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A MULTIDIMENSIONAL ANALYSIS OF OVER- AND UNDER-ACHIEVING

ATR TRAFFIC CONTROLLERS

CHAPTER I

INTRODUCTION

Background of the Problem

Many situations today require decisions regarding employees,
particularly in the areas of selection of job applicants, training,
retention, promotion, administration, educational planning, and vo-
cational guidance. To ascertain whether a candidate is suitable for
a job or action under consideration it is necessary to learn as much as
possible about him. Unfortunately a consistent and accurate selection
method is not available for every situation.

To resolve the problem a plethora of tests bave been developed
by commercial and goveramental sources, but the problem still remains
since it bas not been possible to find a perfect predictor. This is a
complex problem and in all likelihood has a complex answer. In order
to find the answer, one should take & broader view of the selection
process as a whole. Every selection decision involves three variables:
(1) the available supply of candidates who are willing to take the job
for the salary offered, (2) the actual requirements of the job in terms
of human abilities, and (3) the actual capebilities of the available

1
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candidates. The basic problem is to reduce the uncertainty in all three

areas, so the final decision is based as much on fact and as little on
faith as possible.

If it were possible to get access to & good supply of highly
talented and motivated candidates, it wouldn't be necessary to have a
highly sensitive testing and evaluation program. All too frequently
this has not been possible and so the uncertainty in the selection pro-
cess usually has to be reduced by evaluating the individual. Conse-
quently, any process such as testing that can help to identify the most
promising applicants pays off in the selection process. Stating this
in another way, the goal of testing and evaluation is not perfection in
prediction of success of candidates; rather, the goal is to improve pre-
sent procedures for selection.

With this as an objective, the Psychological Laboratories of
the Civil Aeromedical Research Institute, Federal Aviation Agency,
Oklahoma City, Oklahoma, have conducted extensive experiments and in-
vestigated a number of tests for usefulness in specific, specialized
occupational areas.

A peries of empirical studies in Air Traffic Control identi-
fied a variety of tests and factors which are related to training
grades and success on the job. The most promising tests were subse-
quently used in the selection process with substantial degrees of
success. However, due to concomitant changing requirements and imper-
fections of prediction caused by the following four natural sources of
error: (1) errors of measurement » in the predictors and the criterion;

(2) criterion heterogeneity; (3) limited scope of predictors; and (4)
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intervening experiences, the question persists as to why some people

achieve above expectancy while others achieve below expectancy.l

Statement of the Problem

The purpose of this study is to explore some of the possible
differences of air traffic controllers which were suggested by earlier
research. It was decided to examine more thoroughly apparent differ-
ences in the characteristics of the over- and under-achieving groups
and to investigate the possibility of underlying personality differ-
ences. The research design also called for a further comparison of the
two groups with respect to certain demographic and experience information.
In addition, the traits exhibited on the job and supervisory ratings
obtained one year and three years later were examined to find any other
underlying factors which distinguished the groups. Specifically, the
present study sought answers to the following questions: (1) What team
of variables, experimental aptitude tests, and biographical information,
are the best predictors of total academic achievement as measured by
the Combined Academic plus Lsboratory Grade Average? (2) What are
the weights which when used as multipliers of sets of predictor
scores provide the most efficient prediction possible? (3) What
is the correlation between the predicted score and actual achievement,
i.e., the miltiple regression coefficient based on the best predictors?
(&) How do the extreme groups (air traffic controllers) compare with
respect to certain measures of personality? (5) Do the divergent groups

differ with respect to age, educational level, or previous experience?

1Ro‘bert L. Thorndike, The Concepts of Over- and Underachieve-
ment, (New York: Columbia University, Bureau of Publications, 1963), p. 7.
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(6) How do the two groups compare with respect to certain types of be-

havior on the job, i.e., what traits or factors distinguish the over- and
under-achieving air traffic controllers? and (7) What other ways do they
differ?

The study, therefore, consisted of two stages in investigating
the miltivariate relationships. In the first stage, the sample of the
real population was selected, experimental tests were administered, bio-
graphical information was obtained, relevant criteria was determined,

a multiple regression equation and multiple correlation coefficient
statistically computed, and the team of best or optimml predictors
identified. In the second stage, the "over" and "under" achieving
groups were identified from the distribution of residual scores, Job
performance ratings were obtained from the supervisors at intervals

of one and three years after training, and the "high" and “low" groups
vere compared to: the personality variables, the demographic and
experience information, and the job performance traits and supervisory
ratings.

The study was planned to investigate the following hypothesis: (1)
There are no apparent differences between personality characteristics of
air traffic controllers on the basis of statistically defined over- and
under-achieving groups. (2) There are no significant differences be-
tween the extreme groups on demographic and experience information.

(3) There are no apparent differences between the two groups on the

pasis of traits and job performance evaluations.

Limitations of the Study

The investigation necessarily was limited by a number of

factors. To keep the data within manageable limits the subtests and
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biographical data were included for which previous studies indicated a

positive correlation. This limitation yielded a team of independent
variablgs composed of 25 aptitude subtests and 5 non-test variables for
the correlational analysis. Other restrictive factors characterized the
sample in that all the constituents of the population were air traffic
control trainees who attended the Enroute Course of the Federal Aviation
Agency Academy and who subsequently were employed in an Air Traffic
Control Center in the Federal Aviation Agency (FAA).

Finally, the use of extreme groups to test for the presence of
a relationship has its limitations. The important consideration in this
design is the choice of method in assigning individuals to contrasting
groups to avoild systematic bias and deciding upon the upper and lower
percentiles which define the over- and under-achieving groups to

1
optimize the power of the difference approach.

lleonard S. Feldt, "The Use of Extreme Groups To Test For The
Presence of a Relationship," Psychometrika, 26 (1961), pp. 307-16.



CBAPTER II

REVIEW OF REIATED LITERATURE

Introduction

The purpose of this chapter i1s to summarize some of the findings
of those who have done research work in this field and to point out their
more important conclusions, particularly those conclusions on which
there seems to be fairly general agreement.

A miltitude of research studles over the years have indicated
conclusively that psychological tests and non-test data can identify and
predict future achievement. Much of the literature in the field of job
placement of personnel exigts in the form of articles which have been
published in various jJournals. An examination of some of these articles
reveals that studies in the armed forces during World War II established
clear superiority of the multidimensional approach to classifications

ag compared with the unidimensional approach developed in World War I.

Prediction Over Time Investigations

Most prediction studies use correlational techniques to find
the degree of relationship between some predictor and criterion or
evidence of success. The predictive value of the predictor is then
Judged from the size of the correlation coefficilent.

A review of the most pertinent studies of prediction indicated

that the real problem seems to be focused on predictive validity which
6
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in turn depends upon testing. The problems appear related not so much

to the format or content of the test given, but to the instability of

the criterion used, i.e., grade-point average, thus introducing criterion
heterogeneity. But the problems of prediction do not stop there. There
are obvious differences between high school products and their success at
various institutions. Pasanella found that when personality tests are
added to entrance battery scores the results in multiple correlation are
negligible.l The problems which face test constructors are not so much

a mtter of which items should be included, but rather how to obtain a
stable, practical, and utilitarian criterion with which to measure
success.

For many years both professionsls and laymen were becoming in-
creasingly aware that personality factors were of key and prime impor-
tance in occupational and Job success. A number of studies have shown
;eiationships between persopality tests and job success. But just as
many studies have failed to show any significant relationship. A more
critical look at personality que:tionaires reveals that people do not
necessarily answer some of the questions as an impartial observer
would.2

Cline, Richards, and Abe conducted research concerning the

usefulness of biographical information for predicting criteria of

lpichmen A. Joshua and Ann K. Pasanella, "College Admission-
Selection Studies," Review of Educational Research, 30 (1960), pp.

298-310.

2lawrence Lipsett, Frank P. Rodgers, and Harold M. Kentner
Personnel Selection and Recruitment, (Boston: Allyn and Bacon, Inc.s

(1964), pp. 150-52.
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achievement in high school science.l The use of biographical infor-

mation blanks as a formal prediction device appears to have been
initiated by Goldsmith2 and Kurtz3 who used such blanks successfully
to predict performance of salesmen. More important for the present
study, biographical information may show a substantial potential as
a predictor for air traffic controller performance. The primary
reason found for the success of biographical informtion,b;.anks es
predictive devices appeared to be that they sample broadly from
diverse realms of behavior and attitudes. The bioéraphical information
blank items basically fall into four categories: (1) demographic
information, (2) early life experiences, (3) school accomplishments,
and (4) current attitudes and achievements. It was concluded that
biographical information items can be as powerful predictors of high
school science achievement factors as other studies have shown this
kind of information to be predictors of success and high achieve-
ment of adult scientists.

Table 1 summarizes a review of major studies conducted on

prediction of success in colleges from approximately 1921 to 19&5.“’

lyictor B. Cline, James M. Richards, Jr., and Clifford Abe,
"Predicting Achievement in High School With A Bi phical Information
Blank," The Journal of Experimental Education, 32 (1964), pp. 395-98.

2p. B. Goldsmith, "The Use of the Personality History Blank
az a ialesmanship Test," Journal of Applied Fsychology, 6 (1922), pp.
l 9"’5 .

3. k. Kurtz, "Recent Research in Selection of Life Insurance
Salesmen," Journal of Applied Psychology, 25 (1942), pp. 18-29.

YRariey F. Garrett, "A Review and Interpretation of Investi-
gations of Factors Related to Scholastic Success in Colleges of Arts
and Science and Teachers Colleges," Journal of Experimental Education,

18 (1949), pp. 92-127.
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TABLE 1

CORRELATIONS OF PREDICTORS AND CRITERIA OF SUCCESS?

Number Median
of Predictor Criterion Correlation
Studies Coefficient
2y General achievement General scholastic k9
tests achievement
57 Achievement test in General scholastic ko
specific subject achievement
9l Intelligence tests Scholastic success b7
28 College eptitude Achievement in 43
test college
15 Specific aptitude Achievement in b1
test college
63 Personality In- College grades 09
ventory
1k Age ' College grades -09
59 Two variable 4 College grades 58
22 Three varisble r College grades 61
8 Four to seven College grades 55
variable r
29 High school rank College grades 54
32 High school GPA College grade 56
. average

®Decimals omitted.

Table 1 indicates that the best single predictor of success is
the grade-point average (GPA) in high school, whereas the highest cor-
relation was obtained with a team of three independent variables. It
is important to note also that the addition of variables (four to seven)
actually lowered the correlation from 0.61 to 0.55. On the basis of
these results, one should expect to reach a maximum significant increase
in a multiple correlation coefficient with a few variables although a
wvhole host of variables actually may be available. Further, since apti-
tude tests and high school grades correlated substantially with scho-
lastic success, this combination also should be expected to contribute

the greatest portion to the multiple correlation coefficient. Other
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important considerations are that variables such as personality inventory

scores had low correlations (0.09) and age as a predictor was negative
(-0.09). These observations indicate that a researcher'using a team of
predictors which included personality scores and age should not expect
through a multiple regression analysis to find them in the group selected
as the best predictors of success.

Although the studies in Table 1 do not show very high correlations,
recent improvements in technique have improved the results. Lindquist in
1961 reported median correlastions as high as 0.68 for 66 colleges when
using achievement test scores and high school grades as predictors in a

regression formula and college success as & criterion.l

Comparison of Contrasting Groups

The compelling drive to find better predictor measures and more
deeply to understand the failure in predicting achievement or job success
has led researchers into conducting studies of contrasting groups.
Typically a group of "achievers" is defined and is compared with a group
of "under-achievers" with respect to one or more facts that can be found
out about the members of each group. Because this apprcach is used in
this study, it is reported here.

De Sena investigated non-intellectual factors which characterized
consistent over-, under-, and normal-achievers as individual groups which
significantly distinguished them from each other in order to f£ind other
significant influences upon scholarship. He hypothesized that the con-

sistency factor, selecting the criterion of grade-point average over one

1z, r. Lindquist, ACT Research Service Reports, (Iowa City:
American College Testing Program, 1961), pp. 4-5.
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full academic year rather than the first semester, may have been respon-

sible for the failure of standardized instruments in previous studies
to discriminate significantly among achievement groups.l

From a total of 1,061 freshman male students enrolled in science
curriculums at Pennsylvania State University, 42 each of over-, under-,
and normal-achieviig subgroups were identified. They were matched on
such variables as age, sex, race, term in college, courses taken, pre-
dicted grade-point average, minimum deviation from predicted average of
at least one probable error of estimation, and consistency of over-,
under-, and normal-achievement during a three-term period.

The instruments used included: (1) Strong Vocational Interest
Blank for Men; (2) Bernreuter Personality Inventory; (3) Twenty-four
selected items from the Minnesota Multiphasic Personality Inventory: (4)
Mooney Problem Check List; (5) Allport-Lindzey Study of Values; (6) Per-
sonal Background Questionaire; (7) The College Inventory of Academic
Adjustment; and (8) Brown-Holtzman Survey of Study Habits and Attitudes.
The tests were administered several days prior to the beginning of their
first term as sophomore students. The "t" test technique was used to
identify significant non-intellectual factors which differentiated the
subgroups. This study revealed that all of the instruments were of some
value in discriminating among the three groups. It was concluded that
common nonintellectual factors in the areas of interests, personality,
problem areas, values, personal background, and academic and social
adjustwent to college can be identified which characterize the sub-

groups and which significantly distinguish them from each other.

1paul 8. De Sena, "The Role of Consistency in Identifying
Characteristics of Three Levels of Achievement,” The Personnel and Guid-
ance Journal, 43 (196%), pp. 145-49.
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A comparison of the number of significant differences in this

study with others using identical instruments revealed that neglect of
the consistency factor may have been responsible for the failure of in-
struments in previous studies to discriminate emong achievement groups.

McKenzie investigated the personaiity dynamics underlying
academic under- and over-achievement.l The subjects were male college
students, enrolled in the University of Buffalo, who had taken the
MMPI before beginning their college work. Total scores on the Coop-
erative School and College Ability Test (SCAT), Form 1A, served as
the indices of ability. The criterion was the grade-point average
(GPA). The under-achieving group comprised subjects whose GPA T gcores
vere 10 or more points lower than their SCAT T scores; the normel
achieving group, those whose GPA T scores did not differ by more than-”
nine points from their SCAT T scores; the over-achieving group, those
whose GPA T scores were 10 or more points higher than their SCAT T
scores. Comparison of the mean scores of the under-achieving group
with those of the over-achieving group on the MMPI scale yielded no
significant differences; however, when the deviant groups were compared
with the normal achievement group, significant differences emerged and
were interpreted that the extreme groups may be more anxious than the
nornal achieving group.

Todd, Terrell, and Frank attempted to obtain descriptive in-

2
formation about bright normal achievement groups and under-achievement.

ljames D. McKenzie, "The Dynamics of Deviant Achievement," The
Personnel and Guidance Journal, 42 (1964), pp. 683-86.

2Frederick J. Todd, Glen Terrell, and Curtiss E. Frank, "Differ-
ences Between Normal and Underachievers of Superior Ability," Journal of
Applied Psychology, 44 (1962), pp. 183-90. -
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The purpose was to find distinguishing non-intellective factors in under-

achievement. The factors chosen for investigation were: affectional
versus recognition needs, presence of long range goals, expectancy for
certain academic pursuits to lead to attainment of goals, and expectancy
for success in academic activities. The subjects used were sophomores,
Juniors, and seniors enrolled at the University of Colorado who had
scored at the eighiieth centile or above on the Colorado developed en-
trance Academic Aptitude Test. Under-achievement characterized those
whose GPA was below 2.00 and normal-achievement those whose GPA was
3.00 or above. Three instruments were administered for investigation:
(1) the Goal Preference Inventory, developed by Liverant; (2) the In-
ventory of Expectations, developed by Lessor and Mandell; and (3) the
Vocational Goal Questionnaire, devised specifically for the study.
Statistical analysis was accomplished through the use of the t-test

of significance and chi-square tests. The results of the study
supported the hypotheses that the measures would differentiate bright
normal-achieving groups from bright under-achieving groups with respect
to the four factors of goals, needs, expectancy for success, and ex-
rentancy that certain activities will lead to certain desired goals.

The vogue of studying over- and under-achieving students bas
produced new insights and conflicting results. For example, two parallel
studies using the Edwards Personal Preference Schedule with male college
populations are illustrative. Krug found over-achieving groups scoring
significantly higher than under-achieving groups on the Achievement,

Order and Endurance Scales.l

1g. E. Krug, "Over- and Under-achievement and the Edwards PPS,"
Journal of Applied Psychology, «3 (1959), pp. 133-36.
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On the other band, Gebhart and Hoyt found over-achieving groups scoring

high not only on the Achievement and Order Scales, but also on the In-
traception and Consistency Scales.l Conflicting results of discrepant
achievement studies are difficult to understand and as McNemar has indi-
cated, such tests of significance are misleading a:nd. mAy represent only
a swall degree of relationship between the two varisbles.® Closer
scrutiny of studies on deviant groups indicated that several different
operational definitions of over- and under-achievement were used, each
study being different but could be grouped into four somewhat distinct
classifications of: Central Tendency Splits, Arbitrary Partitions-
Middle Group Eliminated, Relative Discrepancy Splits, and Regression
Model Selection. EBach has its merits as shown below.

In the Centrel Tendency Split, under- and over-achievement is
determined by dichotomizing a distribution of combined aptitude and
achievement measures. Shaw and McCuen used a central tendency split
technique. Under-achieving groups were identified by selecting indi-
viduals who had a GPA that was below the class mean, but were in the top
25 per cent of the class in ability on one intelligence scale (Pintner
General Ability Test: Verbal Series).i They did not study over-achieve-

ment but they could be determined by reversing the procedure.3

10. G. Gebbart and D. T. Hoyt, "Personality Needs of Under-
and Over-achieving Freshmen," Journal of Applied Psychology, 42 (1942),
ppn 125-280

2Cz. McNemar, "At Random: Sense and Nonsense," American Pay-
chologigt, 15 (1960), pp. 295-300.

