.07290

FACTOR 3

0.37€00
0.11985
-0.05266
-0.02643
-0.08C61
0.39979
0.08587
-0.45781
0.07C00
-0.38139

FACTOR EIGENVALUE PCT OF VAR Ccun PCT

1 3.59919 69.4 69.4
2 0.89748 17.3 86.7
3 0.68910 13.3 100.0
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FILE NORCTS  (CREATION DATE = 01-05-=78)

VARIMAY ROTATED FACTOR MATRIX

FILE NORC75 (CREATION DATE = 01-05-78)
FACTOR 1 PACTOR 2 FACTOF 3

vi 0.45245 0.60017 -0.08077 FACTOR SCORE COEFFICIENTS

V2 -0.26828 ~-0.17201 -0.35u€2

V3 -0.03800 0.24304 0.05€55

v4 0.18340 0.86206 0.237799

VS 0.29596 0.70737 0.37193

V6 0.95303 0.18751 0.20%¢€0 FACTOR 1 FACTOR 2 FACTOR 3

v7 0.66677 0.16073 0.38042

v8 0.19717 0.19554 0.72239 vi -0.13250 0.25466 -0.18945

Vs -0.33778 0.06055 -0.32299 v2 -0.04915 0.01722 -0.09382

V10 0.09270 0.17062 0.55123 v3 0.02002 0.03137 ~-0.00€16
vy 0.02392 0.66656 -0.05€41
v5 =-0.14701 0.22766 0.19921
vé 1.23u35 -0.20188 -0.27(29
V7 -0.10u445 -0.06571 0.23759

TR ANSFORMATION MATRIX ve =0.16104 -0.05762 0.52815
v9 0.00629 0.07675 -0.11647
vi0 -0.05309 -0.00648 0.23709

FACTOR 1 FACTOR 2 FACTOF 3
FACTOF 1 0.63u18 0.58605 g.50434
FACTCR 2 -0.51039 0.80729 -0.29€29

FACTOR 3 0.58079 0.06951 -0.81108
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FILE NORC?5 (CREATION DATE = 01-05-78)

CORRELATION COEFFICIENTS..

vl v2 v3 vy v5 vé v7 ve v9
vl 1.00000 -0.15841 0.09532 0.33745 0.40074 0.67681 0.31110 0.06620 ~0.02997
v2 -0.15841 1.00000 0.02173 ~0.269¢86 -0.28242 -0.23526 -0.36497 -0.33805 0.15499
v3 0.09532 0.02173 1.00000 0.12772 0.04686 -0.00783 0.09360 0.056u43 0.08131
v4 0.33745 -0.26986 0.12772 1.€0000 0.51135 0.35763 0.38290 0.36422 -0.09460
V5 0.40074 -0.28242 0.04€e6 0.51135 1.00000 0.62201 0.43288 0.39990 -0.23040
v6 0.67681 -0.23526 -0.00783 0.35763 0.62201 1.00000 0.46793 0.27813 -0.29315
v? 0.31110 -0.36497 0.09360 0.38290 0.43288 0.46793 1.00000 0.41906 -0.19654
v8 0.06620 -0.33805 0.05€43 0.36422 0.39990 0.27813 0.41906 1.00000 ~0.18878
\E] -0.02997 0.15499 0.08131 -0.09460 -0.23040 -0.2931s5 -0.19654 ~0.18878 1.00000
V10 0.10342 -0.24960 0.10345 0.26477 0.32614 0.16831 0.27953 0.48545 -0.13733

DETERMINANT OF CORRELATION MATRIX = 0.057689B( 0.57689756E-01)

FILE NORC75 (CREATION DATE = 01-05-78)

VARIABLE EST COMMUNALITY FACTOR EIGENVALUE PCT OF VAR CuM PCT
vi 0.53005 1 3.54683 35.5 35.5
v2 0.19923 2 1.32958 13.3 48.8
v3 0.05536 3 1.14146 11.4 60.2
Vi 0.34599 4 0.85820 8.6 68.8
v5 0.52087 5 0.76577 7.7 76.4
V6 0.66784 6 0.66101 6.6 83.0
vi 0.36670 7 0.59093 5.9 88.9
ve 0.40029 8 0.47054 4.7 93.6
Ve 0.15602 9 0.42865 4,3 97.9
vio 0.27656 10 0.20699 2.1 100.0

MORE THAN 25 ITERATIONS REQUIRED.

v

0.10342
-0.24960
0.103u5
0.26477
0.32614
0.16831
0.27953
D.48545
-0.13733
1.000090



FILE NORC75

7

(CREATION DATE = 01-05-78)

PACTOR MATRIX USING PRINCIPAL PFACTOR WITH ITERATIONS

VARI ABLE

v
v2
v3
vy
vS
L)
v7
Ve
V9
vio

FACTOR 1

0.57166
-0.42741
0.08709
0.59044
0.73557
0.83228
0.62933
0.57991
=-0.29094
0.43634

CGMMUNALITY

0.61989
0.22609
0.10218
0.41686
0.54123
0.98142
0.40857
0.59197
0.22397
0.33710

FACTOR 2

0.48839
0.20266
-0.0u4425
-0.09323
0.00951
0.u8711
~0.11141
-0.50372
0.06u414
-0.37862

FACTOR 3

0.232€0
0.04836
0.30436
0.24403
0.00¢€81
-0.22685
0.01011
-0.04409
0.36771
0.05789

FACTOR EIGENVALUE PCT OF VAR con PCT

3.170682 69.8 69.8
0.94123 21.2 91.0
0.40123 9.0 100.0

WD -
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FILE NORC75 (CREATION DATE = 01-05-78)

VARINMAX ROTATED FACTOR MATRIX

FILE NORC75 (CREATION DATE = 01-05-78)

FACTOR 1  FACTOR 2  FACTOF 3 FACTOR SCORE COEFFICIENTS

v 0.76u67 0.05186 0.18024

V2 -0.15777  =0.44533 0.05367

v3 0.05249 0.08855 0.30263

va 0.37102 0.47824 0.22470 PAC

Vs 0.52923 0.51054  =0.02232 TOR 1 FACTOR 2 FACTOR 3

V6 0.91586 0.20238  -0.28S€2 V1 0.17275 -

V7 0.36919 0.52172  -0.009M v2 0.00316 -8'$gg23 3'32?35

v8 0.05524 0.76649  ~-0.02766 v3 0. 03980 5 01550 995783

v9 -0.13526  ~0.25526 0.37485 va 0.10006 0.13390 0.21589

v10 0.04833 0.57520 0.06247 v -0.01815 0.20334 0.15487
V6 0.86611  =-0.16808  ~0.817783
v? -0.01892 0.17911 0.07822
33 -8.18909 0.46250 0.01280

.08171  -0.08085
TRANSFORMATION HATRIX v10 <0.03091 0. 19295 8:322;3

FACTOR 1 FACTOR 2 FACTOR 3

FACTOR 1 0.70958 0.70342 -0.04111
FACTORP 2 0.70100 -0.710€64 -0.05987
FACTOR 3 0.07132 -0.01366 0.99736
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Scattergrams and Related Statistics
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Data Group DI
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Scattergram plots illustrate the experimental factor matrix
loadings on the vertical (y) axis and the criterion factor matrix
loadings on the horizontal (x) axis. Each asterisk (*) indicates
a variable's loadings in each of the two factor matrices being
correlated, If more than one point is found at any given position
in the scattergram, the number of points at that position is printed.
The stronger the relationship between loadings, the more closely
the points in the scattergram depict a straight line. Note the
table headings describing each scattergram at the top of each page.
In addition, information regarding the linear regression equation
for the best fitting imaginary line through the scattergram points
is provided. Ffor additional statistical information, see Runyan and

Haber (1976).