3M. C. Shaw and J. T. McCuen, "The Onset of Academic Under-
Achievement in Bright Children," Journal of Educational Psychology,
51 (1951), pp. 103-08.
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Frankel used the Arbitrary Partitions-Middle Group Eliminated

me‘t:hod.:L In this technique, the cumilative grade-point averages and an
aptitude measure 1s obtained of a class. Under-achieving groups are
designated as those who had a standardized test score at or above 100,
but whose GPA's were below 2.00. Conversely, over-achieving groups are
identified as having T scores of 120 and below, but whose GPA was above
2.60. A third sample, "normals," may also be obtained by designating
their T scores to be 130 or above and having a GPA of 2.60 or above.

The third technique of Relative Discrepancy Splits is a process
vwhereby the GPA and aptitude predictors are ranked independently. Under-
and over-achievement is determined by the discrepancy between the two
ranks. This method appears to be the most popular, but as Thorndike
indicates, not sufficient due to the introduction of bias known as the

n2 An 11lustrative example is that of Diener where-

"regregsion effect.
in the over-achieving group was defined as those students whose T scores
for the cumulative GPA were 15 or more points ebove the T scores for
their American Council on Education Psychological Examination for Fresh-
men (ACE). The under-achieving group was those whose T scores for
cunulative GPA were 15 or more points below the T scores for their ACE.3
The fourth technique is the Regression Model Selection which is

a process whereby & regression equation is used to predict achievement

from aptitude measures. Under- and over-achievement is then determined

lE. Frankel, "A Comparative Study of Achieving and Under-
Achieving High School Boys of High Intellectual Ability," Journal of
Educational Research, 53 (1960), pp. 172-80. -

2Thorndi.ke, op. cit., p. 11.

3charles L. Diener, "Similarities and Differences Between Over-
Achiev and Upnder-Achieving Students," The Personnel and Guidance Jour-

nal, 38 (1960), pp. 396-400.
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on the basis of the discrepancy between actual and predicted achievement.

Representative of this method is Thorndike's techrique which involves the
following steps: (1) predictions are made of a selected criterion using
an aptitude measure or a team of independent variables, (2) the residual
scores are computed which is the difference between actual achievement
and predicted achievement, (3) the discrepant groups are determined by
selecting a percentile at each end of the distribution of discrepancy

scores above and below which the extreme groups 1ie.1

Survey of Selected Recent Investigations

The selected multiple regression apalysis reported here is the
previous research which was conducted specifically on air traffic con-
trollers and is representative of investigations completed since 1956.

In 1956, a cooperative effort was initiated by the Federal Air-
ways Standardization Division of the Federal Aviation Agency Aeronautical
Center at Oklahoma City and the Personnel Laboratory of the United States
Air Force.2 The purpose of the research was to improve selection pro-
cedures for trainees in the Air Traffic Control School. Selection for
this school was based upon a physical examination and experience in the
air traffic control field. Two categories of training criteria measures
were obtained; the academic grade and the instructor ratings of student
capabilities in terms of demonstrated proficiency, personal ability, and
capacity for growth. Each class was scheduled for twenty students and

taught by four instructors who also accomplished the ratings by rating

lThorndike, op. cit., pp. 13-61.

®Leland D. Brokaw, School and Job Validation of Selection Mea-
sures for Air Traffic Control Training, A Report Prepared by the Per-
sonnel Laboratory, Wright Air Development Center, Air Research and De-
vilopment Command, No. WADC-TN-59-39, (lackland AFB, Texas: 1959), pPp. 1-
14.
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each member of the class item by item with a discussion of each point

and agreement secured before the pooled rating was made. For this

study, each instructor also individually and independently rated each
member and handed in the ratings before participating in the group rating
session. The instructors were briefed as to proper rating methods which
would minimize halo and increase objectivity. The evaluation form con-
tained nine items on a five-step scale which were given numerical values
of O through 4. The total rating score is the sum of the nine topic
ratings. The independent ratings were called "Average Instructor Rating"
and the group rating was called the "Composite Instructor Rating." The
correlation of these two ratings was .93; consequently only the "Composite"
instructor rating was used in the multiple regression analyses.

To obtain on-the-job criteria, supervisory ratings were col-
lected ; y;ar after completion of training from unit supervisors and
shift chiefs of the facilities to which the trainees were assigned.

The evaluation form contained 12 statements on a five-point rating
scale extending from "Excellent" to "Unsatisfactory" for which points
vere assigned from 4 to 0. These points were summed for each rater and
the mean rating for the four raters computed.

The test battery administered was heterogeneous consisting of
portions of the Bennett-Seashore-Wesman Differentinl Aptitude Tests,
the California Test Bureau's (CTB) Personnel Selection and Classifi-
cation Test, the CTB Test of Mental Maturity, the Unitel States Air
Force Airmen Classification Battery, the California Test of Person-
ality, the CIB Mental Health Analysis, and the CIB Occupational Interest
Inventory; also, three Air Problems Tests were developed and used. In

addition, to the above, non-test variables as age, educatidn, and pre-

vious experience were included.
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Using these data on & sample of 142 students, in two regression

analyses the best combination of predictors for each criteria was selected.
The results indicated that an instrument for the selection of air traffié
control trainees should have abcut 20 per cent of its items of the arith-
metic reasoning type, 30 per cent of the symbolic reasoning type, 40 per
cent air traffic problems, and 10 per cent code translation.

Trites conducted a five year longitudinal follow-up study in
1961 on the subjects tested by Brokaw in 1956 to determine if current
job performance evaluations, retention in air traffic control work, in-
cidents of unsatisfactory work, and medical history could be predicted
by the data collected in 1956.l Of the original 197 subjects tested,
149 were located at their places of duty and information was obtained
from their supervisors as to their promotional, disciplinary, and
medical experiences. To provide a greater degree of reliability, each
Chief was asked to have four of his supervisors rate each subject on a
job performance evaluation form containing items related to job perfor-
mance, ability as a controller, judgment, and personality characteristics.

These two sources provided six criterion measures which were:
(1) Average Supervisor Rating; (2) Active vs. Inactive Controller; (3)
With the FAA vs. Not With the FAA; (4) Mean Hours of Sick Leave; (5)
No Symptoms vs. Symptoms; and (6) No Disciplinary Action vs. Disciplinary
Action. Because the Brokaw study did not contain data sufficiéntly de-
tailed to permit synthesizing raw-score regression equation weights; new
regression equations, corresponding multiple correlations, beta weights,

rav-gscore weights and constants were computed.

lpavid K. Trites, "Problems in Air Traffic Management: I Longi-
tudinal Prediction of Effectiveness in Air Traffic Controllers," Aero-
space Medicine, 32 (1961), pp. 1112-118.
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A total of seven regression equations were computed using

various related combinations of psychological and biographical variables.
The correlation matrix for computation of all regression equations was
based on & sample of 135 controllers who had data for all variables and
had successfully completed the training course. The inclusion of vari-
ables in each equation was terminated when a further statistically sig-
nificant increase in the magnitude of the multiple correlation could not
be obtained. Seven predicted scores were computed for each subject.

The regression analyses revealed that equations 1, 2, and 3 re-
presented the psychological test variables plus the three biographical
variables; equations 4 and 5 the psychological variables alone; and
equation 6 the psychological test variables, three biographical variables,
and two training school criterion measures. Equation 7 was computed for
the psychological test variables recommended as predictors by Brokaw.

In all instances highly significant mltiple correlations were obtained.
The overlap in the variables selected for each of the seven equations
against the three different criteria: 1957 Average Lecture Grade,
Composite Instructor Rating, and Average Supervisor Rating suggested
that there is a considerable amount of variance common to all three
criteria.

First order and partial correlations were computed between the
1961 criterion messures, the 1957 criterien meagures, and scores pre-
dicted from regression equations where the first order correlations with
the 1961 criteria were significant. First order and partial correlations
were also computed between the 1961 criterion measures, the psychological

test, and biographical measures, where the first order correlations with

the 1961 criteria were statistically significant.
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Some of the highlights of this sophisticated investigation were:

(1) a remrkably high correlation, 0.43, between the Composite Instructor
Rating and the 1961 Average Supervisor Rating, indicating that the in-
structors in 1956 made exceptionally valid judgments concerning a
trainee's potential for air traffic control work; (2) regression 7
remained significant when age was eliminated, leaving little doubt that
psycholcgical tests can be used to select air traffic controllers; (3)
comparison of the correlations between the 1956 criterions and 1961
criterions indicated that all three of the earlier measures could pre-
dict the 1961 Average Supervisor Rating; (4) two tests of the abstract
reasoning type and two of the space relations or orientation type were
predictive of the 1961 Average Supervisor Rating; (5) two biographical
variables, Previous Flying Experience and any Air Traffic Experience,
were significantly related to the 1961 Average Supervisor Rating, but
when the effect of age was ruled out these relationships became
negligible, inferring that none of bilographical variables representing
previous experience was related to subsequent Jjob performance; finally
(6) education was found to be negatively related to retention in the
FAA; the reason for this was not clear.

In conclusion, the study indicated that: (1) psychological
tests can make d useful contribution to personnel selection for air
traffic control work, (2) instructors can meke valid predictions of»
future Job performence, (3) older trainees received poorer job perfor-
mance ratings than their younger associates, and (4) medical history is
not predictable by the type of tests used.

Cobb in 1960 conducted a study to find the most effective

psychological test measure for predicting training course success of



CBAPTER II1
DESIGN OF THE STUDY

The meaningful interpretation of the findings of this inves-
tigation necessitates a thorough understanding of the gources of the
data analyzed and the sample. This chapter, therefore, is devoted to
a description of the sample and tests by which they were measured.
For the purpose of organization aqﬁ continuity, an explanation of the
methods by which the analysis of these data was made is also included

here.

Subjects of the Sample

The population chosen for this investigation as subjects for
this multiple regression and contrasting group analysis are the 338
applicants who entered training at the Federal Aviation Agency Academy
for the position of Enroute Air Traffic Control Specialist during the
years 1960-1961. The Academy, located in Oklahoma City, provides for
the Enroute Air Traffic Control course at the Academy. Instruction and
training offered in the eight-weeks course is orientated toward quali-
fication for an Air Traffic Control Specialist Certificate. Upon com-
pletion of training, students are assigned to one of the Air Route
Traffic Control Centers scattered throughout the country. Their
principle task as Enroute Controllers is to insure the safe transit of

aircraft between terminal areas.
22
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The student input is programmed so that a new class begins
every two weeks. Trainees receive classroom instruction in academic
subjects directly related to air traffic control and in addition are
required to perform laboratory work similating that which will be ex-
perienced after assignment to an operational facility.

Recruits are selected by the FAA Regional Headquarters (there
are seven in the Unites States) from eligibility rosters supplied by
the United States Civil Service Commission (CSC). No formal assessment
of aptitudes by testing was involved in the FAA's final choice for per-
sonnel training. Selection was based upon a physical examination and
previous aseronsutical experience, particularly air traffic control,
air traffic communications, and/or plloting experience. In most in-
stances, this qualifying experience was attained while recruits were

members of the military services.

Data Collection

Beginning on September 23, 1960, and continuing through July
28, 1961, all incoming trainees to the FAA Academy Air Traffic Control
classes were tested with a selected group of experimental aptitude and
personality subtests by the Civil Aeromedical Research Institute, CARI.
In addition, biographical and experience informetion was collected re-
garding age, experience in jJjob related fields, and educational back-
ground.

Upon completion of the course, both the academic and laboratory
grades were rendered by the ingtrictors and forwarded to CARI. To pro-
vide for longitudinal data, at intervals of one and three years after

training, an on-the-job performance evaluation form (shown in Appendix
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B) bearing the individual's imprinted name was sent directly to each

individual's supervisor with instructions for its completion and return.

Instruments Used in the Study

The tests employed in the study were selected for several
reasons. All of them were standardized instruments. Separate answer
»sheets were available for all of thexp. All could be scored by machine
or by hand. The time 1limits for administration were not excessive.
The instructions for administering the tests and the directions for
taking the tests were appropriate. The manuals contained .adequate
instructions for scoring a;1d for :Lnter.pré;;in.g the écores. '

Some of the tests selected were those which Brokaw had
reported as being highiy bredictive of training course and on-the-
Job criteria, several represented substitutes for the USAF tests used
in the 1956 study, and others vere selected on the assumption that
they either provided more comprehensive and reliable measures of

certain areas or because they provided measures relevant to the in-

vestigation of new or different areas.

TABLE 2
LISTING AND DESCRIFTION OF THE CRITERION AND TESTS INCLUDED IN THE ANALYSES

Criterion Variable:

A. Combined Academic+ilaboratory Grade Average: A mean of the academic
grade average plus the laboratory grade average.

Psychological Test Variables:

A. Subtests of the Bennet-Seashore-Wesman Differential Aptitude Test
{DAT) Battery, Form A.
Test
1. Space Relations: A 35-item test of ability to visualize ob-
Jects and forms in two or three dimensions. The task, for
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TABLE 2 - Continued

each item, is to indicate how many of five depicted solid
figures can be made from an unfolded pattern.

2. Kumerical Ability: A 4O-item test presenting a series of
relatively simply numerical problems. Provides a measure
of "number " ability.

3. Abstract Reasoning: A 50-item test wherein the task is to
indicate, for each item, which of a series of choices
(figuress properly carries out a principle of logical develop-
ment exhibited by a sequence of figures. The test provides
& nonverbal measure of reasoning.

k. language Usage, Part II: Indicated all parts of sentences
containing errors in grammer, punctuation, or spelling.

5. Mechanical Reasoning: Depicts the operation of physical
and mechanical principles acquired through experience and

training.

Air Traffic Problems Test Part I: Developed under contract in 1952
by the American Institute for Research for the Civil Aeronautics
Administration.
Test
6. Air Traffic Problems, Part I: A 30-item test presenting
highly simplified versions of Air Traffic Control situations.
Good performance is not necessarily dependent on past ATC
experience. Flight data displays are presented for several
inbound aircraft, all flying the same speed and course, but
at different altitudes and with different ETA's. Given a
basic 5-minute time separation rule, the examinee must decide,
for each item, whether or not sufficient time separation exists
between certain aircraft to permit changes to certain speci-
fied altitudes.
7. Air Traffic Problems, Part II: Similar to Part I except that
there were 60 items (Scored: Rights minus Wrongs).

California Psychological Inventory (CPI). Provides a comprehensive
survey of the individusl from a social interaction viewpoint, and
are referred to below in terms of the factors measured.

Test

8. Ac (Achievement vis Conformance): Identifies those factors
of interest and motivation which facilitate achievement in
any setting where conformance is a positive behavior.

9. Ai (Achievement via Independence): Identifies those factors
of interest and motivation which facilitate achievement in
any setting where autonomy and independence are positive
behaviors.

10. Cm (Commmnality): To indicate the degree to which en indi-
vidual'’s reactions and responses correspond to the model
("common") pattern establisbed for the inventory.

11. Cs (Capacity for Status): An index of an individual's
capacity for status (not his actual or achieved status).
This scale attempts to measure the personal qualities and
attributes which underlie and lead to status.
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TABLE 2 - Continued

12. Do (Dominance): To assess factors of leadership ability,
dominance, persistence, and social initiative.

13. Fe (Femininity): To assess the masculinity or feminity of
interest. (High scores indicate more feminine interest,
low scores more masculine).

14. Fx (Flexibility): To indicate the degree of flexibility
and adaptability of a person's thinking and social behavior.

15. Gi (Good Impression): To identify persons capeble of
creating a favorable impression, and who are concerned
about how others react to them.

16. 1Ie (Intellectual Efficiency): The degree of personal and
intellectual efficiency which a person has attained.

17. Py (Psychological Mindedness): The degree to which the
individual is interested in, and responsible to, the inner
needs, motives, and experiences of others.

18. Re (Responsibility): To identify persons of conscientious,
responsible, and dependable disposition and temperament.

19. Sa (Self Acceptance): To assess factors such as sense of
personal vworth, self-acceptance, and capacity for indepen-
dent thinking and action.

20. Sc (Self Control): To assess the degree and adequacy of self-
regulation and self-controi and freedom from impulsivity and
self -centeredness.

21. So (Socimlization): To indicate the degree of social maturity,
integrity, and rectitude which the individual has attained.

22, Sp (Social Presence): To assess factors such as poige,
spontaneity, and self-confidence in personal and social inter-
action.

23. Sy (Socisbility): Outgoing, sociasble, participative
temperament.

24, To (Tolerance): Permissive, accepting, and non-judgmental
social beliefs and attitude.

25. Wb (Sense of Well Being): A scale identifying persons who
minimize their worries and complaints, and who are relatively
free from self doubt and disillusionment.

D. California Test of Mental Maturity (CTMM), Advanced Form A. 1957

edition!: pertalns to twelve subtests.

Test

26. Immediate Recall: Series of words are pronounced in pairs.
After each series, the first word of each pair is pronounced
again, and the word that went with it must be recalled from
among three objects pictured in each item.

27. Delayed Recall: Recall of facts of a story after an inter-
vening period. h

28. Sensing Right and Left: Discriminate between right and left
for pictured objects such as various parts of the human
apatomy, clothing, etc.

29. Manipulation of Areas: Identify three dimensional spatial
drawings representing different views of a stimilus object.
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TABLE 2 - Continued

30. Opposites: Select from among several alternatives a pictured
object which is most opposite to a stimulus object in terms
of its nature, position, or meaning.

31. Similarities: Seven drawings of different ocbjects are pre-
sented for each item. Select from the last four drawings one
which is similar to the first three.

32. Analogies: A 15-item test, wherein seven drawings of different
objects are presented for each item. The first object has a
definite relationship to the second which the student must
recognize in order to identify, by analogy, the drawing among
the last four which is similarly related to the third drawing.

33. Inference: A 15-item test, wherein printed statements for
each item present two premises. The student must select the
logical conclusion, based on those premises, from the four
possible alternatives offered.

34. RKNumber Series: Indicate which of a series of numbers properly
carries out a principle of logical development exhibited by
a sequence of numbers.