DL LOADING MATREX CALCULATIONS 202

FILE D1 (CREATION DATE = 01-12-78)
SCATTERGRAM QOF (DOWN) DIMLOFMR (ACROSS) DI1FULL :
~76.90 -58.70 -40.50 —-22.30 ~4.10 14.10 32.30 50.50 68.70- 86.90
R el e e R e e e el B e e il o B ik Dbttt Stttk St b T T IR I NS
99.00 + I I : Lxs 99.00
I | I I
I I i I
I I 1 I
1 1 I I
80.70 + | I *x + 80.70
I 1 1 I
I 1 1 * I
I 1 I I
I 1 I I
62.40 + i 1 * + 62.40
[ I I ® I
I 1 I I
I I 1 *® I
I I I I
44,10 + I I =% + 44.10
I I 1 I
[-—mmm e e e e e e e e e - I
I I I* I
[ 1 1 I
25.80 + 1 i + 25.80
I I 1 I
{ 1 ¥ ox 1 I
1 I 1 I
I 1 * * % I I
T.50 + I * % I + 7.50
I I * 1 I
1 1 L I I
1 1 ”x I 1
[ 1 * I I
-10.80 + I I + ~10.80
I I ¥ 1 1
1 * I 1
R e i T A B R e e e = - I
1 I i 1
-29.10 + I I + -29.10
I 1 I 1
I I I I
1 I I I
I 1 I 1
-47.40 «+ 1 1 + -47.40
1 I I |
1 I I I
1 I I 1
1 * I I I
~-65.70 + I 1 + ~65.70
1 * 1 I I
I I I I
1 I I I
{ 1 1 1
-84.00 += I I + -84.00
O e e B e Rttt B B O s S S e e e T T S N e e I

-86.00 -67.80 -49.60 -31.40 —-13.20 5.00 23.20 41.4%0 59.60 717.80 92.00
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FILE D1 {CREATION DATE = 01-12-78)
SCATTERGRAM IF {DOWN} DLIML1OSWR (ACROSS) D1FULL .
-16.90 -58.70 -40.50 -22.30 -4.10 14.10 32.30 50.50 68,70 86.30
O el e R e St e aataane B e e R e Sl et S e N e Ty YU S
99.00 + 1 I s &+ 99.00
1 I I I
i I I I
I 1 1 [
I 1 I % 1
80.80 + 1 I + 80.80
I I I I
1 I I 1
I 1 1 * I
I I I I
62.60 + 1 I . + 62.60
I I I L i
I I 1 1
I 1 I * I
I 1 1 1
44.40 + 1 1 = + 44,40
I 1 * I I
[ —————_——_——————— e ———————— e e e e 1
1 1 1% i
I 1 1 1
26.20 + 1 I + 26.20
I I * [ [
1 i I 1
I i * I 1
1 1 * ® % I I
8.00 + 1 L 1 + 8.00
1 1 * I 1
1 1 * o I i
1 )| x I 1
1 I * I I
-10.20 + I I + -10.20
1 I * 1 I
1 X % i I
[=— e - * e e e e e e - =-=1
1 1 * 1 I
-28.40 + 1 1 + -28.40
1 I 1 i
1 I I I
i 1 I I
14 1 1 i -
-46.60 + I I + ~-46.60
I 1 I i
1 I 1 1
1 I 1 I
1 * I 1 1
-64.80 + 1 i + ~64,80
1 * I 1 I
I 1 I I
I I 1 I
I 1 1 I
-B3.00 +% I I + ~83.00

T B e it Sa e S B el Stk el et S R S e el Sttt Tt Tl N

-8¢.00 -67.890 ~49.60 =31.40 -13.20 5.00 23.20 4l1.40 59.60 17.80 Jo. 00



DI LUADING

FILE D1
SCATTERGRA

99.00

80.70

62.40

44410

25.80

-10.80

-29.10

~-47.40

-65.70

-84.00

MATRIX CALCULATIONS

(CREATION DATE = 01-12-78)
M OF {DOWN) DIM10PC

(ACROSS) DILFULL

-76.90 -58.70 -40.50 -22.30 32.30
B e ettt S e e e e e A e R it e e ek At e e
+ I 1 £+
I 1 1 I
I I I 1
I I 1 I
I I I *® i
+ 1 | +
I I 1 1
I I 1 I
I 1 I * I
I 1 I 1
+ 1 I +
I I I {
[ I I I
I I I 1
I I I 1
+ 1 1 * +
I I X 1 I
[ e e e e e e e e e e e e e e e e e e e e e e — e —— I
1 1 I 1
1 I I I
+ I * I +
I I 1 1
I 1 I I
I H I 1
[ I * 1 1
+ { * % * 1 +
1 1 I i
1 1 *o% 1 I
I I i I
I I I i
+ I * * I +
1 1 1 I
I * ® 1 1
[~ - B B e e e e e e e e e e e e e e e e —m = I
1 1 1 I
+ 1 1 +
I I I I
I 1 I I
1 I 1 I
I I I 1
+ I 1 +
1 I I I
I 1 1 1
I * I 1 i
I 1 I I
+ I I +
I % 1 1 1
1 I 1 I
1 I I I
I 1 I I
té 1 1 +
B B itk itk Sabalaat sttt TRl D B e T R Satatatak Rttt el e e e e R Tl ek Tl N
-86.30 -67.80 -49.460 -31.40 ~-13.20 5.00 23.20 41,40 59.60 77.80 95.00

20k

99.00

80.70

62.40

44.10

25.80

-10.80

-29.10

~47.40

-65.70

-84.00
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FILE D1 {CREATION DAYE = 01-12-78)
SCATTERGRAM OF {DOWN} D1IM1OME ({ ACROSS) DLFULL )
-76.90 -58.70 ~40.50 -22.30 -4.10 14.10 32.30 50.50 68.70- 86.90
B e T S S S Ty Uy SRR "l Y SRRy 1) S0y U S R R S Uy Sy PO :

99.00 + I 1 . ¥+ 99.00
I 1 I 1
I I I 1
I 1 1 I
I 1 I ¥ 1

80.70 + I I + 80.70
I I 1 I
I 1 I 1
I 1 1 * i
I I i I

62.40 + 1 1 + 62.40
1 1 [ {
I 1 1 * % I
I 1 1 1
I 1 ¥ I * 1

44.10 + I 1 + 44.10
I 1 I = I
| e L L B L e e e e e e e e e e e e e m e — e e - 1
[ I I I
I 1 %* 1% 1