35. RNumerical Quantity, Coins: Manipulate mentally interrelated
amount of money and numbers of coins.

36. Numerical Quantity, Arithmetic: Word problems mst be solved
involving simple arithmetic and mathematical situations.

37. Verbal Concepts: Multiple choice vocabulary test.

Moran Repetitive Measurements (RPM): Battery is composed of highly

speeded perceptual, coordination, and memory tests. All RPM scores

used in the present study were a measure of performance representing
initial administration.

Test

38. A (Aiming): Measures the ability to carry out quickly and
precisely a series of movements requiring eye-hand coordination.
Specifically the student's task is to place a stylus point
through the center of randomly positioned printed circles of
.08-inch diameter.

39. FC (Flexibility of Closure): The ability to keep one or more
definite configurations in mind so as to make identification
in spite of perceptual distractions.

4o. NF (Numerical Facility): Highly speeded test of ability to
add one or two-digit numbers in sets of three.

41. PS (Perceptual Speed): Detect and cross out all numbers in a
row that are like a circled number at beginning of each row.

42. SC (Speed of Closure): The sbility to unify an apparently
disparate perceptual field into a single precept.

43. V (Visualization): Speed in visually exploring a wide or
complicated spatial field. .

4. SM (Social Memory): This test measures the ability of a
student to remenmber faces or photographs. After studying a
group of 16 photographs for one minute, the student must
turn to a second sheet and indicate recognition of the 16
faces from among & group of 32 pictures.
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The experimental subtests and descriptions were obtained from

the test manuals. The tests in Table 2 are grouped under the name of
the test battery from which they were selected. The source of the tests
is as follows: (1) The Differential Aptitude Test Battery, Form A, 1947,
published by the Psychological Corporation, New York, N.Y.; (2) The Air
Traffic Problems Tests Part I, and II originally developed by the American
Institute for Research, Pittsburgh, Pa., under contract with the Civil
Aeropautics Administration in 1950. Forms used in the present research
are an extensive revision of the original test. The revision was pre-
pared by the Selection Section, Psychology Branch, Civil Aeromedical
Regearch Institute; (3) The California Psychological Inventory scales
quoted were prepared by Dr. H. G. Gough for the CPI and published by
Consulting Psychologist Press, 1960, Palo Alto, California; (4) The
California Test of Mental Maturity, Advanced Form A, 1957, was published
by the California Test Bureau, Los Angeles, California; and (5) The
Repetitive Psychometric Measures were developed by Dr. L. J. Moran and
published for experimental use in 1959, by the Hogg Foundation for
Mental Health, The University of Texas, Austin, Texas.

The criterion measure Combined Academic plus Laboratory Grade
Aversge (A+L) represented a mean (or average) of two separate averages:
one based on a summation of all examination grades achieved by the
student at various training levels for seven different academic subjects;
the other based on the final performance grades for the laboratory-sim-
ulated air traffic control work. This score was rounded to overcome

difficulties in dealing with fractional values.

Biographical Information

The source of this data was the "ATCS Registration Sheet" which
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each student completed immediately after arrival at the FAA Aeronautical

Center. The form was completed on the Saturday immediately preceding the

start of his training course on the following Monday. Table 3 contains

descriptions of the six specific types of biographical information recorded

on the form, three variables representing individual types of experience

and two demographic variables.

In coding the variables, no attempt was

made to achieve normalized distribution of the data.

TABLE 3

DESCRIPTION OF BIOGRAFHICAL VARIABLES INCLUDED IN THE ANALYSES

Variable Name &
Abbreviation

Description and Coding

Experience Variables

1. Pilot Experience
(P11)

2. Station (Stat)

3. Ground to Air

Communications (Grnd/Air)

Coding for Pilot Experience
Amount of Experience C
No experience reported
Less than 1 year
12 months through 23 months
2 years through 4 years
5 years through 6 years
7 years through 8 years
9 years through 10 years
11 years through 15 years
16 years or more

A unit primarily engaged in ground
to air coommnications and pilot
briefings

(1

\Om-QO\\n-P'WNHS‘

4, Point to Point Commmnications Communications from one fixed ground

(P to P)

5. VFR Tower
(VFR Tow)

6. Approach Control:
Tower (App Con Tow)

7. Radar Approach Control:
Tower (Rad App Con Tow)
8. Center (Cent)

point to another fixed ground
point

A tower controlling air traffic under
Visual Flight Rules (VFR)

A tower capable of controlling air
traffic under Instrument Flight
Rules (IRF) but without access
to radar

A tower with access to radar and an
aid in controlling air traffic

An air route traffic control center
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TABLE 3 - Continued

9. Ground Controlled A ground radar system used to assist
Approach (GCA) aircraft during landing

10. Radar Approach USAF radar system used for approach
Control Center control at Air Force airfields;
(RAPCON) similar system in use by the Navy

is called a Radar Air Traffic
Control Center (ROTCC)

Coding for Variables 2 through 10
Amount of Experience Code
No experience reported
Through 3 months
i through 6 months
7T months through 1 year
13 months through 2 years
25 months through 3 years
37 months through 5 years
6 years through 10 years
11 years or more
11. Sum of Communi- Sum of individual experience vari-
cations Experi- ables Nos. 2, 3, and 4
ence (Comm)
12. Sum of Air Sum of individual experience vari-
Traffic Experi- ables Nos. 5 through 10
ence (AT)

O @~ o\ FEFWPR

Demographic Variables

13. Age Chronological age to nearest birth-
day on date of entry into ATCS
training

i1k. Education (Educ) Coding for Education
Amount of Education Code
None reported Blank
Less than High School 1
Graduate
High School Graduate
Less than 1 year of college
1 year of college
2 years of college
3 years of college
4 years of college
5 years of college
6 or more years of college

15. Left FAA-With Individuals were dichotomized as

FAA being either with the Federal
Aviation Agency or not with
the FAA.

\O =~ v EW D

In additicon to the above, the analyses included other variables

-
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which need explanation but could not be included in a table, therefore

are reported below.

The Academic Grade Average was obtained by averaging the grades
obtained on academic examinations of seven areas administered at an in-
termediate stage and at the conclusion of the training course. In the
latter instance, the seven individual subtests constituted the Air
Traffic Control Speciaslist Certification Examination (ATCSCE). Normelly,
the Academic Grade Average was based upon the seven intermediate grades
plus the seven final grades; but a failing grade of 70 or less at the
intermediate stage of training for an& of the seven academic areas
usually entailed a "retake" of the examination for the specific aress
involved. To be graduated from training, a trainee could not obtain
more than two failing grades on the first administration of the ATCS
Certification Examination; and he had to pass successfully the "retake"
examination for these areas. A trainee automatically was eliminated if
he had three or more failing grades on the ATCSCE. Thus, theoretically
an academic grade average could be based on considerably more than 14
grades. In practice, the number infrequently exceeded 15 to 16.

The Laboratory Grade Average for the Enroute Sample trainees
wvag based on three final laboratory grades reflecting performance in
strip writing, control procedures as an assistant controller, and
control procedures as a journeyman controller. These grades re-
flected performance in simulated air traffic cc.mtrol work. An unsat-
isfactory grade of 70 or less i‘or any one of *l:,he three areas normally

resulted in elimination of the trainee from the course.

Job Performance Varisbles

Approximately 10 months after the trainees had graduated from
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the FAA Academy, and again 3 years after completion of training, a

letter describing the research project and data collection forms were
sent tg the chiefs of the facilities to which the trainees had been
assigned. For each member of the sample at his facility, the chief was
asked to have four supervisors rate each subject, using the 17-item
checklist performance evaluation form shown in Appendix B. The first
15 items of the form developed by the Psychology Branch, CARI, con-
tained items related to traits of interpersonal orientation, Jjob
orientation, job potential, job performance, and emotional stability.
The possible ratings were: Excellent, Very Good, Good, Fair, and
Unsatisfactory. Items 16 and 17 measured potentially hazardous and
marginal performance respectively.

The average Supervisory Rating represented a mean of all per-
formance evaluations submitted by work supervisors of an individual
at an operational facility. The use of a special rating form permitted
each supervisor to rate a controller on a five-point scale for each of
a series of work-related and proficiency items. The mea.ﬁ was computed
on those who passed training by assigning weights of 4 through O to
ratings of Excellent through Unsatisfactory, respectively, summing all
of the items rated by all supervisors, and dividing the sum by the
total number of items rated. Unfortunately, it was not possible to
obtain four supervisory ratings on all subjects, but the average
number of forms completed per subject was 3.8. In an earlier study by
Brokaw a corrected gplit-half reliability of 0.75 was obtained for
Average Supervisory Ratings computed from a rating form containing 12

of the 17 items used in the present f'orm.l

]‘Brokaw, op. cit., pp. 2-3.
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To clarify the job performance variasbles in relation to

the items on "Form B:

Performance Evaluation," a more detailed

description is presented in Table L4 as follows.

TABLE 4

JOB PERFORMANCE VARIABLES

Factor Deseription

1. Halo effect Tendency of raters to rate men simi-
(A11 Items) larly on all traits.

2. Interpersonal The ability to get along with others
Orientation and ability to work cooperatively
(Items 3, 11 & 12) with others.

3. Job Orientation The ability to orgenize work and
(Items 1 & 2) make the most effective use of

time, equipment, and information
currently available, also the
steady attention to work and con-
duct.

k. Job Potential The manner in which present perfor-
(Ttems 13 & 1k4) mance of OJT duties were performed

and the potential ability to per-
. form journeyman duties.

5. Job Performance The demonstrated aptitude for air
(Items 9, 16 & 17) traffic control activities.

6. Emotional Stabil- The emotional stability displayed
ity (Items 8 & 10) under pressure and the potentisl

for continued emotional stability
in air traffic control activities.

7. Potentislly Haz- An individual about whom one, or
ardous (Item 16) more facility supervisors answered

"Yes" to the question, "Do the con-
troller activities of this indi-
vidual ever have an undesirable
effect on air traffic safety?"

8. Marginal Work An individual about whom one, or

and/or Personal
Traits (Ttem 17)

more, facility supervisors answered
"No" to the question, "If you were
a Facility Chief, would you want
this individual on your staff as an
active controller?"

treatment of data entered by training school personnel on each student's

Finally, two more measures were derived through analysis and
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f£inal "Evaluation of Performance" record. The measures are the Scaled

Objective "Personality" Rating and the Scaled Subjective "Personality"
Rating.

The Scaled Objective "Personality" Rating was a normalized 9-
point score, or stanine, based upon a classification, by psychologist,
of statements recorded by the senior and supervising insfructors for
the first four areas of the "Personality" profile section of the
school's final evaluation form. The statements concerned: (1) per-
formance under stress, (2) attitude toward instruction, (3) sbility
to work with others, and (4) job interest. It was training school
policy to prepare "personality profiles" only for those students who
successfully completed the course. For deviation of the criterion
measure, the statements were classified as being either positive (fav-
oreble) or negative (unfavorable) and the algebraic sum of such fre-
quencies was obtained as a raw score for each subject. Two sets of
such scores, derived independently by different psychologists for all
cases used in the study, correlated 0.92. An average of the two
values was assigned each student of the pass group and stanining
techniques were applied to the data of each class to determine the
final ratings.

The Scaled Subjective "Personality" Rating was a normalized
9-point score, or stanine, based updn a different and subjJective
assessment of the same informative statements previously dichotomized
in the derivation of the Objective Rating. Each of two psychologists,
working independently, examined and compered the contextual meaning-
fulness of comments submitted for each student with those made for

each clagsmate of the student, derived a ranking of the student for
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each of the four areas, and summed the assigned rankings to obtain a raw

score for each individual. Independently derived scores by two psychol-
ogists correlated 0.90. Consequently, each student was assigned an
average of the two scores and stanining procedures (by class) were em-

ployed to establish the final rating.

Analytical Procedure

Raw scores on 25 experimental subtests and 5 biographical
variables together with the Combined Academic plus Laboratory Grade
Average of the Enroute Air Traffic Control Speciaslist course consti-
tuted the data for the regression analysis. The method was to record
the data, punch the data on IBM cards, process them with IBM equip-
ment to obtain the criterion correlations and the intercorrelations
for each of the 30 variables as predictors, and compute the regression
coefficients and multiple correlation coefficient.

The data were computed on the IBM TO4O computer by the Data
Servic_es Division, Aeronautical Center, Oklahoma City, Oklahoma, using
the iterative multiple regression technique to obtain the most effic-
ient multiple regression equation.l The inclusion of variables in the
prediction equation was terminated when no further significant increase

in the magnitude of the multiple correlation could be o‘tﬂ;za.:t.need..2

IRobert A. Bottenberg, The Exploitation of Personnel Data by
Means of a Multiple Linear Regression Model, Personnel Laboratory,
Wright Air Development Division, Air Research and Development Command
Paper No. WADD-TN-60-266 (Lackland Air Force Base, Texas: United States
Air Force, 1960), pp. 1-10.

2Robert A. Bottenberg and Joe H. Ward Jr., Applied Multiple
Linear Regression, 6570th Personnel Research Laboratory, Aerospace
Medical Division, Air Force Systems Commend Paper No. PRL-TDR-63-6
(]éaclcl.and Air Force Base, Texas: United States Air Force, 1963), pp.
96-122.
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Since the purpose of this research was to identify crucial

factors that will improve present procedures for selection, the re-
sidual scores were computed for each student, i.e., the discrepancy
score between thc Combined Academic plus Laboratory Grade Average

and the predicted score, predicted from the multiple regression
equation. These residual scores were compiled into a frequency dis-
tribution and the extreme groups selected using the procedure developed

by Thorndike.1

The over-achieving group consisted of those whose
residual scores fell within 27 per cent of the positive extreme end
of the distribution and under-achieving group were those whose re-
gidual scores fell .within 27 per cent of the negative extreme end of
the d:!.stri'bution.2 Over- and under-achievement is then defined as
the discrepancy of actual achievement from predicted value, predicted
on the basis of & regression equation between a team of predictor
variables and achievement. These residuals, the discrepancy score
by which these groups are defined, are used to avoid introducing
systematic bias (regression effect), i.e., since the correlation is
less than perfect the top man on the aptitude test can only go down
on the academic grade and visa versa. Thus the predicted value is
an unbiased estimate of achievement because the residuals are un-
correlated with aptitude scores since the mean difference of dis-
crepancy scores equal zero.

The over- and under-achievement analysis of the CPI subtests,

biographical data, and job performance factors was made according to

lthorndike, op. cit., p. 63.

2Fe1dt, op. cit., p. 307.
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the technique designed by DuBois whereby the point biserial r or the

pbi coefficient, as appropriate, were computed utilizing the extreme
groups as & dichotomous variable since it is inappropriate to assume

that a normal distribution underlies the dichotonv.l

1pni11p H. DuBois, An Introduction to Psychological Statistics,
(New York: Earper and Row, Publishers, 1965), pp. 221-28.




CHAPTER IV

REGRESSION ANALYSIS

Introduction

The goal of this analytical approach is to select from among
the experimental tests and to combine the chosen tests with the most
effective weights for a composite prediction of the criterion. Two
distinct problems are apparent at this point. One is the problem of
predicting as accurately as possible the Combined Academic plus Lab-
oratory Grade Average of the trainees in the Air Traffic Control En-
route course. The other is properly identifying the students into _
either the over- or under-achieving groups. The solution of the pre-
diction problem as well as the categorization of individuals into
extreme groups was accomplished through the use of the iterative

regression procedure developed by Greenberger and Ward.l

Multiple Linear Regression Model

The coefficient of multiple correlation R indicates strength
of the relationship between one varisble and two or more additional
variables taken similtaneously. It measures the extent to which the
dependent variable Y is associated with the joint relationship of the

independent varisbles Xy X, Xé, X.ooo Xk. It serves as a mathematical

1Bottenberg, op. cit., p. k.
38
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tool for the solution of prediction problems by expressing each of a set

of criterion observations in terms of a weighted sum of predictor scores
on the corresponding individuals. The prediction equation is of the
form:

Yt = woxo+ wlx1+- waxe Feee +wkxk
vhere X;, X2, X, are a set of k predictor variables, wo, wl, Vaseess Ve
are weights, Y' is the predicted criterion score, X, is a dummy variable
taking the value of 1 for each individual.

Having formulated the model, it is next nc;,cessary to clarify
certain points regarding the multiple linear regression model. First,
the word "multiple" implies that any number of predictor variables may
bf introduced into the equation. This in turn necessitates a require-
ment for the use of high-speed computing equipment coupled with an
efficient computing program. Next, the term linear in specifying the
model implies only that the prediction equation is linear in the
weights applied and not the form in which the predictor variables enter
the system. This makes it possible to code categorical information as
dichotomous variables, which may be used either alone or together with a
team of measured variasbles. The advantages of this is that the re-
searcher is free to introduce his hunches about categorical sources of
criterion variance into his model and if the hunch is correct, it will
be reflected in improved efficiency of the prediction equation. And
last, in order that the correlation of predicted success with actual
success is at a maximum and the errors in predictions are at a minimum,
it is necessary that the regression weights Wor Wps Voye.e iy be chosen
in such a way as to match as closely as possible the predicted cri-

terion scores Y' with the observed criterion scores Y. This matching
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was made on the basis of the sum of the squared differences between Y
and Y'. This sum reflects the magnitudes but not the directions of the
errors of prediction. A set of weights were chosen which minimizes the

sum of the squared errors of prediction, these are called "least squares

weights."