25.80 + I 1 + 25.80
1 i 1 1
1 1 * I i
1 I I 1
I 1 X * I I

1.50 + I * x ¥ * I + 7.50
I I * I 1
I 1 * I H
I 1 * I I
1 1 1 1

-10.80 + I * 1 + -10.80
i * * I I
1 I * 1 1
fm o e R e e e e —— e 1
I 1 * I I

-29.10 + ] I + ~-29.10
I 1 I i
1 I 1 1
I I I I
i I i I

—47.40 + I I + -47.40
1 1 I 1
I * 1 I I
1 I I 1
I 1 [ I

-65.70 + 1 I + ~-65.70
I * 1 I I
1 I [ I
I I I I
I 1 I I

-84.00 (X i I + -84.00
P e S R el s el e e I At B e e e e e s Attt b S

-86.00 -67.80 -49.60 -31.40 -13.20 5.00 23.20 41.40 59.60 17.80 Jo.0V
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FILE D1 (CREATION DATE = 01-12-78)
SCATYTTERGRAM OF ({DOWN) DIM25FMR (ACRQOSS) DLIFULL
-76.90 -58.70 -40.50 -22.30 -4.10 14.10 32.30 53.50 68.70 86.90
.r—-——+———~+———-+——~-+-———+—-——f~———+——-—+———~+—-—-+————f————f————f————+—-——+~-——+———744---+————+-—--f.
93.00 + 1 * L + 93.00
1 I I [
1 % 1 1 I
1 I 1 1
1 I * * I ¥ I
74.80 + 1 1 + 74.80
1 i 1 1
1 I 1 1
1 I 1 I
1 I I 1
56.60 + I I + 56.60
I I 1 I
1 I I 1
! I I * & I
1 I 1 i
38.40 + I = I * + 38.40
I * * % 1 1
| ettt e e e e e - m - - 1
1 I 1 *® 1
1 I I 1
20.20 + I * I + 20.20
1 I 1 |
1 1 * I 1
1 I * 1 1
1 I *x% I L1
2.00 ¢ I * * I ¥ + 2.00
1% i * 1 I
1 I * 1 1
1 I I 1
1 I % I i
-16.20 + I I + -16.20
1 1 I I
I I I* I
l----— e e e e e e e e e — e — e~ I
I I * 1 I
-34.40 + 1 1 + -34.40
1 I I I
| 1 1 1
1 1 I 1
1 I I 1
~52.60 + 1 1 + -52.60
1 I 1 1
1 I I I
I I 1 i
1 I I I
-70.80 + 1 i + ~70.80
1 I * 1 I
1 I 1 I
1 I I I
1 I 1 i
-89.00 + * I 1 + -89.00
R R e e e S R B e et Lt e R et T L R e el tel bbbl et el Tt el beted Seteleie® Ratet e bl Bl SN

-86.00 -67.80 -49.60 -31.40 -13.20 5.00 23.20 41.40 59.60 71.80 Yo0.00
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FILE D1 (CREATION DATE = 01-12-78)
SCATTERGRAM OF (DOWN) DIMZ25SWR (ACROSS) DlFULL :
-716.90 -58.70 -40.,50 -22.30 -4.10 14.10 32.30 50.50 68.70° 86.90
R . At e e e e et Tt et LD D Dt etk Ralededed Lol bl el LR Dl D il Stk Sl Dl Lt el L LY
94.00 + I * 1 + . 94.00
1 I I {
I 1 I * I
1 1 I i
I 1 I I
75.50 + I * I + 75.50
I i x 1 1
I 1 I I
1 1 I 1
I 1 I ]
57.00 + ! { + 57.00
I 1 I 1
I 1 I i
1 1 I * * I
1 I I * i
38.50 + 1 * i + 38.50
1 I I % 1
o m e e e e e - -~ 1
I %* I |
I 1 * I 1
20.00 + 1 * I + 20.00
I I I 1
I 1 * I 1
I I I * 1
1 H *% x % I ]
1.50 +% I % % I + 1.50
I 1 I I
1 I x I I
I 1 * I i
I i I 1
-17.00 + 1 I= + -17.00
I 1 I 1
I 1 1 1
- ————————— e ————————— e e e e — - 1
[ I * i I
-35.50 + 1 I + -35.50
I 1 1 1
1 I % 1 i
I 1 14 i
1 1 1 {
-54.00 + I I + -54,00
1 1 1 I
i I I I
[ 1 1 l
I i I I
~-72.50 + i * I + -72.50
I 1 1 1
I | 1 I
1 * I 1 1
1 1 I 1
-91.00 + * 1 I + -91.00
B et e At B e S e e Bt S e e e e ittt kbl Dl e R Rt 2kl N

~-86.00 ~67.80 -4%9.60 -31.40 -13.20 5.00 23.20 41.40 59.060 77.80 96,09
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FILE D1 (CREATION DATE = 01-12-78)
SCATTERGRAM OF {DOWN) D1IM25PC { ACROSS) DL1FULL
-76.90 -58.70 -40.50 —-22.30 ~4.10 14.10 32.30 50.50 68.70° 86.90
R ik Bt e e Sttt S e i Rttt B e e t STl R Bt e et it 38
94.00 + * 1 + 94.00
I I * I 1
H 1 I I
i 1 I 1
1 i * * 1 i
T6.40 + 1 1 + 16.40
1 i I I
I I I I
I 1 * I I
I I I I
58.80 + I 1 + 58.80
i I I I
I I i 1
1 * I 1 1
I 1 1 I
41.20 I = 1 + 41,20
1* I 1 1
i---—-——————————————— - e e e e e e e e e e e — e - I
1 I I I
1 I 1 * I
23.60 + I * * 1 + 23,60
1 [ * i I
I I * 1 I
1 I % 1 I
I I =% * I I
6.00 + I 1 * + 6.00
1 1 1 = I
1 1 1 %* I
1 I 1 1
I I * * 1 i
-11.60 + * I 1 + -11.60
I I 1 i
I 14 * [ |
[~ —————— e e e e Fommmmm e — =1
1 I * 1 & I
-29.20 + I I + ~29.20
1 I 1 [
1 I I i
i I I I
1 1 1 I
-46.80 + 1 i + -46.80
1 I * 1 1
1 I 1 1
1 I i I
i I 1 1
64 .40 + 1 1 + -64.40
I I 1 i |
1 I 1% I
1 I 1 I
1 I I I
-82.00 + I % 1 + -82.00
B el S B el Stk B e e Tt R R et At e S Sttt Tl SN

-86,00 -67.80 ~49.60 =-31.40 -13.20 5.00 23.20 41.40 59.60 71.80 95.00
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FILE D1l (CREATION DATE = 01-12-78)
SCATTERGRAM OF (DOWN) DIM25ME { ACROSS) Di1FULL :
-76.90 -58.70 ~-40.50 -22.30 -4.10 14.10 32.30 50.50 68.70° 86.90
R e e et D R s St Ll St Bl Sttt St il Dl il bt et alabdl Tl DLl Bl R ahah ettt T PP S
95.00 + * I + 95.00
I 1 * * I I
I 1 1 1
1 1 1 1
1 1 I {
76.50 + 1 * 1 + 16.50
1 1 I 1
{ 1 I I
I 1 I 1
[ 1 1 I
58.00 + 1 I + 58.00
[ | I 1
[ 1 I 1
I 1 I I
I 1 * I [
39.50 + * 1 I + 39.50
I 1 | 1
[mmmmr e e e —% e e - 1
I 1 * I * 1
I I I I
21.00 + I * { + 21.00
I 1 * I 1
I= 1 * I I
I 1 I ® I
I I [ * {
2.50 + I % %x I =% + 2.50
1 I * = I I
1 1 I 1
1 * I I ]
1 I 1 1
~16.00 + I I % + -16.00
1 I * 1 I
1 i * 1 % 1
e e e e s I
1 1 [ I
-34.50 + 1 ! + -34.50
I 1 I I
| 1 1 1
14 1 * 1 1
I I 1 I
-53.00 + I 1 + -53.00
~ 1 1 | 1
I 1 | I
I I 1 I
I [ [#* [
-71.50 + I 1 + -71.50
1 I I 1
I I 1 I
[ I I 1
1 I 1 i
-90.00 + 1 * 1 + -90.00
R T B e ik St St S B ik bt S Bl i B R N et Tttt 3

-86.20 -61.80 ~49.60 -31.40 -13.20 5.00 23.20 41.40 59.60 71.80 Jo .00



DL LOADING

L FILE D1
SCATTERGRA

114.00

94.10

74.20

54.30

34.40

14.50

-5.40

-25.30

-45.20

-65.10

-85.00

MATRIX CALCULATIONS

(CREATION DATE = 01-12-78)

M OF (DOWN) DIMS50FMR (ACROSS) D1FULL
-76.G50 -58.70 -40.50 -22.30 32.30 68.70

R i D et i Ctnatars e R R e e T et At et e e Rl P T
+ 1 * I +
I I 1 I
i 1 H 1
I 1 I 1
I 1 * I 1
+ 1 i +
I 1 1 ¥ 1
I 1 I x I
I= 1 * I I
I 1 I I
+ 1 * I +
1 1 I I
1 1 I I
I I I I
1 1 ¢ 1
+ 1 i +
I 1 I I
[mmmm e e e e e e e e e e e e e e e e e e e —m——— -~ I
I I I 1
I I I * I
+ I 1 +
1 i I 1
I 1 I I
I 1 * I I
1 ! 1 I I
+ I I +
I ® % I 1
I I * 4 |
1 1 I 1
I I I I
+ * 1 * I +
1 1 * I 1
I I * I 1
I------------——————— e e e e e e e e e e e e 1
I I I I
+ I 1 +
i I I 1
I I I I
I 1 1 I
1 I I 1
+ 1 x I +
I 1 I 1
1 1 [ 1
1 I { 1
I I 1 !
+ 1 1 +
1 1 I #1
I 1 I I
1 I I I
I I I I
+ * i 1 +
P i e e e S e e e il ettt e e e e ek St Sl el e Ry N

-86.30 -67.80 -49.60 -31.40 -13.20 5.00 23.20 41.4%0 59.60 77.80 J0.00

2

0

114.00

24.10

74.20

54.30

34.40

14.50

-5.40

-25.30

~45.20

~-65.10

-85.00
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FILE D1 {CREATION DATE = 01-12-78)
SCATTERGRAM OF (DOWN) DLMS50SWR {ACROSS) DI1FULL :
-76.90 -58.70 -40.50 -22.30 -4.10 14.10 32.30 50.50 68.70" 86.90
P e et e R e R anan B e e D e et D el e et el ek Atttk Tt b
98.00 + 1 * 1 + 98.00
I I 1 I
I 1 I ® I
1 I 1 1
1 I I % I
79.60 +% I % 1 + 79.60
[ i 1 I
I 1 1 [
I 1 * I I
I 1 1 1
6lL.20 + 1 I + 61.20
I I I I
1 I I I
I I I I
1 I I i
42.80 + I I + 42.80
1 1 1 * 1
[ o e e I
I 1 \ * 1 * [
1 1 1 I
24.40 + 1 1 + 24.40
I 1 * 1 1
1 I = * 1 1
I I = 1 I
[ 1 * 1 % I
6.00 + * ® I + 6.00
1 1 i I
I I #* % I I
I I I* ® I
I % I * I I
-12.40 + 1 * 1 +* ~12.40
1 1 * 1 1
i I 1 I
[mmmm — e e e e oo - I
1 I * 1 I
-30.80 ¢+ 1 1 + -30.80
t I 1 I
| I i I
1 1 I I
1 I 1 1
-49.20 + 1 * i + -49.20
I 1 = 1 I
I i I I
I 1 1 I
1 | 1 1
-67.60 + 1 1 + -67.60
i 1 1 1
I 1 1 ®1
1 1 1 I
1 I I i
-86.00 + * 1 1 + -86.00
R e e e et mcaant St R e e e T ke Tl S e it ol bt it Xl

~-86.20 -67.8)2 -49.60 -31.40 -13.20 5.00 23.20 41.40 59.60 17.80 J6.00
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FILE b1 {CREATI1ON DATE = 0l-12-78)
SCATTERGRAM OF (DOWN} DIMS0PC (ACROSS) OlFULL
-76 .90 ~-58.70 ~40.50 —-22.30 ~4.10 14.10 32.30 50.50 68,70 86.90
P e e B e B Attt S B R e e D e it e e st Dl L D Sy ST
97.00 + I % I % + 97.00
I 1 I 1
I I I I
1 1 I = 1
1 1 I I
78.90 + 1 I + 78.90
I 1 x I 1
1 I I 1
1 i I i
I I i 1
60.80 + 1 I + 60.80
1 1 I 1
I I I I
i 1 * I I
I I I i
42.70 + 1 & I + 42.70
I 1 I I
[ e e e e e — e — e — - - I
1 1 I I
1 I I I
24.60 + I * * 1 * + 24.60
I 1 I I
I 1 * 1 * i
1 1 * * i I
I I I * 1
6.50 + I I + 6.50
i * 1 * * I 1
1 * % 1% 1
1 1 % I H
{ I * I I
-11.60 + 1 I + -11.60
1 I 1 1
1 1 1 I
oo e e e e B e e e e —————————— i 1
I 1 I i
-29.70 + I 1 + -29.70
I I I 1
I I 1 i
1 I 1 * i
I 1 I 1
~-47.80 + 1 I + -47.80
I I I I
I I I 1
I* 1 I I
1 I 1 i
-65.90 ¢ I 1 + -65.90
1 I I {
I I I 1
I * i 1 i
I 1 I I
-84.00 ¢ I * I + -84.,00

P e e e et e e e e e e e e e e e e Tl
-86.00 ~-67.80 -49.60 =31.40 -13.20 5.00 23.20 41.40 59.60 11.80 J0.00



N1 LOADING MATRIX CALCULATIUNS 2]3

FILE D1 (CREATION DATE = 01-12-78)
SCATTERGRAM QOF (DOWN) DIMS50ME (ACROSS) DI1FULL ’ ’
-76.90 -58.70 -40.50 -22.30 -4.10 14.10 32.30 50.50 68.70" 86.90
B s Rt D A e e B A e e D Aatatad TSt D Dt abadnted b e et Tl 2
97.00 + I * I + 97.00
I ® i I
I 1 * I I
1 I I I
I 1 i I
79.30 + 1 I + 79.30
I 1 I I
I I * 1 I
I I * 1 I
I I 1 I
61.60 + I 1 + 61.60
I I 1 I
I I I I
I 1 I I
1 I i I
43,90 + I 1 + 43.90
I I % 1 I
[-- e e e o e e e e e e e e e e e - — - I
I I I I
I I I * I
26.20 + 1 1 + 26.20
I I I [
I 1 * I I
I I 1 * I
1% I * 1 I
8.50 + I I * + 8.50
I I 1 * ® I
I I 1 «
1 2 [ * %% * 1 ) I
I I * 1 ¥ I
-9.20 + I I + -9.20
1 1 1 I
1 I ¥ % | I
e Fom e - e e it D ot ==-==l1
I 1 * 1 I
-26.90 + 1 I + -26.90
1 I I i
I I 1 I
I 1 1 I
1 1 | i
44,60 + I I + -44.60
I I 1 I
I I 1 [
i I I I
1 I 1 1
-62.30 ¢+ I 1 + -62.30
I 1 I 1
I 1 | I
I I I I
I 1 I I
-80.00 + I ¥ [* + -80.00
P el St R el Bl Sl il Btk Stabaind (alebeld Blabetd Bl e LR i e et bt Dl Bl Rl l el Rteletell el bl I



Dl LOADING MATRIX CALCULATIUNS

STATISTICS..

CORRELATION (R}~ 0.98725
STD ERR OF EST - 6.84802
PLOTTED VALJES - 30

Dl LOADING MeTRlX CALCULATIONS

STATISTICS..

CORRELATION (R)- 0.99011
STO ERR OF EST - 6.06862
PLOTTED VALJES - 30

Dl LOADING MATRIAX CALCULATIONS

STATISTICS..

CORRELATION (R)~- 0.98331
STD ERR OF EST - 7.84823
PLOTTED VALUES - 30

DI LCADING MATRIX CALCULATIONS

STATISYICS..