Iterative Regression Analysis

This method of successive approximations, iterations, modifies
in some details a procedure described by Kelley and Salisbury.l It is

based upon the following:

Let y, Xy Xyyeees Xy be the variables Y, xl, X2,...)S: expressed
e we ¥+
in standardized form, and let Wy Vo jeeey Wi be any set of weights which

k
mximizes the squared multiple correlation coefficient between y and
k.x.2 *% k3.3 *
(w:L X+ W Xydeeo W xk). Let S be the covariance between y and

* *¥ W *
() % +¥y X4...4w,  x) and let s* be the standard deviation of

e *% **
(] x+wy Xodeed W %) S
k-
Then, Ve T e—
k *12
(s7)

The Greenberger-Ward program involves an iterative procedure
which obtains a set of weights (w:) in the following manner: (1) On a
glven iteration a correction is determined for each of the k weights.
The value of the correction for each weight is determined to meximally
increase the squared multiple correlation coefficient where the weights
of Xy in the composite remain the same as those prior to entry into

that iteration except for the single weight whose correction is being

17, L. Kelley and F. s. Salisbury, "An Iteration Method for
Determining Multiple Correlation Constants, "Journal of American Sta-
tistical Association, 21 (1926), pp. 282-92.
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computed. The resulting squared miltiple correlation coefficient is

also computed. The program goes through the same procedure for each

of the k weights in turn, obtaining both the maximizing correction and
the resulting squared multiple correlation coefficient. (2) The k
squared miltiples are compared with each other and the largest one
selected. Finally, (3) the single correction to the weight which
produced this largest squared multiple is retained and the corrections
to all other weights computed on that iteration are cancelled. There-
fore, the result of a single iteration is to find a variable and a
correction to be applied to the weight for that variable which meximally
will increase the squared multiple correlation coefficient. It can and
frequently does happen that the weight for a variable is corrected on
each of several iterations. The entry weights for the first iteration
are all zero. As iterations continue, incréases in the size of the
squared multiple from one iteration to the next tend to decrease. When
it is apparent that additional iterations will not appreciably increase
the squared miltiple correlation coefficient, iterations are discontinued.
At this stage, the set of cbtained weights maximizes the squared multiple
correlation coefficient between y and a weighted sum of the Xj. The

e
weights 73 which bhave been obtained are then each miltiplied by
*

S

(%
to obtain the desired set of welghts (w:). An "iteration - stop cri-
terion” of 0.0001 was employed to terminate the computation when the
increase in the squared multiple correlation coefficient from one
iteratioﬁ to the next fell below this value.

Table 5 gives a summary of the set of iterations obtained as
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part of the printed output of the prediction problem. Each line re-

presents information for a single iteration. The numbers in the first
column indicate the IBM tape numers which identify the variables se-
lected from the T5-variable correlation matrix, used as input and shown
in Appendix A, whose weights were selected for correction on the
iterations. Numbers in the second colum are the corrections computed
on the corresponding weights. The third colummn shows the squared
multiple correlation coefficient between the criterion and linear com-
bination of standardized predictor variasbles using as weights iIn the
composite those computed up to and including the corresponding iteration.
The 4th and 5th column are the values of the covariance and variance of
the approximated variables respectively, and the last column shows the
iteration number.

This regression problem involved a subset of 30 perdictor
variables, shown in Table 6, from a 75-variasble matrix used as input.

TABLE 5
PRINTED IEM OUTFUT OF SUBSET (F PREDICTOR VARIABLES®

(n = 338)

Variable Weight Squared Covarjance Varience Iteration
number  Correction  multiple S (s¥)2 count
36 3557 .1265P 1265 «1265 1
56 2872 .2157P 2072 1991 2
3 2210 25340 2749 .2958 3
51 1620 2766° «3063 .3392 4
4 a443 2906° 3427 1043 5
40 1190 .3000° 3635 ko5 6
36 -A347 3074 3156 3240 1
3 -ou2a7 .3087 3026 «2966 8
4 -0117 .3088 «2996 «2908 9
39 0105 3585 «3515 3hh7 L7

aDigets rounded off from eight decimal places to four.
bgignificant at .0l level.
Cgignificant at .05 level.
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The stop criterion was 0.0001 which was reached in 47 iterations. The

last two rows of the table show that the f£inal 38 iterations increased
R® only from 0.3088 to 0.3585 and the R from 0.55 to 0.59; therefore,
it seems quite 1likely that the squared mltiple 0.3088 will not be in-
creased significantly by additional variables.

The question whether the inclusion of additional variables in
the multiple regression equation will significantly increase the accuracy

of prediction was answered by computation of the F ratio with the forumla.l
2 .2
(B5-85) [ (m-m,)

2
(1-87) / (Nem-1)
multiple based on o, independent variables

where

value based on m, variables selected from among the o,
variables

total number of variables

LU S

= number of varisbles included in the R‘2 miltiple

m - my (numerator)

e
n, =N -m -1 (denominator).

The computation revealed that variables represented by variable
numbexs 36, 56, 3, 51, 4, and 40 contributed significantly to the coeffic-
ient of determination or squared multiple.

The weights for variables 36, 3, and L were corrected on it-
erations 7, 8, and 9; other weights (not shown) were also corrected
before iteration 47 was reached.

The importance of the raw-s:ore weight is that they indicate
the amount by which individual scores must be multiplied to give the

best prediction of Y. Beta weights, on the other hand, give the relative

1Quinn McNemar, Psychological Statistics, (New York: John Wiley
& Sons, Ime., 1962), v. 28L.
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importance of the predictor variables in determining the predicted score

and indicate the value for which the correlation of predicted success
with actual success is a maximum and errors in prediction are a minimum.l
Table 6 shows the 25 test variables and 5 non-test varisbles
used in the regression analysis. The first column shows the tape number
which identifies the respective variable in the composite 75-variable

triangular matrix presented in Appendix A.

TABLE 6
LISTING OF PREDICTOR VARIABLES®

Tape Tape
No. Variable No. Variable
Differential Aptitude Tests Moran Repetitive Measurements
1. Space Relations 38. A, Aiming
2. Numerical Ability 39. FC, Flexibility of Closure
3. Abstract Reasoning 40. NF, Numerical Facility
k. ILanguage Usage k1. PS, Perceptual Speed
5. Mechanical Reasoning 42. sC, Speed of Closure
43. V, Visualization
Air Problems Test L4. SM, Social Memory

6. Air Traffic Problems
Biographical Variables

California Test of Mental Mat. 51. Age

26. Immediate Recall 53. Education

27. Delayed Recall 55. Sum of Communications Exper.
28. Sensing Right and left 56. Sum of Air Trf. Exper.

29. Meanipulation of Areas 58. Pilot Experience

30. Opposites

31. Similarities

32. Analogies

33. Inference

34. Number Series

35. Numerical Quantity, Coins
36. Numerical Quantity, Arith.
37. Verbal Concepts

BVariebles 3, b4, 36, 40, 51, and 56 contributed significantly to e

1
Henry E. Garrett, Statistics in Psychol and Education,
(New York: David McKay Co., Inc., 1958), pp.xrﬂl7-l9.
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Regression Equation

Since the purpose of the first stage of the analysis was to
determine the extent that a battery of 30 experimental variables is
able to predict success in training and the second stage to find other
factors which distinguished the over-achieving group from the under-
achieving group, & composite 75 variable in tape record correlation
matrix wvas obtained with 2850 triangular matrix entries. These coeffic-
ients of correlation are presented in Appendix A along with the means
and standard deviations for the respective variables. The determination
of how much each variable is contributing to the criterion was accomp-
lished through the Iterative Multiple Regression Method.

Table 7 gives the product moment correlations between the six
variables selected from the team of 30 variebles listed in Table 6 as
contributing significantly to the multiple correlation.

The t test was used to determine the significance of coeffic-
ients of correlation. In testing the null hypothesis for a coefficient
of correlation, the required t is estimated by the formula

N-2
1 -2

where r = obtained coefficient of correlation

N = nunber of pairs of observations

df-N-a.l

In this sample of 338 subjects, an r of 0.11 or greater is
significant at the five per cent level of significance and an r of 0.1k

or greater is significant at the one per cent level of significance.

1MhNemar, op._cit., p. 138.



CRITERION CORREIATIONS AND INTERCORREIATIONS BETWEEN VARIABLES

TABLE 7

AND THE MEAN AND STANDARD DEVIATION OF EACH VARIABLE®

(N - 338)
Tape Variable L 36 40 51 56 e Mean Std.
No. Dev.
3. DAT-Abstract Reasoning 20 37 13 -12 -08 31 35.37 5.94%
4. DAT-lLanguage II 30 o7 10 06 25 36.95 13.09
36. CTMM-Num. Q. Arith. 33 05 -05 36 8.71 2.h9
40, RPM-NF, Num. Facility 12 -16 17 37.30 9.39
51l. Age -15 -19 27.45 5.73
56. Sum of Air Traffic Exp. 28 11.93 k.76
49. Acad. & lLab. Grade Avg. 84.47 3.Th

aDecimale omitted on the coefficients of correlation.

o
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338 -2

t = 0.1% — s 2.06
1-(.11)
338 -2

t 2 0.14y/ —— =2.59
1 - (.14)°

All the measures in Table T correlated significantly with the
criterion but not with each other. Nine of the 15 intercorrelations
were significant from zero at the five per cent level and six at the one
rer cent level. Both the DAT-Abstract Reasoning Test and Sum of Air
Traffic Experience yielded high validity coefficients and the inter-
correlation was very low (-0.08). These two varisbles also significently
increased the squared multiple as shown in Table 5. The highest validity
coefficient (0.36) was obtained by the subtest CTMM-Numerical Quantity,
Arithmetic. It was also the first variable selected in the iterative
regression procedure.

The varisble Age appéa.rs to be a paradox to the rule that we
can expect an increase in the multiple correlation when the inter-
correlations among the predictor variables are low and high with the
criterion. Such a variable is a "suppressant."” An effective suppres-
sion test is one which measures only the non-valid variance which
appears in an otherwise valid test. It will show a high correlation
with the test for which it is a suppressor but a low correlation with
the criterion and enter the composite prediction witkh a negative weight.
While the variable Age does not meet all the requirements of a suppres-

sant, possessing & negative weight and a negative validity r, it may
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meet the requirements to some degrec by virtue of being in a regression

equation with a negative Beta.l
Table 8 gives the raw-score and Beta weights of each test selected

from the battery of 30 predictors.

TABLE 8

RAW-SCORE WEIGHTS, BETA WEIGHTS, AND COEFFICIENT OF MULTIFLE
CORREIATION OF THE OPTIMUM FREDICTORS DERIVED VIA ITERATIVE
MULTIPLE REGRESSION ANALYSIS

(N = 338)
Tape Variable Raw-Score Beta
No. Weight Weight
Tests
3. DAT-Abstract Reasoning 0.11 0.18
k. DAT-Language II 0.04 0.1k
36. CTMM-Num. Q. Arith. 0.34 0.23
40. RPM-NF, Mum. Facility 0.05 0.12
Background
51. Age -0.11 <0.17
56. Sum of Air Traffic Exp. 0.23 0.30
Constant .36

Multiple Correlation R = 0.56

Standard Error of Estimate S.E. est. = 3.11

The other measures, although giving validity coefficients as
high as 0.28 for the CTMM-Number Series Test; 0.27 for the CTMM-Numer-
ical Quantity, Coins; 0.26 for the DAT-Numerical Ability; and 0.25
for the Air Traffic Problems Test, Part I, do not add significantly to
the predictive power of the battery.

Using these weights in the prediction equation, or regression

1Du'Bo:ls, op. cit., p. 184,
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equation, the average or typical achievement score was computed for each

trainee. This predicted value is an unbiased estimate of achievement,
or the true score since at any aptitude level positive and negative dis-
crepancies between predicted and actual achievement are equally likely
and the average difference is zero, i.e., the residuals are uncorrelated
with tbe aptitude score. These predicted scores were¢ subtracted from
the actual scores and the discrepancy scores or residuals were obtained
for each individual. Students were then categorized into the extreme
groups on the basis of positive and negative extreme ends of the dis-
tribution of residuals. The over-achieving group was designated as
those whose discrepancy scores fell at or above the 73rd percentile and
the under-achieving group those whose discrepancy scores fell at or
below the 27th percentile.

In summary, the iterative multiple regression procedure was
;pplied to a selected team of 30 variables consisting of the 25 experi-
mental aptitude subtests and 5 non-test varisbles, presented in Table 6,
to specifically find answers to the first three questions of the pro-
blem posed in Chapter Three which are restated below:

1. What team of variables, experimental aptitude tests and
biographical information, are the best predictors of total academic
achievement as measured by the Combined Academic plus Laboratory
Grade Average?

2. Wbat are the weights which when used as multipliers of
sets of predictor scores provide the most efficlient prediction possible?

3. What is the correlation between the predicted score and
actual achievement?

First, the miltiple regression analysis revealed the efficacy

.
.
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of the 30 variables by identifying varisbles, 3 DAT-Abstract Reasoning,

i DAT-Language II, 36 CTMM-Numerical Quantity Arithmetic, 40 RPM-
Numerical Facility, 51 Age, and 56 Sum of Air Traffic Experience as

the optimal predictors for use in the regression equation to predict
the Combined Academic plus ILaboratory Grade Average of each trainee.
Second, the iterative method computation resulted in the calculation of
the raw-score and Beta weights shown in Table 8 as the best set of
regression weights, best in the sense that they reduce to a minimm the
errors in predicting the criterion score. And third, the multiple
correlation, i.e., the correlation between the predicted score and
actual achievement was calculated to be 0.56. This is the maximum
prediction that can be obtained from the additive combination of

scores of the six predictor variables identified as the best predictors.



CHAPTER V

OVER- AND UNDER-ACHIEVEMENT ANALYSIS

Introduction

The purpose of this analysis was to investigate the relation-
ship of the extreme groups with respect to certain measures of perso-
nality, biographical information, and behbavioral traits exhibited on the
Job both within one year after completing training and three years later.
The over- and under-achievement groups composed of 91 cases each and re-
presenting 27 per cent of the extreme ends of the distribution respec-
tively, were selected by means of the regression equation as explained
in Chapter Four. A T5-varisble triangular matrix consisting of 2850
entries and containing all the necessary correlation coefficients was
obtained through the use of an IBM 7040 computer and is shown in
Appendix A. For the coefficients of correlation, t ratios and chi-
square values were computed to test for significant differences from

zero, l.e., an cbtained correlation against the null hypothesis.

Personality Characteristics of the Deviant Groups

A subsidisry question of the stated problem was: How do the
extreme groups compare with respect to certain measures ¢f personality?
For the two contrasting groups of over-achievement and under-achievement,
point biserial coefficients of correlation were computed on each of the

California Personality Inventory Scales. Table 9 reports the statistical
51
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results of the study on the extreme groups.

Inspection of this table reveals that twelve of the eighteen
scales are statistically significant. Specifically, four scales were
significant at the 0.05 level of confidence, eight at the 0.01 level
vhen the personality characteristics were compared. The over-achieve-
ment group was found to be positively related to the scales labeled
Ac-Achievement via Conformance, Ai-Achievement via Independence, Cs-
Capacity for Status, Do-Dominance, Gi-Good Impression, Ie-Intellectual
Efficiency, Py-Psychological Mindedness, Re-Responsibility, Sc-Self
Control, So-Socialization, To-Tolerance, and Wb-Sense of Well Being.

No significant differences were found for the scales, Cm-Com-
munality, Fe-Femininity, Fx-Flexibility, Sa-Self Acceptance, Sp-Social
Presence, and Sy-Sociability. It is noteworthy that none of the
personality characteristics were statistically significant in favor
of the under-achievement group.

Utilizing Gough's (Chapter Three) descriptive statements,
characteristics of individuals in the over-achievement group may be
described as those who tend to conform; to be independent; to be
efficient and alert; to place high value on cognitive matters; to be
observant; to be conscientious, responsible, and dependable, and to be
free from impulsivity and self-centeredness. Additionally such a per;
son may be described as permissive, accepting, non-judgmental of
social beliefs, minimizing worries and complaints, and relatively
free from self doubt and disillusionment.

The range of the point biserial r's extended from -0.10 for

the two scales Sp-Social Presence and Fx-Flexibility to 0.33 for Ie-
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Intellectual Efficiency. The lowest or negligable coefficients occurred

in three cases for the relationships of scales, Cm-Communality, Fe-Femi-

ninity, and Sa-Self Acceptance.

TABLE 9

POINT BISERIAL COEFFICIENTS OF CORREIATION, MEANS AND STANDARD
DEVIATIONS OF CALIFORNIA PSYCHOLOGICAL INVENTORY
FOR OVER- AND UNDER-ACHIEVING GROUPS®

(N =178)

Tape Over-Achievement Under-Achievement
No. Scale Mean Std. Dev. Mean Std. Dev. rpb P'b

_(n = 89) (p = 89)
8. Ac 29.72 3.92 27.45 k.72 25 0.01
9. A4 18.97 .1k 17.13 3.25 2k  0.01
10. Cm 26.06 2.00 26.01 1.88 o1
11. Cs 20.12 3.42 18.97 3.59 16 - 0.05
12. Do 29.84 5.11 27.83 5.59 18 0.05
13. Fe 15.97 2.86 15.70 2.86 05
1h. Fx 8.17 k.22 8.92 3.50 -10
15. Gi 20.93 7.00 18.33 7.10 18 0.05
16. Ie 39.98 k.50 36.78 k.80 33 0.01
17. Py 12.09 2.61 11.22 2.73 16 0.05
18. Re 32.07 k.45 29.h4 5.19 26 0.01
19. Sa 21.43 3.50 21.66 3.56 -03
20. Sc 32.30 7.00 28.84 7.53 23 0.01
21. So 37.8% 5.20 35.89 k.63 19 0.0L
22, Sp 35.63 5.40 36.62 k.01 -10
23. Sy 26.20 k.43 25.29 k.85 10
2. To 23.19 3.88 21.06 4.93 23 0.01
25. Wb 39.87 2.85 37.75 4.22 28 0.0.

8Dpecimals omitted on coefficients of correlation.
bsignificance of point biserial r indicated under P at levels designated.

The results of this analysis have shown that the personality
variables which seem most important for the over-achievement group are
mostly those which are directly relevant to the task of academic learn-
ing, representing as they do the needs to understand and apply air
traffic rules and regulations and to remain at the task until the job

is done. Not inconsistent with this personality sketch of the air
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traffic controller, the significantly higher CPI scores of the over-

achievement group in Ie and Wb adds to the comstruct of the air
traffic controller the traits of Intellectual Efficiency and Sense of

Well Being.

Biographical Characteristics of the Extreme Groups

Another subsidiary question was: Do the divergent groups differ
with respect to age, educational level, or previous experience? To
ansvwer this and other related questions, a point biserial correlation
was computed for each of the biographical variables as a continuous
measure and the subgroups as a dichotomy in order to reveal the charac-
teristics which discriminate between the high- and the low-groups.t
Table 10 gives the characteristics, means and standard deviations of
the extreme groups, and the point biserial r.

Reference to the table reveals five of the ten correlations
to be significantly different from zero at the 0.001 per cent level or
beyond. The over-achievement group was found to be positively related
to the biographical characteristics of Objective Personality Rating,
Subjective Personality Rating, Combined Academic plus Laboratory Grade
Average, Academic Grade Average, and laboratory Grade Average. No
significant differences were found for the variebles Age, Educational
level, Sum of Air Traffic Experience, Sum of Commnications Experience,
and Pilot Experience.

The Combined Academic plus Laboratory Grade Average correlated
highest with an r of 0.84, the next being Laboratory Grade Average with

& point biserial r of 0.75, and Academic Grade Average with an r of 0.T72.

lRobert L. Thorndike , Personnel Selection, (New York: John Wiley
& Sons, Inc., 1949), p. 239.




TABLE 10

POINT BISERIAL COEFFICIENTS OF CORRELATION, MEANS AND STANDARD DEVIATIONS
OF BIOGRAPHICAL CBARACTERISTICS FOR OVER- AND UNDER-ACHIEVING GROUPS®

(N = 182)

Tape Over-Achievement Under-Achievement
No. Variable Mean Std. Dev. Mean Std. Dev. Tob P

(nZ91) (nZ91)
47. Objective Personality Rating 5.95 1.81 4.08 1.70 b7 0.01
48, Subjective Personality Rating 5.86 1.86 k.00 1.66 47 0.01
49, Combined Acad.+ Lab. Gd. Avg. 88.36 2.57 80.62 2.45 84 0.01
51. Age 27.84 5,85 27.71 6.11 01
53. Educational Level 2.82 1.38 2.68 1.55 05
55. Sum of Communications Exper. 4.15 2.80 4.82 3.52 -10
56. Sum of Air Traffic Exper. 12.01 4.90 12.13 4.99 =01
58. Pilot Experience 2.55 2.76 2.04 2.32 10
T2. Academic Grade Average 89.91 3.48 &.6 3.60 T2 0.01
73. Laboratory Grade Average 86.85 3.42 78.62 3.78 75 0.01

(44

8Decimals omitted on coefficientsof correlation.
bsignificance of point biserial r indicated under P at levels designated.



56
These high correlations are to be ex?ected and may be ascribed to the

fact that these measures were the composite of the criterion for the
prediction equation and only the pass cases are represented. The other
two significant characteristics, the Object Personality Rating and Sub-
Jective Personality Rating, were both derived from each student's
final "Evaluation of Performence" record as explained in Chapter Three.
The correlations, while significant, perhaps reveal that sub,jectivg
Judgments all too often lack the validity necessary for effective
evaluation. Surprisingly variables Age and Educational lIevel had no
effect on distinguishing the groups. The reasons for this are not
clear. Perhaps the Enroute Air Traffic Training Course is of a
nature that does not depend heavily on this type of experience.

The Sum of Communications Experience and Pilot Experience also
did not discriminate between the subgroups, having an r of -0.10 and 0.10
respectively whereas an r of 0.15 is significant at the 0.05 level.
This indicates that this type of experience is helpful but not to a high
degree.

From the results of the biographical information obtained,
" significant differences found in this study revealed that the over-
achievement group obtained higher grades and ratings than the under-
achievement group, which was to be expected. Most importantly the
study revealed that age, educational level, and experience such as
pilot experience, previous commnications expei;ience , and air traffic

‘experlence did not distinguish the contrasting groups from each other.

Factors and Traits of the Extreme Groups

This last part of the study is concerned with the question:

How do the extreme groups compare with respect to certain types of
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bebavior on the job, i.e., what factors and traits distinguish the over-

and under-achieving Air Traffic Controllers on a longitudinal basis of
one year and three years after completion of training? This analysis
was conducted similarly as the previous studies on the extreme groups
with the exception that the phi coefficient was computed on the vari-
ables that expressed a dichotomy. As with the point biserial coeffic-
ients, phl coefficients were calculated to determine the items that
vere discriminating between the upper and lower groups. Table 11
summarizes the significant relationships between discrepant groups
and the eight factors described in Table L which emerged from four
separate job performance ratings rendered by the supervisors on each
of the 338 air traffic controllers one year and again three years
after training. Teble 11 also summarizes the two average supervisory
rating scores and the retention status: lLeft FAA-With FAA. All these
factors are listed and described in Chapter Three.

Whereas the "t" test was used to test for the significance
of the point biserial r, the chi-square t"esti is used to test for
significance of the obtained phi coefficient (I) against the null hypo-
thesis.l Chi-square )@ is related to 4) by the following equation:

€ = NP
where d4f = 1.

Table 11 shows thateight significant differences were found °
among the thirteen that were tested. Seven of these differences were
positively related to over-achievement and one to under-achievement.
Specifically variables: Halo, Interpersonal Orientation, Job Orien-

tation, Job Potential, Job Performance, Emotional Stability, and

IGarrett, op. cit., p. 391.



TABLE 11

POINT BISERIAL COEFFICIENTS, PHI COEFFICIENTS, MEANS AND STANDARD
DEVIATIONS OF FACTORS FOR OVER- AND UNDER-ACHIEVING GROUPS®

Tape Over-Achievement Under-Achievement

No. Factor n  Mean Sta. Dev. n  Mean  Std. Dev. Ty 9 P
52. Avg. Supervy. Rtg-3rd yr. 45 2.87 0.5k4 35 2.78 0.49 08

57. Potentially BHaz.=-3rd yr. 45 1.84 0.36 35 1.74 0.4 13

59. Left FAA-With FAA 91 1.T1 0.45 91 1.64 0.48 08

62. Halo 66 103.03 21.67 68 90.8 25.68 25 0.01
63. Inter. Pers. Orientation 79 26.20 4.65 80 24,07 5.30 21 0.01
64, Job Orientation 79 16.53 2.98 80 14.16 3.66 33 0.01
65. Job Potential 66 10.12 2.83 67 8.90 3.15 20 0.01
66. Job Performance 77 T.49 3.00 79 6.18 k.19 18 0.05
67. Emotional Stability 79 14.77 3.26 80 13.27 4.00 20 0.01
68. Marginal Work-3rd yr. 45 1.15 0.36 35 1.17 0.38 -2

70. Potentially Haz.~lst yr. 76  1.75 0.43 73 1.86 0.3k -1l

71. Marginal Work-lst yr. 76 1.17 0.37 73 1.32 0.46 -17 0.05
Th. Avg. Supervy. Rtg-lst yr. 76 2.63 0.49 73 2.39 0.58 21 0.01

8%

8Decimals omitted on coefficients of correlation.
bS:!.gnia‘.’:i.ca.nce. of point biserial r and phi coefficient indicated under P at levels designated.
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Average Supervisory Rating obtained the first year after training were

statistically significant and positively related to over-achievement.
Variable "Marginal Work" obtained in the first year after training

was statistically significant and positively related to under-achieve-

ment.

The factor Job Orientation with a point biserial r of 0.33 is
significantly different from zero at the 0.001 level. Job Orientation
vhich reletes to steady attention to work and ability to organize work
appears to be an underlying factor which relates job success with

scholastic success.



CBAPTER VI
SUMMARY AND CONCLUSIONS

The major findings of this study are summarized in this chapter.
To solve the problem stated in Chapter One, data were compiled for 338
FAA Air Traffic Control applicants who were recruited by the Civil Ser-
vice Commission for the job of Enroute Air'Traffic Control Specialist
and entered the FAA Academy as trainees in the eight-week Enroute Air
Traffic Control Course. After successful completion of training, the
students were assigned to jobs at Enroute Air Traffic Control Centers
throughout the United States.

The experimental subtests were administered and biographical
iﬁfdfmation obtained after placement was already decided upon by pre-
vious non-test methods in order to eliminate any effect of the tests
on job placement. A group of 43 experimental subtests were chosen
from five batteries of tests (5 from DAT, 1 from Air Traffic Problems,
12 from CTMM, 18 fromACPI, and 7 from RPM) in terms of extent to
which they were considered to measure attributes that were Jjudged to
be important to Job success and previous research. One year and
again three years after completion of training, supervisory ratings
of these former students were obtained of their job performance. Thus,
the aptitude test data and psychological inventory, along with demo-

graphic, experience, and job performance information provided the

60
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basis for the conduct of a regression analysis and a statistical analysis

of the over- and under-achievement groups.

The iterative procedure for selecting a bhattery of optimel pre-
dictors of a single criterion, combined academic plus laboratory grade
average (A+L), was applied to the data. The resulting intercorrelation
matrix is provided in Appendix A. A multiple regression equation was
derived from a composite of 25 test variables and five non-test variables,
which resulted in the selection of six predictor variables. Predicted
scores were calculated for each of the 338 air traffic control students
in the sample. The coefficient of multiple correlation between the pre-
dicted and the actual scores was 0.56. The predictions were based upon
the tests: DAT-Abstract Reasoning and Language II, CTMM-Numerical Quan-
tity Arithmetic, RPM-Numerical Facility, and the non-test variables,

Age and Qm of Air Traffic Experience Part I. The A+4L's were the
actual grade averages achieved by these students in the Enroute Air
Traffic Control G ,urse before entry on a job within the Agency. Also
computed for each student was a difference score, obtained A+ L minus
predicted A+ L.

Product-moment correlations were computed between each of the
67 variables (44 test and 23 non-test) and predicted A+ L, obtained
A+L, residuals between obtained and predicted A4 L, high negative
(27 per cent) residuals, high positive (27 per cent) residuals, high
positive (2) and high negative (1) residual scores. The above compu-
tations were made in order to assign individuals to the contrasting
achievement groups on the basis of the difference between actual achieve-
ment and predicted achievement so that the discrepancy score by which

these groups are defined will be unrelated to achievement or to aptitude.
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This design made it possible to deal only with the residual scores in

finding other factors which effect achievement and job success. This
was accomplished through the use of the product-moment correlations and
their special cases of point biserial r and the phi coefficient to find
the relationships of additional variables to the extent that they dis-
criminate between the over- and under-achievement groups.

The bypotheses tested were:

1. There are no apparent differences between personality
characteristics of air traffic controllers on the basis of statisti-
cally defined over- and under-achieving groups.

2. ';here are no significant differences between the extreme
groups on demographic and experience information.

3. There are no apparent differences between the two groups
on the basis of traits and Job performance evaluations.

The hypothesis of no differences for personality characteristics
was accepted for variables Cm-Communality, Fe-Femininity, Fx-Flexibility,
Sa-Self Acceptance, Sp-Social Presence, and Sy-Sociability. There were
significant differences between the extreme groups in favor of over-
achievement on twelve variables: Ac-Achievement via Conformance, Ai-
Achievement via Independence, Cg-Capacity for Status, Do-Dominance,
Gi-Good Impression, Ie-~-Intellectual Efficiency, Py-Psychological Mind-
edness, Re-Responsibility, Sc-Self Control, So-Socialization, To-
Tolerance, and Wb-Sense of Well Being.

The mejor findings of this analysis are:

1. Differences in personality characteristics do exist be-

tween the extreme groups.
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2. The over-achievement group seems to be more efficient,

observant, and responsible, than the under-achievement group.

3. The personality characteristics which distinguished the
over-achievement group such as conformance, dependability, alertness,
relative freedom from self doubt, impulsivity, and self-centeredmess
were also the characteristics which seem most important in the job
success of an air traffic controller.

4. Because of the exceptionally high correlation (0.33) of
the variable Intellectual Efficiency, it could be useful in a pre-
diction equation for selection purposes.

5. None of the personality characteristics were statisti-
cally significant in favor of the under-achievement group.

Comparison of the bilographical information of the two sub-
groups revealed that flve of the ten correlations in this analysis
were found to be statistically significant. On the other hand, the
remaining five variables were found to be nonsignificant. More
specifically, varisbles Objective Personality Rating, Subjective
Personality Rating, Combined Academic plus Laboratory Grade Average,
Academic Grade Average, and Laboratory Grade Average were found to
be significant at the 0.01 level of confidence in favor of the over-
achievement group and the variables Age, Education lLevel, Sum of
Communications Experience, Sum of Air Traffic Experience, and Pilot
Experience were found to be non-significant.

In general, this composite of variables appear to be divided
into two parts; the experience and demographic variasbles which are
not significant and the variables derived through ratings which are

highly significant. On the basis of this study, it is too early to
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discount the effectiveness of experience and demographic variables as

evidenced by the fact that two variables, Sum of Commnications Exper-
ience and Pilot Experience, each correlated with a point biserial r of
0.10 whereas r of 0.15 is significant at the 0.05 level. Another
interesting finding is that the variable Age did not reveal any correla-
tion with the extreme groups, but in the regression anslysis it was
selected as one of the six best predictors of academic success and in-
creased the multiple r significantly. This may be further evidence
that the variable Age acts s a suppressor in a regression equation.

The results of this analysis have indicated that the over-
achievement group scored significantly higher in all five of the job
performance ratings and that the experience and demographic variables
did not distinguish between the subgroups.

Consideration of the point biserial r and the phi coefficient
in respect to discrimination of the contrasting groups on the factors
representing the job rating scales and job judgments of performance
made one year and three years after training revealed that eight of the
thirteen factors discriminated between the extreme groups significantly;
therefore, the null hypothesis is rejected on these variables. The
factors which were statistically significant and positively related to
over-achievement are: Halo, Interpersonal Orientation, Job Orien-
tation, Job Potential, Job Performance, Emotional Stebility, and the
Average Supervisory Rating obtained from the supervisor after the
first year of employment.

The findings revealed that the over-achievement group obtained
higher grades in school and possessed the following characteristics

associated with academic and job success: persistence, dependability,
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alertness, observant behavior, the ability to organize work and to work

under pressure, and conform to rules and regulations. Only one variable
"Marginal Work" distinguished the under-achievement group.

In view of the findings obtained from this study, it is recom-
mended that:

1. In the selection procedure for Air Traffic Controllers, six
variables (DAT-Abstract Reasoning, DAT-Language II, CTMM-Numerical Quantity
Arithmetic, RPM-NMumerical Facility, Age, and Air Traffic Experience) which
were identified as the best predictors of academic success, should be
considered.

2. The CPI personality variables (Ac-Achievement via Confor=
mance, Ai-Achievement via Independence, Cs-Capacity for Status, Do-Domi-
nance, Gi-Good Impression, Ie-Intellectual Efficiency, Py-Psychological
Mindedness, Re-Responsibility, Sc-Self Control, So-Socialization, To-
Tolerance, and Wb-Sense of Well Being) which significantly distinguished
the extreme groups should be used in the selection procedure, also.

3. The factors obtained from the job performance ratings (Inter-
personal Orientation, Joo Orientation, Job Potential, Job Performence, and
Emotional Stability) should be used directly in employee selection or in-
corporated into other representative test items for selection criteria.

The study of characteristics relating to the extreme groups is
another step in understanding the problem of developing selection pro-
cedures through the use of the technique of multivariate prediction.
Managers, administrators, personnel officers, and counselors should
continue to improve procedures for selection that will permit them to
understand and thereby be able to select at the optimum level of
confidence.
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COMPOSITE T75-VARIABLE TRIANGUIAR MATRIX®

Index to Computer Tape Numbers of Enroute Classes 9230 thru 7281

10.
11-.
12.
13.
k.
15.
16.
17.
18.
19.
20.
21.
22.
23.
2y,
25.
26.
27.
28.
29.
30.
31.
32,
33.
3k.
35.
36.
37.

Varlable

DAT Space Relations
DAT Num. Ability

DAT Abstr. Reasoning
DAT Language II

DAT Mech. Reasoning
Air Traffic Problem-I
Air Traffic Problem-II
CPI Ac-Achv. via Conf.
API Ai-Achv. via Indep.
CPI Cm-Communality

CPI Cs-Cap. for Status
CPI Do-Dominance

CPI Fe-Femininity

CPI Fx-Flexibility

CPI Gi-Good Impression
CPI Ie-Intellectual Eff.
CPI Py-Psy. Mindedness
CPI Re-Responsibility
CPI Sa-Self Acceptance
CPI Sc-Self Control
CPI So-Socialization
CPI Sp-Social Presence
CPI Sy-Sociability

CPI To-Tolerance

CPI Wb-Sense of W.B.
CT™M Immediste Recall
CTMM Delayed Recall
CTMM Sensing R. & L.
CT™M Manip. of Areas
CIMM Opposites

CTMM Similarities

CTMM Analogies

CTMM Inference

CT™MM Nunber Series
CTMM Rumerical Q. Coins
CIMM Numerical Q. Arith.
CIMM Verbal Concepts

Tape
No.
38.
39.
ho.
B,
-

43.

iy,

us.

46.

k7.

48.

)9,

50.
51.
gg.
53D
59.b
&0

61:
6.
63.
6.
65.
26.
R
69.
70.P
TL.P
T2.

T3.

Th.

5.