CORRELATION (R)- 0.97630
STD ERR OF EST — 9.25122
PLOTTED VALUES -~ 30

VR

DIMIOSWR

R SQUARED -
INTERCEPT (A} -

EXCLUDED VALUES-

DIMIOFMR

R SQUARED -
INTERCEPT (A} -

EXCLUDED VALUES-

DIMIOPC

R SQUARED -
INTERCEPT (A} -

EXCLUDED VALUES-

DIMIOME

R SQUARED -
INTERCEPT (A) -~

EXCLUDED VALUES-

IS PRINTED {F A COEFFICIENT

0.97465 SIGNIFICANCE

0.65405 SLOPE (B)

0 MISSING VALUES -

0.98032 SIGNIFICANCE
~-0.02400 SLOPE (B)

0 MISSING VALUES

0.96690 SIGNIFICANCE

0.53047 SLOPE (8)

n MISSING VALUES

0.95317 SIGNIFICANCE

0.67707 SLOPE (8}

0 MISSING VALUES

CANNOT BE CUMPUTED.

i

0.J0001
0.98334d

0

0.J0001

0.99180

n

0.90001
0.98232

0

0.920001
0.726650

0

“o1h



Dl LOADING MATRIX CALCULATIONS

STATISTICS..

CUORRELATIUN {(R}- 0.52854
STD ERR OF EST - 38.81876
PLOTTED VALJES - 30

Dl LOADING MATRIX CALCULATIONS

STATISTICS..

CORRELATION (R}- 0.24118
STD ERR OF EST - 41.89355
PLOTTED VALUES - 30

D1 LOADING MATRIX CALCULATIONS

STATISTICS..

CORRELATION (R)- -0.34676
STD ERR OF EST - 42.45242
PLOTTED VALUES - 30

D} LOADING MATRIX CALCULATIUNS

STATISTICS..

CORRELATION (R)~ ~-0.22639

STD ERFR OF EST - 42.17975

PLOTTED VALUES - 30
ChhggrgrEx

D1M25SWR
R SQUARED - 0.27936
INTERCEPT (A) - 5.04675
EXCLUDED VALUES- 0
DIM25FMR
R SQUARED - 0.05817
INTERCEPT (A} - 15.73248
EXCLUDED VALUES- 0
DIM2510PC
R SQUARED - 0.12024
INTERCEPT (A) - 14.16797
EXCLUDED VALUE S~ 0
DIM25ME
R SQUARED - 0.05125
INTERCEPT (A} - 12.77042
EXCLUDED VALUES- 0

SIGNIF ICANCE
SLOPE (8)
MISSiNG VALUES

SIGNIFICANCE
SLOPE (8B}

MISSING VALUES

SIGNIFICANCE
SLUPE (8}

MISSING VALUES

SIGNIFICANCE
SLOPE (B}

MISSING VALUES

IS PRINTED IF A COEFFICIENT CANNOT BE COMPUTED.

i

215

J.J0134
J.35%37J

0

0.J39958
0.24110

J

0.J3024
~0.36345

0

0.11449
-0.22702

0



D1 LOADING MATRIX CALCULATIONS

STATISTICS..

CORRELATION (R)- 0.09291
STD ERR QOF EST - 47.21710
PLOTTED VALUES - 30

D1 LOADING MATRIX CALCULATIONS

STATISTICS..

CORRELATIUN (R)- 0.06884
ST0 ERR OF EST - 50.63439
PLOTTED VALUES - 30

D1 LOADING MATRIX CALCULATIONS

STATISTICS..

CORRELATION (R}~ 0.53118
STD ERR OF EST - 39.24936
PLOTTED VALUES - 30

D1 LOADING MATRIX CALCULATIONS

STATISTICS..

CORKELATION (R) - ~-0.03311
STD ERR OF EST - 42.89527
PLOTYED VALUES - 30

R RREERL

DIM50SWR

R SQUARED -
INTERCEPT (A) -

EXCLUDED VALUES-

DIMSOFMR

R SQUARED -
INTERCEPT (A) -

EXCLUDED VALUES-

D IM50PC

R SQUARED -
INTERCEPTY (A) -

EXCLUDED VALUE S-

D IM50ME

R SUQUARED -
INTERCEPT (A} -

EXCLUDED VALUES-

IS PRINTED IF A COEFFICIENT

216

0.00863 SIGNIFICANCE - 0.34266
10.75448 SLAPE (B) - 0.10203
0 MISSING VALUES - 0
0.00474 SIGNIFICANCE - J.35888
15.68355 SLOPE (8B) - J.J8091
0 MISSING VALUES - 0
0.28215 SIGNIFICANCE - J.J03126
6.71956 SLOPE (B) - 0.56983
0 MISSING VALUES - 0
0.00110 SIGNIFICANCE - 0.43105
11.97164 SLOPE (B} - -0.03291
0 MISSING VALUES - 0

CANNDT BE COMPUTED.
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Scattergram plots illustrate the experimental factor matrix
loadings on the vertical (y) axis and the criterion factor matrix
loadings on the horizontal (x) axis. Each asterisk () indicates
a variable's loadings in each of the two factor matrices being
correlated. |[If more than one point is found at any given position
in the scattergram, the number of points at that position is printed.
The stronger the relationship between loadings, the more closely
the points in the scattergram depict a straight line. Note the
table headings describing each scattergram at the top of each page.
In addition, information regarding the linear regression equation
for the best fitting imaginary line through the scattergram points
is provided. For additional statistical information, see Runyan and

Haber (1976).
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FILE D2 (CREATION DATE = 01-12-78} LOADINGS
SCATTERGRAM (OF {DUOWN} D2MIOFMR { ACROSS) D2FULL
-35.75 -23.25 -10.75 1.74 14.25 26.75 39.25 51.75 64.25 76.15

B e R R e e e e Attt g e e A e e e L T R S 2

87.00 + 1 I ®+ - 87.00
1 I I 1
1 I I 1
1 I i 1
I 1 I |

T4.10 + i I + T74.10
[ 1 I ¥ i
1 I 1 * I
1 I I 1
I I I I

61.20 + I I * + 61.20
I 1 I Wk I
1 I I * I
1 I 1 I
I 1 I I

48.30 + 1 I & + 48,30
I I I I
[-———————err e e e B e e i
1 1 * 1 * I
1 1 1 i

35.40 + I I + 35.40
1 1 i I
| I * i I
1 I 1 I

1 I * I I .

22.50 + 1 I + 22.50
1 1 * * I I
1 I I I
1 I I I
I I* * i I

9.60 + I I + 9.60
I * I LR 1 1
I I I I
l----——— o — T T T e e e e e e e e e e e - I
1 * i 1 1

~3.30 + I 1 + -3.30
1 I I 1
I * 1 1 I
1 * I 1 I
I [ 1 1

-16.20 + ¥ 1 1 + -16.20
1 I 1 I
_ 1 I i I
I & I I I
1 I 1 I

-29.10 + 1 1 t -29.10
I I 1 I
1 & [ 1 I
I I I I
I I I 1

-42.00 +% 1 1 + ~a2e00
P i A e arim bt e R e e e e e i e et B ek 2kt B el bl N

-42.00 -29.50 -17.00 ~4.50 -~ 8.00 20.50 33.00 45.50 58.00 70.50 83.00
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FILE D2 {CREATION DATE = 01-12-78) LOADINGS
SCATTERGRAM OF {DOWN) D2M10SKR { ACRGSS) D2FULL
-35.75 -23.25 -10.15 1.75 14.25 26.15 39.25 5i.75 64.25 76.75
B B S A e B B e ek St D R R ek ettt l bt el e e
82.00 + 1 1 ®+ 82.00
[ I I i
i 1 I I
I 1 I I
I 1 I & [
69.60 + 1 1 % + 69.60
I 1 1 I
1 1 I *® I
1 1 I ok I
I 1 1 I
57.20 + 1 I + 57.20
I 1 1 X I
1 1 I 1
I 1 ! * 1
i 1 I* ¥ 1
44,80 + I I + 44,80
1 ! * 1 % I
[ o e e e e e e e e e e e e — I
I 1 I I
I I 1 1
32.40 + I ® I + 32.40
I 1 I 1
I I 1 1
1 I I I
I 1 I I .
20.00 + I * 1 + 20.00
1 I % I 1
I I * X% I I
I 1 [ i
I I* 1 I
7.60 + 1 * % I + 7.60
I % I * I 1
H i I 1
J-— e e e e e e e e e e e e e e e e e ——— == e - 1
1 * I i I
-4.80 + 1 I + -4.80
1 1 I I
I 1 I I
1 * 1 I 1
I 1 I i
-17.20 + * 1 [ + -17.20
1 # 1 I 1
I * I I I
I * I I 1
1 1 I I
-29.60 + I I + -29.60
I i 1 I
I 1 I 1
1 I 1 I
i 1 [ I
-42.00 % i 1 + -42.00
R T T T Rl et bt B e R i Atttk Tt R B el e e ket 2