Variable

RPM A-Aiming
RPM Fc-Flex. of Closure

RPM NF-Rum. Facility

RPM PS-Perceptual Speed

RPM SC-Speed of Closure

RPM V-Visualization

RPM SM-Social Memory
Under-Achievement Group
Over-achievement Group

Obj. Pers. Rating

Subj. Pers. Rating

Acad.+ Lab. Grade Aversge
Predicted A+1L

Age

Average Supervy. Rtg.-3rd Yr.
Education

Hi Pos. (2) & Hi Neg. (1)
Sum of Comm. Experience

Sum of Air Traffic Exp.
Potentially Hazardous - 3rd Yr.
Pilot rience

Left FAA(1)-With FAA(2)
Middle Group 46%

Blank

Halo

Interpersonal Orientation
Job Orientation

Job Potential

Job Performance

Emotional Stability

Marginal Work - 3rd Yr.
Residual Score

Potentially Hazardous - 1lst Yr.
Marginal Work - 1st Yr.
Academic Grade Aversage

Lab. Grade Average

Average Sup. Rating - 1st ¥r.
Blank

8The raw scores from which these varisbles were derived on students of
ATC Enroute Classes 9230 thru 7281 are on file at the Civil Aeromedical
Regearch Institute, Federsl Aviation Agency, Oklahoma City, Oklahoma.
bDichotomy
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VAR2

DD WN -

333
338
333
338
328
338
338
334
334
334
334
334
334
324
334
334
334
334
334
334
334
334
334
334
334
338
338
338
338
338
338
333
333
338
338
338
338
338
338
338
338
338
338
33e

91

338
338
338
338

. MEAN1

64.1509
64.1509
6441509

64.1509

6441509
6441509
64.1509
64.0689
6440689
64.0689
64.0689
6440689
64.0689
6%.0689
640689
6440689
640689
64.0689
64,0689
64.0689
64.0689
64.0689
64.0689
64.0689
64.0689
6441509
6441509
641509
6441509
64.1599
641509
641509
6441509
64.15109
64.1509
64.1509
641509
64.1509
6441509
64.1509
64.1509
64.1509
64.1509
64.1509
62.4615
63.7912
641509
64.1509
6441509
641509

75

64.150Y
23.4371
35.3632
36.9467
44.8728
14.4556
11.4142
28.4551
17.7534
26.1617
19.5C6C
28.8503
15.8982

8.1317
19.4671
38.5210

11.4731

30.7126
21.3713
30.4551
36.7665
35.8413
25.7335
21.9790
38.8293
30.6154
17.3136
17.1420
8.2485
7.6095
10.2367
6.9852
11.9970
6.2515
8.5444
8.7101
21.6006
106.8314
9.8728
37.3047

85.4497

19.8077
34.7604
30.6272
1.0000
1.0000
4.9704
4.9€645
84.4704
B84.4738

-MEANZ

17.4284 17.4284
17.4284  Te1032
17.4284 5.9351
17.4284 __ 13.0897 .
17.4284 11.6199
17.4284 57311
17.4284 6.0305
174597 4.3557
17.4597 3.7944
17.4597 _ _1.8009
17.4597 3.5644
17.4597 5.4714
17.4597 2.8770
17.4597 3.6877
17.4597 6.7276
17.4597  4.9456
17.4597 2.5058
17.4597 4.8289
17.4597 3.5512
17.4597 T7.4791
17.4597 4.9488
17.4597 541302
17.4597 4.5954
17.4597 4.6355
17.4597 3.8502
17.4284 2.2188
17.4284 2.1571
17.4284 2.0563
17.4284 2.3503
17.4284 2.0672
17.4284% 2.2155
17.4284 1.9052
17.4284 1.7088
17.4284 2.3694
17.4284 2.5823 "
17.4284 2.4935
17.4284 7.1458
17.4284 19.5052
17.4284 4,3925
17.4284 9.3868
17.4284 14.9480
17.4284 6.1789
17.4284 7.3721
17.4284 7.1644
17.2724  .0000
16.2937 0000
17.%4284 " 1.8682
17.4284 1.9057
17.4284% 3.7394
17.4284 2.0799

__SIGMAl_____SIGMA2 CORRELATJION

1.0006000
+325364
«562358

. _«201737
«470025
«118355
«213765

-«021041
«079C77

...T=011685

.081033
«031042
-.060657
+0563517
.025955
. 163797
< 042300
.108153
-.036532
«012439
-.021332
_.<036122
<064263
«065972
.085866
«130034
<142126
.216686
443567
<144191
285104
«267009
.270619
.268820
262709
«307292
.072275
«162475
<425719
-.056488
045211
<026974
«320562
<156715
-00C0NN
.000000
.022002
-« 075787
« 244646
«392254



VAR1
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VARZ

N . _MEAN
338 64.1509
152  64.3289
338 6441509
182 _63.1264
338 T64.1509
338 64.1509
152  64.3289
333 6441509
338 64.1509
156  65.3462
226 6403584
248  64.9637
292  64.6438
292 64.6438
248  64.8831

289 _64.5882
292 T 64.6438
152  64.3289
338 64.1509
279  64.5735
279  64.5735
338 64.1509
338 6441509
275 64.5735
338 64.1509
338 23.4371
338 23.4371
338 23,4371
338 23.4371
338 23.4371
338 23.4371
334  23.6228
334  23.6228
334  23.6228
334  23.6228
334  23.6228
334  23.6228
334  23.6228
334  23.6228
334  23.6228
334 2306228
334  23.6228
334  23.6228
334  23.6228
334 23.6228
334  23.6228

33477 2306228
334  23.6228
334  23.6228
338 23.4371

76

MEANZ

274497
2.7402
2.8166
1.5000
4.5325

11.9260
1.7697
2.1953
1l.6598
1.00C0
1.9204

96.6569

25.2654

15.1318
9.3575%
6.91¢€4

14.0291

1.2039
—«0C34
1.7957
1.2007
86,2604
82.7278
2.4722
1787.1487
23.4371
35.3632
36.9467
44.8728
14.4556
11.4142
28.4551
17.7934
261617
19.5060
28.8503
15.8982
8.1317
19.4671
38.5210
11.4731
30.7126
21.3713
30.4551
36.7665
35.8413
25.17335
21.9790
38.8293
30.6154

SIGMAL

17.4284
16.3030
17.4284
16.8033
17.4284
17.4284
16.3030
17.4284
17.4284
18.0571

17.7300

16.8201
16.80195
16.68015
16.8532
16.8153
16.8015
16.3030
17.4284%
16.9490
16.9490
17.4284

17.4284

16.9490
17.4284
7.7032
7.7C032
7.7032
T.7C32
1.7032
7.7032
T.5447
1.5447
T5447
T.5447
T.5447
15447
T«54417

Te5447

T1.5447

T 15447

T«5447
7.5447
T.5447
7.5447
T1.5447

“1.5447

71.5447
T.5447

7.7032

_.S1GMA2  CORRELATION
547285 -«152167
5457 —.041804
1.5294 «018575
<5000 .039566
3.1680 -.066776
4.7646  -.004283
«4210 -.058937
2.4161  -.100399
«41738 —.053260

£ -0000_ .000000
«2707 «052957
22.3135  .092674
4.8223 «031864
3.3017 .063524
2.7823 « 066001
3.5898 .056981
3.5645 -.007446
<4029 .090941
3.1089 «031835
<4032 -.014325
4.4824 +240361
4.6508 «151984
.5133 .050437
214.4291 «702913
7.7032 1.000000
5.9351 «402924
13,0897  .327893
11.6199 «302757
5.7311 .212734
6.0305 «229694
4.3557 <118492
3.7944 +167124
1.8009 « 045475
T 3.564% 201207
5.4714 «134626
2.8770 @ -.115255
3.6877 - 043485
67276 "«009031
TTZ2.5058 ‘< I35538
4.8289 «186159
3.5512 135164
7.4791 —~+001003
4.9488 « 024745
5.1302 «093269
Y1 LT S § £ 1Y £
4.6355 «090541
3.8502 -098250
2.2188 185272



VARLl _VAR2 _ N MEANY
2 27 338 23.4371
2 28 338 23.4371
2 29 338 23,4371
2 .30 _ 338 _ _ 23,4371 _
2 “31° 338 23,4371
2 32 338 23.4371
2 33 338 23,4371
2 34 338 123.4371
2 35 338 23.4371
2 _36___338 23.4371
27 737 338 23.4371
2 38 338 23.4371
2 39 338 23.4371
2 40 33¢ 23.4371
2 41 338 23.4371
2 ___42__338 __ 23.4371 _
2 43 338 23.4371
2 44 338 23.4371
2 45 91 22,5907
2 46 91 23.3544
2 47 338 23,4371
2 48 338 23.4371
2 49 338 23,4371
2 50 338 23.4371
2 51 338 23.4371
2 52 152 22.9934%
2 53 338 23.4371
2. 54 182  22.9725
2 55 338 23.43171
2 56 33¢ 23.4371
2 57 152 22.9934
2 58 338 = 23.4371
2 59 338 23.4371
2 60 156 23.9792
2 61 226 23.6029
2 62 248 23.4556
2 63 292 23.4863
2 64 292 23.43863
2 65 248 23.5565
2 66 289 23,4602
2T 61 292 23,4863
2 68 152  22.9934
2 69 338 23.4371
2 16 279  23.6075
2 71 279 23.6075
2 72 338 23.4371
2 73 338 23.4371
2 74 279  23.6075
2 75 338 23.4371
3 3 338 35.3632

77

MEAN2 SIGMAL SIGMA2 CORRELATION
17.3136 7.7C32 2.1571 «136726
17.1420 7.7032 2.0563 . . 047819

8.2485 7.7032 2.3503 .181228
_. 16095 __ 7.7032 _2.0672 061673
10.2367 7.7C32 22155 «155938
6.9852  7.7C32 1.9052 223445
11.9970 7.7032 1.7088 «361000
6.2515 7.7032 2.3694 «365251
8.5444 7.7032 2.5823 «403040

. BeT101 ___7.7032 24935 _ 6117736
21.6006 7.7032 7.1458 «267315
106.8314 7.7032 19.5052  «146290
9.8728 7.7032 4.3925 237592
37.3047 7.7032 9.3868 310870
85.4497 7.7032 14,9480 «045627
19.8077 ___ 7.7032 621789 184962
34,7604 T7.7032 7.3721 «204414
30.6272 7.7032 7.1644 _ .105586
1.0000 8.5377 0000 «000000
1.0000 7.3866 0000 _ «000000
4.9704 7.7032 1.8682 035385
4.9645  7.7032 _  1.9057 __ __.004886

' 84.4704 7.7032 3.7394 T .256878
84.4738 7.7032  2.0799 _+455971
27.4497 7.7032 5.7285 110998
27402 7.6960 o5457 = —.113349
2.816¢ 7.7032 1.5294 «292456
1.5000 _ 7.9521 5000 047781
4,5325 7.7032 3.1680 -«097981
11,9260  T7.7032  4.,7646 -.086680
1.7697 T.£960 <4210 -+142097
2.1953  7.7032  2.4161 061502
1.6598 7.7032 «4738 -«034233
1.0000 7.3148 __ «0000 ~__«000000
1.9204 8.0194 <2107 «104142
96.6569  7.8042  22.3135 «055183
25.2654 7.7690 4,8223 -050847
15.1318 7.7690  3.3017 «082373
9.3575 7.7164 2.7823 ' «018835
6.9164 7.8019 3.5898 -003870
14,0291 7 72769077 73,5645 - 013046
1.2039 7.6960 4029 .191377
-.0034 7.7032 3.1089 003920
1.7957 7.7663 _ #4032 = -.064238
1.2007 7.7663 4005 < 046640
_B6.2604  71.7032 4.4824 317162
82.7278  7.17032 " 4.6508 «104567
. 24722 7.7663 <5133 ~ +031390
1787.1487 7.7032  314.4291 «669305
35.3632 509351 59351 _1.000000



VARL _VAR2 N MEANL
3 4 338 35,3632
3 .5 338 35.3632
3 6 33§ 35.3632
3 a1 338 35.3632
3 8 334 35,3975
3 9 334 35,3975
3 10 334 35,3975
3 11 334 35.3975
k) 12 334 35.3975
3 13 334 35.3975
3 14 334 35.3975
3 15 334 35.3975
3 16 334 35.3975
3 17 334 35.3975
3 18 334 35,3975
3 19 334 35.3975
3 2C 334 35.3975
3 21 334 35,3975
3 22 334 35.3975
3 23 334 35.3975
3 24 334 35,3975
3 25 334 35.3975
3 26 338 35.3632
3 27 33 35,3632
3 28 338 35,3632
3 29 338 35.3632
3 3¢ 338 3543632
3 31 338 35.3632
3 32 338 35,3632
3 33 338 35.3632
3 34 338 35.3632
3 35 338 35.3632
3 36 338 35,3632
3 37 338  35.3632
3 38 338 35.3632
3 39 338 35.3632
3 40 338 35,3632
3 41 338 35,3632
3 42 338 = 35,3632
3 43 338 35.3632
377744 0 33877735,3632
3 45 91 34,9258
3 46 91 35.2857
3 47 338 35.3632
3 48 338 35,3632
3 49 338 35.3632
3780 338 T 35%.36372
3 51 338 3543632
3 752 77152 35.8503
3 53 338 3543632

78

_MEAN2 __ SICMAL SIGMA2 CORRELATYION
36,9467 5.9351 13.0897 «199715
44,8728  5.9351  11.6199 ___ .304816
14.4556 59351 5.7311 «233763
__11.4142 55351 600305 « 304640
T 28,4551 5.9587 4.,3557 «041106
17.7934 5.9587  3.7944 _  .113377
26.1617 5.9587 1.8009 «015635
19.5060 5.9587 = 3.5644__ _+129665
28.8503 %.9587 5.4714 «080023
15.8982 _ 5.9587 2.8770 -.041695
8.1317 5.9587 3.6877 .041150
19.4671 5.5587  6.7276 _ _-.031088
38,5210 5.9587 4.9456 T 187456
11.4731 546587 2.5058 «056536
30.7126 55587 4.8289 «104849
21.3713 5.9587 3.5512 _«088004
30.4551 59587 T<4791 —«004613
3647665 53587 4.9488 —-+015330
35.8413 5.3587 51302 »123095
25.7335 5.9587 4.5954 «073600
21.9790 5.9587 4.,6355 «042684
- 38.8293 5.9587  3.8502 _ «086805
30.6154 5.6351 2.2188 «191744
17.3136 29351 2.1571 «199837
17.1420 59351 2.0563 «052805
8.,2485 5.5351 23503 «354671
716095 5.9351 2.0672 «190905
10.2367 549351 2.2155 «192025
6.9852 59351 1.9052 « 274543
11.9970 59351 l1.7088 «332440
6.2515 55351 23694 «355152
8.5444 5.9351 2.5823 «375887
8.7101 59351 2.4935 «372454
21.6006  5.9351 701458 «147736
106.8314 5.5351 19.5052 «151780
9.8728 5.6351 4.3925 «331758
37.3047 59351 9.3868 «132875
85.4497 59351  14.9480 «057778
19.8077 59351 6.1789 «050391
34.7604 59351 7.3721 298833
30.6272° ~ 5.9351  7.1644 " «189185
1.0€00 5.5741 «0000 «000000
1.0000 5.5884 0000 « 000000
4.9704 5.9351 1.8682 «188280
4.9645 59351 1.9057 -163118
B4.4704 5.9351 3.7394 «30£044
" B84.4738 5.6351 = 2.0799 = T.551711
27.4497 5.9351 5.7285 -«116535
2.8166 5.9351  1.5294 «084014
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__.VAR2 N MEAN1 MEAN2 SICNA] SIGMA2 CORRELATION
3 54 182 35,1058 1.5000 55842 «5000 «032224
3 55 338  35.3632 4.5325 59351 _ __ 3.1680_ _ __ _.001830
3 56 338 35,3632 11.9260 59351 4.7646 -+ 084056
3 57T 152 35.8503 1,76917 5.6668 «4210 -+062015
3 58 338 35.3632 2.1953 5.9351 2.4161 —-.088452
3 59 338 35,3632 1.6598 5.9351 . «4T38_ 007906
3 60 156 35.6635 1.0000 6.3067 «0000 « 000000
3 61 226 35,2666 1,204  5.9092 2707 . .038164
3 62 248 35.7480 96.6569 5.6877 22.3135 «152113
3 63 292 35.5899 2502654 5.9173 4.8223 «039175
3 64 292 35.5899 15.1318 5.9173 3.3017 113498
3 65 248 35.7601 9.3575 5.6840  2.7823 _ _ 132791
3 66 289 35.5692 6.9164 5.9331 3.5898 «111643
3 67 292 35.5899 14,0291 5.9173. 3,5645__ 071407
3 68 152 35.8503 1.2039 5.6668 «4029 «131503
3 69_ 338 ___35.3632 . -.0034 5.9351 3.1089 —-.000988
3 70 279 35.5842 1.7957 5.9639 «4032 -.007376
3 71 279 35.5842 1.2C07 5.9639 <4005 _ —.109484
3 72 338 35.3632 86.2604 5.9351 4.4824 «247058
3 73 3138 35.3632 82.7278 549351 4.6508 «245681
3 74 279 35.5842 2.4722 5.9639 «5133 «100734
3 15 338 35.3632 _ 1787.1487 ___ 5.9351 314.4291 «737811
4 4 338 36.9467 369467 13.0897 13.0897 1.000000
4 5 338 3649467 44,8728 13.C897 11.6199 = .195384
4 6 338 36.9467 14.4556 13.C897 5.7311 .082591
4 7 333 3649467 11.4142 13.0897 6.0305 «123476
4 8 334 37.0778 28.4551 13.0547 4.3557 -084780
b .9_ 334 _  37.0778_ 17,7934 _13.C547 ____3.7944 198819
4 10 334 37.0778 26.1617 13.0547 1.8009 «096631
4 11 334 37.0778 19.506¢C 13.0547 = 3.5644 189929
4 12 334 37.0778 28.8503 13.0547 R.4714 «169257
4 13 334 37.0778 15.8982 13.0547  2.8770  -.005289
4 14 334 37.0778 8.1317 13.6547 3.6877 «056692
4 15 334 37.0778 19.4671 13.0547 6.7276 ~+03G822
G 16 77334 T 37,0778 38.5210 13.0547 4.9456  .281089
4 17 334 37.0778 11.4731 13.0547 2.5058 -080331
4 18 334 37.0778 30.7126 13.0547 4.8289 = .199116
4 19 334  37.0778 21.3713 13.0547 3.5512 «172717
4 2C 334 37.0778 30.4551 13.0547 7.4791 - —-.C33818
4 21 334 37.0778 36.7665 13.C547 4.9488 «052511
& 2277 733% T 37.0778 35,8413 13.C547 ~ 5.1302 - 165949
4 23 334  37.0778 25.7335 13.0547 4.5954 110741
4 24 334 37.0778 21.9790 13.0547 4.6355 «160477
4 25 334 37.0778 38.8293  13.0547 3.8502 113500
4 26 338 36.9467 30.6154 13,0897 2.2188 T +195695
4 27 338 36.9467  17.3136 13.0897 2.1571 202085
4 28 338 36.9467  17.1420 13.0897 2.0563 «055570
4 29 338 36.9467  8.2485  13.C897 2.3503 +159683
4 T30 338 3b6.9467 7.6055 13.0897 T2.0672 7 L061566
4 31 338 3649467 10.2367 13.0897  2.2155 «077051




VAR1

D EANDDDDDONDDINDANDSDDIDDDD

LD DDIDIDDD DD

-

MHUMeSe MDD DD DIDD

328
338
333
336
33e
338
338
333
33¢
33s
333
332
339

91

21

32
33y
333
333
330
152
339
15z
338

334

"137?