~42.30 -29.59 -17.00 ~4.50 - 8.00 20.50 33.00 45.50 58.00 70.50 33.00
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FILE D2 (CREATION DATE = 01-12-178) LOADINGS
SCATTERGRAM OF (DOWN) D2M10PC {ACRUSS) D2FuULL
-35.75 -23.25 -10.75 1.75 14.25 26.175 39.25 51.75 64.25 76.75
B e e it e e T D et At e e e et S el Batabat R T T U LR SOUr SRRty B SR
90.00 + 1 I *+ 90.00
I I 1 1
I I 1 1
1 1 i I
I I I 1
76.80 + I { + 16.80
1 I I |
1 1 I I
1 I 1 ®¥ |
1 I I I
63.60 + I i + 63.60
1 I i i
I I 1 * 1
I I 1 * % 1
1 I 1 & I
50.40 + 1 1 + 50.40
1 I I * 1
[ e e e e e M et e e e - 1
I [ I % 1
1 1 1 * H
37.20 + I L | + 37.20
1 I 1 i
I I % I I
1 I *® I I
1 I I 1
26-00 1 ! ' I ‘ 24.00
H I I I
I I * I I
I % i I I
1 1 I I
10.80 + 1 I + 10.80
1 [% %% % % I i
I I 1 I
-~ e e e e e e e e e e e e e e e I
I % 1 I I
-2.40 + * 1 1 + -2.40
I I 1 1
I * I 1 1
I 1 I I
1 * 1 I 1
-15.60 ¢+ 1 1 + -15.60
1 * i 1 1
I * I I I
I 1 I I
I 1 1 I
-28.80 + 1 1 + -28.80
I 1 I I
i « 1 I {
i 1 I I
[ H 1 [
~-42.00 +% I 1 + -42.00
B R Sttt B e R Rl et D e D ottt B e il Sk Sdaral T THGEY SR S G S

-42.00 -29.50 -17.00 -4.50 8.00 20.50 33.00 45.50 58.00 70.50 83.00



LOADINGS MATRIX D2

FILE D2

SCATTERGRAM OF

86.00

73.20

60.40

47.60

34.80

22.00

-3.60

-16.40

-29.20

~42.00

(CREATION DATE = 01-12-78) LOADINGS
(DOWN} D2MLOME ( ACROSS) D2fFuULL
-35.75 -23.25 -10.75 1.75 26.75 39.25
PO e e e et e T e B b e e natrE e i e S e R Y 28
+ i 1 &+
I I I I
1 1 1 I
I I I 1
1 I I I
+ I 1 L +
I I i I
I { I I
I I 1 * I
I I I 1
+ 1 1 * s
1 I 1 *¥ I
I I 1 I
1 I I %* I
1 I 1 I
+ i I +
1 I I * 1
-—————— e —————— e e A e e - I
1 I % 1 I
i 1 1 I
+ I I +
I I I I
1 I * I I
1 I 1 I
I I 1 I
+ 1 1 +
1 I * 1 I
I I * I 1
1 I 1 I
I I I 1
+ I * 1 +
I I 1 I
I [ * I 1
f-------—--———————————- -2 T e T e e e e e e e - - I
i I 1 i
+ * I 1 +
I I I 1
I * 1 1 I
I i 1 I
I 1 i I
+ 1 1 +
I & I I 1
I I 1 I
I 1 1 I
I I I i
+ 13 1 1 +
I I 1 I
1 I I I
I I 1 I
1 1 I 1
t+% I 1 +
PR e e e it B B e e om e e e el taa T Et nt At kel
-42.00 -29.50 -17.00 -4.50 - 8.00 20.50 33.00 45.50 58.00 70.50 d3.00
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86.00

73.20

60.40

47.60

34.80

22.00

-3.60

~16.40

=-29.20

-42.00
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89.00

76 .00

63.00

50.00

37.00

24.00

1i.00

-2.00

-15.00

-28.00

-41.00

ATRIX D2

(CREATION DATE = 01-12-78) LOADINGS
SCATTERGRAM OF (DOWN) D2M25FMR

(ACROSS) D2FuULL

-35.75 ~23.25 -10.75 1.75 26.15 39.25
P it e b e e e R e et e D e e Sttt Sttt Dedat el S Ly Py S
+ 1 1 X+
1 1 | I
1 I I 1
I 1 1 I
! I I ® I
+ 1 1 +
i 1 1 1
1 1 I ¥ H
1 I I I
1 I I * 1
+ I I +
I I I 1
1 I I * % I
1 I I * 1
i 4 I I
+ I 1 +
1 I I I
- e e it bbbt L S 1
1 I I I
1 I I I
+ 1 I +
I I 1 1
I I * I I
1 1 * 1 I
I 1 I 1
+ 1 I +
I 1 I 1
I 1 * I I
1 * I=* I I
I I I I
+ 1 I +
I 1 L I 1
I 1 I i
[--— * T e e e e e e e e e e e — - - i
I I { i
+ 1 I +
I 1 I I
1 * % I I I
I ¥ 1 I 1
I 1 I I
+ * I 1 +
I 1 i 1
[ I I I
1 1 I I
[ I I I
+ * 1 1 +
1 1 1 s
I 1 I I
I *® 1 1 I
1 1 1 1
+& i 1 +
.t————;——-—f————+————+————+—-—*f——‘—i———-+———-r————f————+—~~—f————+*———+——~-+————f————+————+————+——--}.
~42.00 -29.50 -17.00 ~-4.50 " 8.00 20.50 33.00 45.50 58.00 70.50 33.00
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89.00

76.00

63.00

50.00

37.00

24.00

11.00

-2.00

-15.00

-28.00

-41.00
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FILE D2 {CREATION DATE = 01-12-78) LUADINGS
CCATTERGRAM OF (DOWN) D2M25S5UWR ( ACROSS) D2FULL
-35.75 -23.25 -10.75 1.75 14.25 26.15 39.25 51.75 64.25 16.75
R e el e A et e e it S e e e e bt I e S t Sttt Tttt Tt 2N
83.00 + I 1 *t 88.00
I 1 I 1
I 1 I 1
I I I I
I 1 [ I
15.10 + I f % + 75.10
I I 1 * I
I I I 1
I 1 I I
f 1 1 * I
62.20 + 1 1 + 62.20
I I I ¥ I
I 1 I 1
{ { i * 2 1
i 1 | 1
49,30 + 1 i + 49.30
1 1 1 I
[-—m e e e e e e e e [
I 1 I 1
1 I I* 1
36.40 + I i + 36.40
I I * 1 I
1 1 ® x 1 * 1
1 I * I I
I I 1 1
23.50 + I 1 + 23.50
I I I 1
1 I i 1
1 * I * I ) I
I I* L I I
10.60 + I 1 + 10.60
1 1 LI [ I
1 ¥ 1 1 I
[ - e e e e e e e e =1
1 1 I I
-2.30 + I 1 + -2.30
i * 1 i I
I * 1 I I
I ® I I i
1 * I I I
-15.20 + I I + -15.20
I I I 1
I I I I
I I I I
I = 1 1 1
-28.10 + i 1 ¥ -28.10
I I I I
I I I 1
I 1 I I
I * I 1 [
-41.00 +¢ I 1 + ~-41.00
B e e b e e e el St St b e it el e il e e R il e S S il il T

-42.00 -29.5) -17.00 —4.50 8.00 20.50 33.00 45.50 58.00 70.50 35.00
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FILE D2 (CREATION DATE = 01-12-78) LOADINGS
SCATTERGRAM OF (DOWN} D2M25PC (ACROSS) D2FULL
-35.75 -23.25 -10.75 1.75 14.25 26.75 39.25 51.75 64.25 16.75
P e T e il e e A At e Sttt e e At e e bt e A s Sttt Y
87.00 + I I ¥t 87.00
I { I I
1 I 1 I
i I I 1
1 1 I i
72.50 + 1 { + 72.50
I 1 I I
I I I * * I
1 1 * 1 1
{ 1 I I
58.00 + * 1 1 * * + 58.00
i I I I
I 1 I I
I 1 1 1
1 I I = * I
43.50 + 1 1 + 43,50
I I I * |
[-~-—————————————————————————— e F e e e e e - I
I I I I
1 1 I I
29.00 + 1 1 * + 29.00
! 1 * 1 * I
i * 1 I= I
I * 1 i [
I * 1 * ] i :
14.50 + 1 * I + 14.50
I 1 I I
I I L 1 . I
I ® 1 i 1
I 1 I I
-0.00 + I I + -0.00
i I x % | 1
1 * I 1 1
e et & ———- e e e e e e e e - 1
I I I I
-14.50 + I 1 + -14.50
I 1 I I
[ * I I {
I 1 I I
I I I 1
-29.00 + i I + -29.00
1 I I I
1 I I I
1 1 1 1
| 1 1 I
~43.50 +% I 1 + -43.50
1 I I 1
I [ I 1
1 I 1 1
1 1 I 1
-58.00 + % I I + -58.00
PR Sataiaded Sededelol St S bkl Detebaindh Sakebebedh bt e Aate it L el TR R Bt et ittt e bl il et B e et Sakadatadl

~42.00 -29.50 -17.00 -4.50 " 8.00 20.50 33.00 45.50 58.00 70.50 A4.00
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FILE D2
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86.00

73.20

60.40

47.60

34.80

22.00

-3.60

-16.40

-29.20

-42.00

ATRIX D2
(CREATION DATE = 01-12-78) LOADINGS
M OF (DOWN) D2M25ME ({ACROSS) D2FULL
-35.75 -23.25 -10.75 1.75 14.25 26,15 39.25 51.75 64.25 76.75
P R e e B e it Attt S S R S it bk St Y SERPRR SRNPY Sy
+ I I 4+
i I 1 I
I 1 I I
1 I I I
1 I I I
+ 1 1 ¥ +
I I 1 i
I I 1 4
1 1 i * * i
1 1 1 I
+ I 1 +
I 1 1 2 i
I 1 1 I
{ I 1 ¥ I
1 i 1 = I
+ 1 1 +
1 I 1 * I
- e e e e e e e - - R
1 I 1 1
I 1 I I
+ I 1 +
I I 1 ¥ |
[ I * * 1 1
I I * I 1
1 I I I
+ 1 1 +
1 1 1 1
I I * I I
1 I* * 1 1
1 I 1 1
+ I * * 1 +
1 I *¥ 1 i
1 * i I 1
f----—— e e T e e e — 1
i I I I
+ { 1 +
I % I I 1
I * 0% I I 1
I I i 1
I 1 1 1
+ * 1 1 +
I 1 I 1
1 * I I 1
I I 1 I
I 1 I 1
+ * 1 L +
I I I I
I { I I
I I { I
I I 1 I
+& 1 1 +
P i e e T e S e A Rt e T e al Stttk e B N R e T TRy

-42.00 -29.50 ~17.00 —4.50 - 8.00 20.50 33.00 45.50 58.00 70.50 33.00
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73.20

60.40

47.60

34.80

22.00
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FILE D2 (CREATION DATE = 01-12-178) LOADINGS
SCATTERGRAM OF (DOWN) D2M50FMR (ACROSS) D2FULL
-35.75% -23.25 -10.75 1.75 14.25 26.175 39.25 51.75 64.25 76.75
I T S e i S St e e S S A S e e A e e it bl I

85.00 + I * 1 + 85.00
1 I I I
i 1 * I I
I I 1 1
I I * I I

70.90 + 1 I + 70.90
1 I * I 1
1 1 I 1
1 1 I I
I I I* I

56.80 + * I I = + 56.80
[ I. I i
I I % 1 I
1 I I ¥ I
I I I ®]

42.70 + I I ¥ + 42.70
I 1 1 ¥ i
e ittt bttt |
I 1 1 I
I * I I I

28.60 + * 1 * I + 28.60
1 I 1 * I
1 1 I 1
I I I I
I 1 * 1 1 .

14.50 + i 1 * + 14.50
I * 1 1 I
1 1 1 * 1
I ® 1 1 1
I I * * | *® 1

0.40 + I 1 + 0.40
1 I 1 I
[ I I #* 1
[-re e e e -— e e e e e e e e e e e e e = — 1
I % I I
~13.70 + I I + -13.70
I I I I
I * I 1 I
1 I I I
I I 1 I
-27.80 + 1 1 + -27.80
1% I I I
14 I I I
1 I 1 1
1 % I 1 I
-41.90 + I I + -4).90
1 I I 1
I 1 4 I
1 { 1 I
1 I I 1
-56.00 ¢ * I I + -56.00
B T S ETr T e e Tt S S S e ettt e e e e R et B

~42.)30 -29.50 ~-17.00 -4.50 8.00 20.50 33.00 45.50 58.00 70.50 43.00
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FILE D2 {CREATION DATE = 01-12-78) LOADINGS
SCATTERGRAM OF {DOWN) D2M50SHWR { ACROSS) D2FULL
-35.75 -23.25 -10.75 1.75 14.25 26.75 39,25 51.75 64.25 16.15
Bl At e R Bt R Sl Sttt Dttt Tl Sttt St Tt i SEmUNE S Sy Uy R 9 o S Oy O VPR S
84,00 + I I *+ 84.00
1 I 1 1
1 I I #* 1
1 I 1 * 1
1 I 1 1
70.40 + I I + 70.40
I I * 1 I
1 1 1 1
I I I 1
1 1 I * i
56.80 + 1 I * + 56.80
I * I I I
1 I I 1
1 I * I = * I
1 1 1 1
43,20 + I I* + 43.20
1 1 * 1 I
- e e e - I
1 I I I
1 I I 1
29.60 + 1 * I * + 29.60
1 2 1 I I
i I 1 *® i
1 I I 1
1 1 I I ]
16,00 + i I + 16.00
I 1 1 I
I I I * 1
1 * I * I I
I I I I
2.40 + * I ¥ ® I + 2.40
I 1 x I 1
| 1 * I 1
[--——— e e e e 1
1 1 I I
~11.20 + 1 1 + -11.20
1 1 I I
I i 1 I
i * 1 I i
i I 1 1
-24.80 + % 1 I + -24.80
1 1 1 1
I 1 I I
1 1 I i
[ I I I
-38.40 + 1 I + -38.40
1% 1 I I
{ 1 I I
1 1 1 I
I 1 1 I
-52.00 ¢ & 1 1 + -52.00
et b b — e —— e —— e — e ————mm— et ———f————p————p————f————f———— bt ——m— e pm——— g m—— }

~42.00 =29.50 -17.00 -4.50 - 8.00 20.50 33.00 45.50 58.00 70.50 83400
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FILE D2 (CREATION DATE = 01-12-78) LOADINGS
SCATTERGRAM DOF {DOWN) D2M50pPC (ACROSS) D2FULL
-35.75% -23.25 -10.75 1.75 14.25 26.75 39.25 51.75 64.25 16.75

P e R Bt e e e At e D e B et T e e itk Dbttt Ratatatal SoE Y JUPPRY S

95.00 + I * 1 + 95.00
1 I i I
i 1 I I
I I *= 1 I
I 1 I 1

82.00 + 1 1 + 82.00
I 1 I 1
I 1 I 1
1 1 1 I
1 x I I* I

69.00 + 1 I + 69.00
I 1 I * ¢
I 1 I I
i I I % I
I I I 3

56.00 + * 1 I + 56.00
I I 1 I
e -= e e e e e e e e e — e e - 1
1 1 1 I
I 1 * | I

43.00 + I 1 + 43.00
I 1 1 I
i *x 1 1 1
I I I i

I 1 1 1 .