ERR
335
15¢
224
24%
292
252
247
2323
232
152
3392
272
279
338
338
215
334
338
338
332
334
334
334

MEAN1

369467
369457
369467
3649467
36.9467
3Le 9467
36.9467
369467
3694067
36.9467
309467
36.9467
369487
36.5165
37.3077
3029467
3649467
36.5467
36.9467
356.9467
36.1645
30.9457
2269121
3b.9467
36,9467
3061645
3569467
3692467
26,9872
36.641€
36,1895
36,8973
36.8973
36.3589
3648547
268973
36.1645
3649467
36.9606
36,9606
36.9467
36.9467
35.9606
3069467
44,8728
44,8728
44,8728
44,8293
44,8293
44,8293

80

MEAN2

6.9852
11.9970
6.2515
B.5444
8.71C1
21.6006
106.8214
9.872¢8
37.3047
85.4497
19.8¢77
34.7604
30.6272
1.0000
1.000¢C
4.9704
4.,9€45
84.4104
H4.4738
274497
2.74C2
2.816¢

1.5CCC

4.5325
11.92¢6C
176397
2.1953
1.6598
1.0€C00
1.9204
9€.6569
25,2604
15.131¢
9.3575
6.91¢&4
14.0291
1.2C29
—-+0C34
1.7957
1.2007
8662604
82.7278
24722
1787.1487
44,8728
14.4556

11.4142

28.4551
17.7934
26.1€17

SI1EMAL

13.C897
13.0897
13.6897
13.CR97
13.(.897
13.£897
13.C897
13.0897
13.0897
13.8897
13,0897
13.u897
13.6897
11.£8130
13.%171
13.8897
13.G897
13.C897
13.0837
13.0897
12.7199
13.c897
12.91490
13.(897
13.£897
12.71992
13.C897
13.C897
13.72616
13.5578
12.7463
13.1%31
13.1631
12.6359
13.2412
13.1631
12.71399
13.C897
13.0599
13.C999
13.C897
13.C897
13.6699
13.6397
11.£199
11.£199
11.€199
11.6225
11.6225
11.6225

SIGMAZ2

l.9052
l1.7088
243694
2.5823
2.4935
7.1458
19.5052
4.3925
9.3868
14.9480
6.1789
7.3721
Te.1l€44
«0CCO
«0000
1.8682
1.9057
3.7394
2.0799
5.7285
«5457
1.5294
«5C00
3.1680
4.7646
<4210
2.4161
«4738
«0000
-217C7
22.3135
4.8223
" 343017
2.7823
2.5898
3.5645
«4029
3.1G689
«4032
+«4005
4.4824
4.£508
«5133
314.4291
11.6199
5.7311
6.0305
43557
3.7944
1.8009

CURRELATION

«165698
«30E457
«16£030
«15C007
«304271
«46897¢
«135172
«189035
«07C491
-.0217835
222279
«11C762
«227030
«0CCOGV
- 000000
«G30873
« 047958
«2523t4
« 454070
.095724
«049784
-238626
«03G634
«C57432
«121327
« 097245
-.035838
«GCCOGD
-C28387
«082919
-044218
«£920C5
«£92020
«072126
« 065586
~«CC1l410C
~e00G207
«C42584
~+00€0C6
-«28C899
«131319
+0€EC8B17
«30C594
1.00C0600
«015087
«208437
«055412
« 255489
«013048
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. VAR2

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

27
28
29
36
31
32
33
34
35
36
37
38
39
4¢
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
56
6C

81

2.2188 _

' <0000

SIGMA2  CORRELATION

«191725
.128793

~e211475

--=104887

«056120
« 213231
«094061
«174689

~.008403

«055659

-~ +0020938

«047751
«097137
«194327
«148351

=117904

198001

. 2194165

«234611

036729

«187575
_+154668
72196063
082399
«091541
+283510
«225682
.19C135
<387699
-<151461
-.059712
_ .058626
" <263406
-055582
<60G000
+00000C
018907
«011420

" «167449

«146788

155226
—e154314

"e139193

126093
~ 141060
-.049012

-e105670

«204797

-e1384%0

__N MEAN] MEAN? SIGMA)L

334 44.8293 19.5C60 11.£225 3.5644
334 44,8293 28,8503 11.6225 . 5.4714
334 44,8293 15.8982 11.6225 2.8770
334 4408293 _8.1317  11.6225 ___3.6877 _
334 44,8293 19,4671 11.6225 67276
334 44,8293 38,5210 11.6225 4.9456
334 44,8293 11.4731 11.6225 2.5058
334 44,8293 30,7126 11.£225 44,8289
334 44,8293 21.3713 11.6225 3.5512
334 44,8293 30,4551 11.6225 __ _T7.4791 ___ _
334 44,8293 36,7665 11.6225 4.9488
334 44,8293 35,8413 11.6225 51302
334 44.8293 25.7335 11.6225 4.5954
334 44,8293 21,9790 11.6225 4,6355
334 44,8293 38.8293 11.6225 3.,8502
338 44.8728 30.6154  11.6199

338 44,8728 17.3136 11.6199 2.1571
338 44.8728 17.1420 11.6199 2.0563
338 44,8728 8.2485 11.6199 2.3503
338 44.8728 7.6095 11.6199 2.0672
338 44.8728 10.2367 11.6199 2.2155
338 44.8728 6.9852 11.6199 _  1,9052
338 44,8728 11.9970 11.6199 1.7088
338 44.8728 6.2515 11.6199 2.3694
333 44,8728 Be5444 11.6199 2.5823
338 44.8728 8.7101 11.6199 2.4935
338 44,8728 21.6006 11.6199 7.1458
338 44.8728 10648314 _ 11.6199 _ 19,5052
338 44.8728 9.8728  11.€199 443925
338 44,8728 37.3047 11.6199 9.3868
338 44,8728 854497 11.6199 14.9480
338 44.8728 19.8077 11.6199  6.1789 _
338 44.8728 34,7604 11.6199 7.3721
338 44.8728 30.6272 _ 11,6199 7.1644%
91 43,4066 1.0000 12.0229

91 4643626 1.0000 11.2196 .0000
338 44,8728 4.9704 11.6199 1.8682
338 44,8728 4.9645 11.6199 1.9057
338 44,8728 84.4704 11.€199 3.7394%
338 44,8728 84.4738 11.6199 2.0799
338 44,8728 27.4497 11.6199 5.1285
152 43.6842 2.7402  11.0991 «5457
338 44,8728 2.8166 11.6199 1.5294
182 44.8346 1.5000 11.7217 5000
338 44,8728 4,5325 11.6199 3.1680
338 44.8728 11.9260 11.6199 4e 7646
152 43,6842 1.7697 11.C991 <4210
338 44,8728 2.1953 11.6199 2.4161
338 44,8728 1.6598 11.6199 <4738
156 44,8590 1.0000 11.5000 <0000

«C00GO0CC



VAR1

(ORGLRVRURURVEDEGIRECURCURURY, NV, RS

[

NPT C

N

TIPSR N™NGO

15
1y
20
21
22
23
24
25
2¢
27
2d
23
30
31
32
33
34
35
36
37
38
35
4C

N

226
248
292
292
2438
289
292
152
33
219
27¢
338
338
216
33z
323

333

334
334
334
334
234
354
314
314
334
334
234
33

334
334
324
324
334
324
338
328
352
338
338
338
338
328
338
328
338
338
338
358
339

MEAN1

45,5619
44.3589
44,7945
44,7945
44.3589
44,7197
4447945
43,6842
44,8723
4446845
4% .6846
44,8728
44.8728
44 46846
44.8728
14.4556
14.4556
14.5180
14.5180
14,5180
14.5180
14.5180
14,5130
14.5180
15,5180
14,5180
14.5180
14.5180
14.5180
14.5130
14.5130
14.5180
l14.5180
14.518C
14.5180
1444556
14,4556
14.4556
l4.4556
14.4556
14.4556
14.4556
14.4556
14,4556
1444556
14.4556
14.4556
14.4556
14.4556
l4.455¢6

82

MEAN2

1.9204
96.6569
25.2654
15.1318

9.,3575

6.9164
14.0291

1.2039

~«0034

1.7657

1.2007
8642604
82.72178

244722

1787.1487
14.4556
11.4142
28.4551
17.7934
2661617
19.5069
28.8503
15.8982

8.1317
19.4¢671
38.571¢C
114731
30.712¢&
21.37132
30.4551
36.7E55H
35.8413
25.7335
21.9790
38.8293
30.6154
17.313¢
17.1429

8.2485

7.6095
10.2367

6.9852
11.9976

6.2%15

85444

g.71C1
21.6006

106.8314
9.872¢
37.3047

S1GMAL

11.4191
11.7235
11.5829
11.5829
11.7235
11.£C04
11.5829
11.0991
11.6199
11.4504
11.4504
11.£199
11.6199
11.4504
11.£6199
5.7311
5.7311
5.73C3
Se.72C3
5.7303
5.7303
5.7303
5.7203
5.7303
57303
5.7303
57203
57303
5.7203
S.7203
5.7303
5.7303
5.7303
57303
57203
5.7311
3.7311
5.7311
5.7211
567311
57311
5.7311
507211
5.7211
5.7311
57311
5.7211
5.7311
57311
5.7211

SIGMA2 CORRELATION

«2707
22.3135
4.8223
3.3017
2.7823
3.5898
3.5645
«4029
3.1089
«4032
«4005
4.4824
4.6508
«5133
214.4291
5.7311
6.0305
403557
3.7%44
1.8009
3.5644
54714
2.8770
3.6877
6.7276
4.9456
2.5058
4.8289
3.5512
T.4791
4.9488
5.13G2
4.5954
4.6355
3.8502
2.2188
241571
20563
2.3503
2.0672
22155
1.9G52
1.7C88
2.3694
2.5823
244935
7.1458
19.5052
4.3925
9.3868

«066862
«002110
—-+006903
—oC4E60L3
—~eCl6614
—«032723
«255660
«103199
—+064421
—e022145
«33049C
—e04£€243
«004451
«38B4165
1.000000
«3937C8
- 006445
«061929
«116638
« 125984
« 059484
—«£65082
«070162
—e043476
«115775
«083437
«006029
«C076328
-.088703
—-+043562
«136416
«C79827
«011236
«025448
«203168
«125G92
—«005741
«20C693
«098175
«153215
«1943458
«2714290
«297670
«334488
«32C407
«136287
«160332
«219370
«352416



VAR1 VARZ2 N MEAN1 MEAN2 SICH S A2 CORRELATION

6 41 338 14.4556 85.4497 5.7311 14,9480 224124
6 42 338 _14.4556___ 19.8077 ___5.7311  6.1789 _ .187866
6 43 338 14,4556 34,7604 5.7311 7.3721 230446
6 44 338 1404556 306272 5.7311 T.1644 135926
6 45 91 13.8901 1.0000 57712 0000 000000
) 46 91 . 14,7253 ___  1.0000 __ _5.8235____ .0000 ___ _.Q0Q000
6 47 338 14.4556 4,9704 507311 1.8682 «159868
6 48 338 14.4556  __ 4.9645 ___5.T311 ____ _1.9057_ ____ .134484
6 49 338 14,4556 84.4704 5.7311 3,739 «248296
6 50 338 1424556, 84,4738 S.7311 2.0799 +333864
3 51 338 14.4556 274497 5.7311 5.7285 -«111046
6. _ 52 152 _  14.7105 2.7402.  5.683)1 __ __«5457 __ _—e118640
6 53 338 14.4556 2.8166 Se7311 1.5294 «054427
6 54 182  14.3077 1.5000 5.8124_ . . 25000 _ . 071843
6 55 338 14,4556 4,5325 57311 3.1680 «036337
6 56 __338 1404556 119260 __ _5,7311 _ 4.,7646 =.01133%
6 57 152 14.7105 1.7697 506831 <4210 -+107600
6___ 58 338 = 14,4556 2.1953 57311 . 24161 _ . _—.044670
6 59 338 14.4556 1.6598 507311 <4738 «101763
6 60 156 __ l4.6282 1.0000  5.6298 __ _.0000_ _ _.000000
6 61 226 14.3319 1.9204 5.7707 «2707 «096215
€ 62 248 14,7944 _ 96,6569 _ _5.6506 _ 22.3135 «159534
é 63 292 14.7123 25.2654 5e4446 4.8223 «050322
6 64 292 _ 14.7123 15,1318 504446 _  3.3017__ _ 142566
6 65  24% 14.7984 9.3575  5.6476 2.7823 174251
€ 66 289  14.7197 _ 6.9164% __§,ﬁ575, . 3,5898  __  «117115
6 67 292 14.7123 14,0291 S5¢4446 3.5645 «154571
6 68 _ 152 __14.7105_ _ 1.2039 __5.6831 04029 _ «051639
6 69 338 14.4556 -.0034% 5.1311 3.1089 «075287
6 T0 279 14.7563  1.7957 . 5.4868 _ _ .4032 = =.007927
6 71 279 14.7563 1.2007 5.4868 «4005 -.082118
6 72 338 14.4556  B6.2604 _ 5.7311 __ 4.4824 171130
6 73 338  14.4556 82,7278 57311  4.6508 218213
6 _Th 279 14.7563 _ 2.4722 5.4868 5133 117383
6 75~ 338 14.4556 1787.1487 5.7311 314.4291 554680
7 7 338 _ 11.4142 11.4142  6.0305 _ 6.0305 _  1.000000
7 8 334 114790 28.4551 6<0158 4.3557 048925
7 9 334  11.4790 17.7934 _  6.0158 3.7944 123171
7 10 334 11.4790 26,1617 6.0158 1.8009 T 035686
7 11 334 11.4790 19.5060 6.0158 3.5644 «173703
7 172~ 33% 11.4790 ~ 28,8503 6.0158 S.AT1% « 098600
7 13 334  11.4790 _ 15.8982 _ 6.0158 2.8770 _ -+089559
7 14 334 11.4790 8.1317 6.0158 3.6877 «002824
7 15 334 11.4790 _ 19.4671 6.,0158 6.7276 -+01951¢C
7 16 334 11.4790 38.5210 6.0158 4.9456 213407
7 17 334 11.4790 11.4731 6.0158 2.5058 042168
T 18 334 11.4790 30.7126 6.0158 4.8289 <076782
7 19 334 _ 11.4790 21,3713 6.0158 345512 «151866
7 20 334 11.4790 30.4551 6.0158 T4191 - 055153
7 21 334 11.4790 36,7665 _ 6.0158 4.9488 -+061209




VARL _

INNNNNYNNNNNNNNNNNNNNN NSNS SN NS NNN NSNS NSNS NN NN NSNS

VARZ __

22
23

334
.334
334
334 _

338

338

338
338
3328
338

338

338
338
338
338
338
338
338
33¢
338
338
338
338

91

Sl
338
338
338
338
338
152
338
182
338
338
152
338
338
156
226
248
292
292
248

289

292
152
338

279
(279

N

' 11.4790

11,4790

11.4790

11.4790
11.4142

11.4142

11.4142
11.4142
11.4142
11.4142
11.4142
11.4142

"11.4142

11.4142
11.4142
1l1.4142

11.4142

11.4142
11.4142
11.4142
11.4142
11.4142
11,4142
10.3846
11.8352
11.4142
11.4142
11.4142
11.4142
11.4142
10.9868
11.4142
11.1099
11.4142
11.4142
10.9868
11.4142
11.4142
11.7692
12.0929