30.00 + I 1 * + 30.00
1 I 1 1
1 I * * 1 i
I & F I I

1 I * I ¥ L .

17.00 + I * 1 ® * + 17.00
1 I I 1
1 I 1 I
[ - e e e e e e e — e 1
14 *x 4 1 * 1

4,00 + 1 14 + 4.00
1 I I 1
I 1 i 1
1 I * 1 1
I 1 I 1

-9.00 + 1 * I + -9.00
1 [ I 1
I 1 { 4
I * I I i
I I I I

-22.00 + 1 I t -22.00
[ 1 1 L
[+ I 1 1
I 1 ! I
{ 1 1 * I

~-35.00 ¢ *® I* i + -35.00

e Bl e R ettt B e S e e et T e S T ey et YN

-42.00 ~29.50 -17.00 —4.50 8.00 20.50 33.00 45.59 58.00 70.50 d3.00
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FILE D2 (CREATION DATE = 01-12-78) LOADINGS
SCATTERGRAM OF (DOWN) D2MS50ME {ACROSS) D2FULL
-35.75 -23.25 -10.75 1.75 14.25 26.175 39.25 51.75 64.25 76.75

B e e el e D B e kit e S A T e S kel TS NS P

32.00 + 1 * 1 + 92.00
1 1 1 I
1 1 I I
1 1 1 I
[ I I [

78.30 + 1 * 1 + 78.30
I 1 * 1 I
I I I I
I - I I l
1 I I I

64.60 + I I + 64.60
1 I I 1
I I * 1 I
I I 1 I
1 I I * I

50.90 + I Ex * + 50.90
1 1 = 1 ¢
it ol T e T e e e e c e e e - I
i 1 I 1
I I I I

37.20 + I | * * + 37.20
1 1 1 I
1 1 I I
I I 1 * I

1 [ 1 1 ;

23.50 + 1 I ¥+ 23.50
I 1 * 1 I
I 1 * L I
I 1 I [
f 1 1 1

9.0 + I * ¢ + 9.80
1 * 1 I I
I I% * 1 % * I
- T T e e e e e e e e e e e e e e e e e e e - I
1 £33 1 1 [

~-3.90 + * 1 1 + -3.90
1 I i 1
I L4 1 1
1 I I 1
1% * I 1 I

~-17.60 + I I + -17.60
I I I I
I [ I [
I * I 1 I
1 hd I I I

-31.30 + I 1 + -31.30
I 1 1 I
1 1 1 1
I 1 I I
1 1 I I

-45.00 + * 1 i + -65.00
Pl ek e e B e T e A i itttk At R A R ol it ik Sttt SRR T B P

=42.00 -29.50 -17.00 —-44,50 . 8.00 23.50 33.00 45.50 88 .00 70 &N a1 nn
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6.97005
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0.99258
4.05122
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D2M10SWR

R SQUARED -
INTERCEPT (A) -

EXCLUDED VALUES-

D2M10FMR

R SQUARED -
INTERCEPT (A) -

EXCLUDED VALUES-

D2M10PC

R SQUARED -
INTERCEPT (A} ~—

EXCLUDED VALUES-

D2M1OME

R SQUARED -
INTERCEPT (A} -~

EXCLUDED VALUE S—

0.98621
1.08617

0

0.98000
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0

0.95575
2.09203

0

0.98522
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0

SIGNIFICANCE
SLOPE (8)

MISSING VALUES

SIGNIFICANCE
SLOPE (8)
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SLOPE (B)

MISSING VALUES

SIGNIFICANCE
SLOPE (B)
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CORRELATION (R)-
STD ERR NF EST -

PLOTTED VALUES -

0.96962
8.29211

30

0.96655
8.79724

30

0.79193
20.59939

30

0.97792
6.901 64

30

Ok Rk S

D2M25SWR

R SQUARED -
INTERCEPT (A} -

EXCLUDED VALUES-

D2M25FMR

R SQUARED -~
INTERCEPT (A) -

EXCLUDED VALUES—

D2M25PC

R SQUARED -
INTERCEPT (A} =

EXCLUDED VALUE S~

D2M25ME

R SQUARED -
INTERCEPT [A) -~

EXCLUDED VALUES-

IS PRINTED 1F A COEFFICIENT

0.94016 SIGNIFICANCE =
2.41651 SLOPE (B -
0 MISSING VALUES -
0.93422 SIGVIFICANCE <
2.23186 SLOPE (B) -
0 MiSSING VALUES -

0.62715 SIGNIFICANCE -
6.33960 SLOPE (8] -
0 MESSING VALUES -
0.95632 SIGNIFICANCE -
1.25625 SLOPE (8) -
0 MISSING VALUES -

CANNOT BE COMPUTED.
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0.30001
0.217042

0

0.93001
0.77882

0

0.93001
0.76879

0

0.J0001
0952343

0



LOADINGS MATRIX D2

STATISTICS..
CORRELATION (R)-

STD ERR OF EST

PLOTTED VALUES

LOADINGS MATRIX D2

STATISTICS..
CORRELATION (R)~-
STD ERR OF EST -

PLOTTED VALUES -

LOADINGS MATRIX D2

STATISTICS..
CORRELATION (R)-
STD ERR OF EST -

PLOTTED VALUES -

LOADINGS MATRIX D2

STATISTICS..
CORRELATION (R)-
STD ERR OF EST -

PLOTTED VALUES -

0.79113
21.81926

30

0.38317
33.28656

30

0.25422
34.43248

30

0.50828
29.10974

30

[T T Y Py

D2M50SWR

R SQUARED -
INTERCEPT {A} -

EXCLUDED VALUES-

D2M50FMR

R SQUARED -
INTERCEPT (A) -

EXCLUDED VALUES-

D2M50PC

R SQUARED -
INTERCEPT (A) -

EXCLUDED VALUES-

D2M50ME

R SQUARED -
INTERCEPT (A} =~

EXCLUDED VALUES-

1S PRINTED IF A COEFFICIENT

[}

0. 62589 SIGNIF ICANCE
6416317 SLOPE (B) -
0 AISSING VALUES -
0.14682 SIGNLF ICANCE |
15.37779 SLOPE (B
0 MISSING VALUES
0.06463 SIGNIF ICANCE .
17.43011 SLOPE (8B)
0 MISSING VALUES
0.25835 SIGNIFICANCE
9.35731 SLUPE (8B)
0 MISSING VALUES -

CANNOY B8E COMPUTED.
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0.J00001L
0.d3324

0

0.,J1831
0.43769

0

0.J8761
0.2072¢

0

099207
0.30725

0



Appendix K

Raw Data for Data Group DI



)
e

Q0
100
Lels)
NeTe
100
200
L0

Lo (00
G0 P00




Appendix L

Raw Data for Data Group D2
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