112944

11.5514
11.5514
11.3306
11.5744
11.5514

" 10,9868

11.4142

114767
114767

_ MEAN2 SIGMA}L SIGMA2 CORRELATION
35.8413 6.0158 5.1302 «107430
25.T7335  _6.0158__ 445954  «129274
21.9790 6.0158 4.6355 069182
38.8293 6.0158 3.8502 _ «081217
30.6154 6.0305 2.2188 «120251
17.3136 660205 21571 172645
17.1420 T6.,0305 2.0563 «054665
Be2485  6.0305 2.3503  .132801
7.6095 6.0305 2.0672 «078476
102367 60305 _ 2.2155_ _  «110247
6.9852 6.0305 1.9052 «167652
11.9970 6.0305 1.7088 «195346
642515 6.0305 2.3694 «198936
B8e5444 6.0305  2.5823  «279053
8.7101 6.0305 2.4935 342265
21.6006  6.0305 __ 7.1458 __  _ .130029
106.8314 6.0305 19.5052 «123841
9.8728 6.C305  4.3925 | «224364
37.3047 6.0305 9.3868 138939
85.4497 6.0305 14.9480 .101122
19.8077 6.0305 6.1789 «045013
34,7604 6.0305 _  T.3721 _«195091
30,6272 6.0305 T.1644 «128752
1.0000 5.8475 «0000 _ +000000
1.0C00 568634 «0000 « 000000
4.9704 6.0305 1.8682 _ +052821
4.9645 6.0305 1.9057 «046330
84.4704 6.C305  3.7394 __«278162
8444738 6.0305 2.0799 342680
274497 6.C305 5.7285 -.126148
2.7402 5.8523 «5457 .008618
2.8166 6.G305 1.5294 «076242
1.5000 545002 <5000 «122924
4.5325 6.C305  3.,1680  .078120
11.9260 6.0305 4.7646 ~ T .00549%
1.7697 5.8523 <4210 —-«C06570
2.1953 60305 2.4161 —e107484
1.6598 6.0305 4738  -—.039728
1.0000  6.1601 .0000 7 .000000
1.9204 5.8895 2707 ~-.025883
96.6569  5.9540 ~ 22.3135 = 175532
25,2654 6.0035  4.8223 046225
15.1318 6.00635 3.3017 « 126865
9.3575 5.9490  2.7823 187502
6.9164 6.03017 7 3.5898 T .119865
14.0291 6.0035 3.5645 «163364
1.2039 5.85237 7 T 4029 T T T .03182%
1.7957 6.0184 = .4032 -+.033719
1.2007 6.0184 <4005  -.152695



in

VAR]1 _VAR2 N MEAN1 ___MEAN2. SIGMAL ___ ..SIGMA2 CORRELATION

7 72 33g 11.4142 B6.2604 6.0305 4ehB24 244354
7 73 338 11.4142 82,7278 6.0305 4,6508 193897
7 T4 2719 11.4767 2.4722 6.0184 «5133 «171011
T 15 _ 335 _ 1le4142 1787.1487 _ _ 60305 314.4291 «403700
a 8 334 28.4551 28.4551 4.,3557 4.3557 1.000000
8 9 334 284551 17.7934 4,3557 3,7944 451328
8 10 334 28.4551 2641617 4,3557 1.8009 «061612
8 11 334 28.4551 19.5060 4.3557 3.5644 «444520
¢ 12 334 284551 28.8503 4.3557 504714 «40C354
F 13 334 _ 28.4551 15.0982 _4,3557 @ 2.8770 «128652
A 14 334 28.4551 8.1317 4.,3557 3.6877 -o072139
[ 15 334 2844551 19.4671 4.3557 6.7276 «£58495
& 16 334 284551 38.5210 4,3557 4.9456 527564
8 17 334 28.4551 11.4731 4,3557 2.5058 «466899
8 18 334 28.4551 30,7126 44,3557 4.8289 613886
¢ 16 334 28.4551 213713  4.3557 3.5512 = -.011697
S 20 334 2844551 30.4551 4.3557 7.4791 « 649850
8 21 334 28.4551 36,7665 4,3557 4.,9488 «432595%
£ 22 334 2844551 35.8413 4.3557 501302 «105328
3 23 334 2844551 25.7335 4.,2557 4,5954 «438639
8 24 334 2844551 21.9790 4,3557 4,6355 592426
a 25 334 28.4551 36,8293 443557 3,8502 «589309
e 26 334 2844551 30.62R7 4.3557 2.2253 «036273
c © 334 2844551 171347 4,3557 2.0655 -+085020
8 29 334 284551 8.2605 4.2557 2.3512 «003043
8 39 334 28.4551 7.6317 443557 2.G632 -.01€336
a 31 334  28.4551  10.2275 4.3557 2.2258 008157
g 32 334 23.4551 7.0120 4,3557 1.8986 «054372
s 33 334 28.4551 12.0060 4.3557 1.7042 « 020667
£ 34 334 28.4551 642754 443557 2.3679 «076675
¢ 35 334 2B8+4551 845749 4.2557 2.5709 «027705
4 36 334 2844551 8.7485 4.2557 2.4828 «109974
8 37 334 2844551 21,6796  4.2557 7.1495 146683
8 38 334 28.4551 106.8772 4.3557 19.4967 «031295
s 39 334 284551 9.8713 4.3557 4.4065 -.020190
8 40 334 28.4551 37.4611 4.3557 9.2670 «076904
B 41 334 2844551 85.4701 4.3557 14.9670 « 069557
] 42 334 2844551 19.9192 4,3557 61163 «052403
8 43 334 2844551 34.7305 443557 7.4048 «016984
K:} 44 334 28.4551 7 30.6228 "4,3557 7.1991 -.03319%
6 45 89 27.4494 1.0000 4,7167 «0006 000000
e 46 89 29.7191 1.0000 3.9234 <0000 - 000000
8 47 334 2844551 4.9641 4.2557 1.8713 146365
6 48 334 2804551 4.,9581 4,3557 1.9092 «145948
8 49 334 2804551  B4,5000  4.3557 3.7238 _  .218367
K] 50 334 2844551 8444914 4.3557 2.0796 T .0966T0
8 51 334  28.4551 _ 27.4641 4.3557 57521 = .104377
8 52 150 28.3267 2.7408 4.2214 «5467 «019830
8 53 334 2804551 _ 248263 4.3557 1.5359 = 223046



VAR1 VAR2 N 'MEAN1 MEAN2 SIGMA] SIGMA2 CORRELATION
8 54 178 28.5843 1.5C00 4.4842 <5000 «253G073
3 55 334  28.4551 4.5269 43557 3.1638 —+048687
8 s6 334 28.4551 11.8802 443557 4.7630 -062806
& 57 150 2843267 1.7667  4.2214  _.4230 _ =-.024519
8 He 334 2B.4551 2.2096 «3557 2.4270 .11219¢
8 59 334 28.4551 1.6617 4.3557 <4731 ~a034249
e 6C 156 28,3077 1.0000 4.1995 +0000 «000000
8 61 223 28,3094 1.9193 4.4438 2724 -+005299
[ 62 244 28.4467 96.9580 442649 21.9845 «067068
B 63 288 2B.4410 2502873 4.3177 _ 4.8285 __ .07182A
t 64 288 28.4410 15.1641 4.3177 3.2797 -074889
38 65 245 2B.4653 9.3626 4,2¢61 2.7926 077028
b 66 285 28.4421 6.9509 443352 3,5501 «043055
t 67 28% 28.4410 14.0660 4.3177 3.5342 -058051
? 68 150 28.3267 1.2067 4.2214 <4049 -.000494%
¢ 69 334 2844551 0085 _  4.3557 _3.0975 __ __  .197598
8 ¢ 27¢ 28.4058 1.7971 4.3207 <4022 +003596
3 1 276 28.4058 1.2C29 «2207 <4022 ~+020277
£ 72 334 28.4551 86,3054 443557 4.4671 250445
£ 13 334 2844551 82.7335 4.2557 4.,6549 «119387
8 74 276 28.4058 2.4731 4.2207 5153 « 065840
8 75 334 28.4551  1791.9835 4.3557 312.5548 _ «055159
9 9 334 17.7934 17.7934 3.794% 3,7944 1.0000CD
s 11 334 17.7934 19.5060 3.7544 3.5644 «411290
< 12 334 17.7934 28.8503 3.7944 5.4T14  .167821
g 13 334 17.7934 15.8982 3.7944 2.8770 —+025513
9 14 334  17.7934 8.1317  3.7944 3.6877 +434376
3 15 334 17.7934 19.4671 3.7944 6.7276 «350362
9 16 334 17.7934 38.5210 3.7944 4.9456 «583776
9 17 334 17.7934 11.4731 3.7944 2.5058 +48C408
4 18 334 17.7934 20,7126 3.7944 4.8289 «392848
a 19 334 17.7934 21.3713 37944 3.5512 +«051910
s 2¢ 334 17.7934 30.4551 3.7944 T.4791 «392195
4 21 334 17.7934 36,7665 3.7944  4.9488 «04£&381
5 22 334 17.7934 35,8413 3.7944 5.1302 «313619
9 23 334 17.7934% 25.7335 3.7944 4.5954 «274322
G 24 334 17.7934 21.9790 3.7944 4.6355 «674346
K 25 334 17.7934% 38.8293 3.7944  3.8502 «527970
S 26 334 17.7934% 30.6287 3.7944 2.2253 «026730
9 27 334 "17.7934 17.3263  ~3.7944 7T 2162270 T .189229
9 28 334 17.7934 17.1347 3.7944  2.0655 —-<021661
g 29 334 17.7934 8.2605 3.7944 = 243512 -087248
9 30 334 17.7934 76317 3.7944 2.0632  «051474
9 31 334 177934 10.2275  3.7944  2.2258 = .088520
9 32 334 17.7934 7.0120 3.7944 1.8986 «168247
G 33 ' 334 17079347 T 12,0060 7 7T 3.7944 0 1.7042 T T .169657
9 34 334 17.7934 6.2754 3.7944% 2.3679 «094975
Q 35 334 17.7934 8.5749 '3.7944  2.5709 -.029574
9 36 334 17.7934 8.7485 3.7944 2.4828 «190257



VAR]

DAL

[ARNO/RN IRV RN

-,
~

PRRT » BT

13

16

VA2

37

39
4
41
42
43
44
45
46
&7
48
49
a2C
51
52
53
54

5h
56
517
58

55

&0
61
e?
63
Ch
65
&7
&a
&9
7C
71
72
73
T4
75
1u
11
12
13
14
15
16
17
18
19
2G

334
334
334
334
334
334
334
334

\!9

o
[

334
324
334
334
334
15¢C
334
172
334
334
150
334
324
156
223
244
26%
28
245%
225
22
154
334
27¢
27+
334
334
2716
334
334
334
334
334
354
3324
334
334
334
334
334

MEtAN1

17.7934
17.7934
17.7934
17.7934
17.7934
17.7934
17.7934
17.7934
17.1348
18.95663
17.7934
17.7934
17.7934
17.7934
17.7934
17.3200
17,7334
18.0506
17.7934
17.7334
17.32090
17.7934
17.7934
17.5000
17.7243
17.7828
17.8194
17.8194
17.7714
17.7825
17.8124
17.3200
17.7934
17.8007
17.8007
17.7934
17.7334
17.8007
17.7334
26.1617
26.1617
26.1617
2641617
26.1617
251617
261617
26.1617
26.1617
26.1617
261617

87

MEAN2 |

21.6796
106.8772
9.8713
37.4611
85.4701
19,9192
34.7305
30.6228
1.0000
1.0000
4.9¢41
4.9581
84.5C0¢
B4.4914
274641
2.7408
2.8263
1.5000
4.5269
11.8802
1.7667
2.209€
1.6€17
l.0000
1.9193
96.9580
2522373
15.1641
9.362¢€
6.9509
14.0€60
1.2067
«00865
1.7971
1.2029
B6.3C54
82.7235
2.4731
1791.98225
26.1€17
19.5060
28.8503
15.8982
841217
19.4671
38.521C
11.4731
307126
21.3713
36.4551

SI:MAL

3.7944
3.7944
3.7544
3.7944
3.7944
3.7544
3.7944
3.7944
3.2471
4.1266
3.7544
3.7944
3.7344
3.7944
3.7544
3.7C64
3.7944
3.8295
3.7944
3.7944
3.7064
3.7944
3.7544
3.7322
3.8%503
3.3C55
3.7484
3.7484
3.8C18
3J.7184
3.7484
3.1C064
3.7944
3.7812
3.7812
3.7544
3.7%44
3.7812
3.7944
1.8C09
1.80609
1.8G09
1.£G09
1.8009
1.8C009
1.£C09
1.2C09
l1.8009
1.8G09
1.2C009

SIGMA2

7.1495
19.4967
4.4065
9.2&70
14,9670
6.1163
7.4048
7.1991
«0000
- 0000
1.8713
1.9092
3.7238
2.0796
5.7521
«5467
1.5359
«5C00
3.1€38
4.7630
<4230
2.4270
«4731
<0000
«2724
21.5845
4.8285
3.2797
2.7926
2.5501
3.5342
«4G49
3.0975
«4022
»4022
4.,4671
406549
«5153
212.5548
1.8009
3.5644
5.4714
2.8770
3.6877
6.7276
4.9456
2.5058
4.8289
3.5512
T.4791

CORRFLATION

284621
«097032
«124114
-+C31776&
«058243
«123387
«£61955
«0BEATS
«C00000
«CCCOO0N
«C44917
«Cl4510
«18C00&
«C52875
«166399
~.£82412
«236C677
«239113
-.09C443
-e152245
«25€671
«00Cc0o0no0
-+£25331
-e£23510
—«05€269
-. 605287
«0C4600
.332959
«047224
«12C292
«18C303
-«033737
« 015441
«254021
-143568
-.024607
«175724
1.00C000
-«C832171
« (334968
«C044783
—-e313368R
—-e167104
«134417
—-.07334C
-0758509
« 045603
—.073482



VARL VAR2 ____
1¢C 21
10 22
10 23
10 24
1C 25
10 26
1C 27
10 28
10 29
19 3c_
10 31
1C 32
1C 33
1G
1¢C 35
10 __ 36
10 37
1¢C 38
1c 39
1C 4G
1C 41
1C 42
1C 43
10 H4
1¢ 45
10 46
1¢C 47
16 48
190 49
1G 50
1C 51
1C 52
12 53
1f. 54
10 55
10 56
1G 57
10 58
10 59
1c 60
10" " 7761
10 62
18 - 63
10 64
10 65
10 66
167 67
10 68
10 69

10

334

34

70

334
334
334
334

334

334
334
334
334

T334
334

334
334
334

334

334
334
334
334
334
334

334
89
e9

334

334

"334

334
334
150
334
178
334
334
150
334
334
156

223

T334
_.216

244
288
288

245

285

150

N..

334

288

MEAN1
2641617 3647665
2641617 35.8413
2641617 25.7335
__._2601617 _ 21.9790 _
2641617 38.8293
2641617 30.6z87
2641617 17.3263
2641617 17.1347
2641617 8.2605
_._2641617  7.6317
2641617 10.2275
2641617 7.0120
26.1617 12.006C
2641617 6.2754
2641617 8.5749
2641617 Be7485
2641617 21.6796
2641617  106.8772
2641617 9.8713
2641617 37.4611
26.1617 85.4701
26.1617 19.9192
26.1617 34,7205
26.1617 30.6228
2640112 1.0000
26.0562 1.0000
26.1617 4.9641
26,1617 4.9581
2641617 8445000
26.1617 8444914
2641617 27.4641
26.0467 2.7408
26.1617 2.8263
26.0337 1.5000
2641617 4.5269
26.1617 11.8802
26.0467 1.7667
2641617 2.2096
2641617 1.6617
2643077 1.0000
2620762 1.9193
26.0451 96.9580
2641042 25.2873
26.1042 15.1641
2640490 9.3626
26.1053 6.9509
26.1042 14,0660 °
26.0467 1.2067
26.1617 -0085
26.1232 1.7971

MEANZ

SIGHAL

1.8C09
1.8009
1.8009
1.8009_
1.8009
1.8009
1.8009
1.8009
1.£C09

. 1.€009

1.8009
1.8009
1.8C09
1.8009
1.8009
1.8009
1.8009
1.8009
1.8009
1.8009
1.8009
1.8009
1.8009
1.8009
1.8753
2.0020
1.8009
1.8C09
1.8C09
1.8009
1.8009
1.7333
1.8C09
1.9398

1.8C09

1.8009
1.7333
1.8¢09
1.8009
1.€157

1.8692
1.8342
1.8342
1.8664
1.8380

- 1.8482

1.8342

1.7333
1.8009
1.8156

__ SIGMA2 CORRELATION

4.9488
5.1302
4.5954
 4.6355_
~73,8502
2.2253
2.1622

2.0655

2.3512

2.2258
1.8986
1.7042
2.3679
245709

zgﬁaze_"_____
-.080153

7.1495
19.4967
4.4065
9.2670
14,9670
601163
7.4048
7.1991
.0000
.0000
1.8713
1.9092
3.7238
2.0796
5.7521
<5467
1.5359
«5000
3.1638
447630
<4230
2.4270
<4731
.0000

2,0632

<2724

21.9845
4.8285
3.2797
2.7926
3.5501

‘3.5342

«4049
3.0975
4022

«207145

-.089255
-+011074
--080648

—-— e

-.038767

«076239
«104093
« 046463
«047329

069390

—-.033825

«037963
«061143
«047832

-047879
041904

« 044309
«003755
«034105
-«054359

—e136621

~« 042534
«057126
»00CC00
- 006000
«085235
«082955

«076791

«114352

-+102908

«037783

"0034228

«Q11585

- +£68550

«057406
«033040

~«0529€2

«004461
» 000000

“«119110

«120687
«101790
«1315G7
«168&659
«118641

" e124814
—«184716

«015109
068968



89

VAR]1 VAR2 N MEANl =~ MEAN2 _ SICMA]. SIGMA2 CORRELATION
10 71 276 261232 1.2029 1.8156 <4022 ~-.054080
10 72 334 26.1617 86.3054 1.8009 4,46T7) .. 068672
1¢ 73 334 2661617 82.7335 1.6009 4,6549 «050499
10 74 276 ___ 26.1232 2.4731 1.8156 «5153 123322
16 75 334 2661617 1791.9835 1.8009 312.5548 «064318
11 11 334 _ _19.5060 19.5060 3.5644 3.5644 1.000000
11 12 334 19.5060 28.8503 3.5644 Se4714 569613
11 13 334 19.5060 15.8982 3.5644  2.8770 -+076726
11 14 334 19.5060 8.1317 3.5644 3.,6877 «188082
11 15 334 _ 19.5060 = 19.46171 35844 | 6.72T76 | 443241
11 16 334 19,5069 38.5210 3.5644 4.9456 «578474
11 17 334 19,5060 11.4731 3.5644 2.5058 _  .333549
11 18 334 19.5060 30.7126 3.5644 4,8289 «340338
11 19 334  19.5060 21.3713 3.5644 3.5512 386324
11 26 334 19.5060 30.4551 3.5644 7.4791 «190038
11 21 334 _19.5060 . 36.7665 _ 3.5644 4,9488 051000
11 22 334 19.5060 35.8413 3.5644 51302 «553870
1l 23 334 19.5060 25.7335 3.5644 4,5954 «683443
Al 24 334 19.5060 21.9790 3.5644 4.6355 537191
11 25 334 19.5060 38.8293 3.5644 3.8502 ~ +438036
11 26 334 19.5060 30.6287 3.5644 22253 «101441
11 27 334 19.5060 17.3263 3.5644 21622  «133970
11 28 334 19.5060 17.1347 3.5644 2.0655 -.047079
11 29 334 19,5060 8.2605  3.5644 2.3512 «045007
11 3C 334 19.5060 7.6317 3.5644 20632 «076637
11 31 334 19.5060 10.2275 3.5644 2.2258 136062
11 32 334 19.5060 7.0120 3.5644 1.8986 «150854
11 33 334 19.5060 12.0060 3.5644 1.7042 121740
11 34 334 19.5060 6.2754 3.5644 2.3679 «097003
11 35 334 19.5060 8.5749 3.5644 25709 «070523
11 36 334 19.5060 BeT7485 3.5644 2.4828 210942
11 37 334 19.5060 21.6796 3.5644 T7.1495 291265
13 38 234 19.5060 106.8772 3¢5644 19.4967 «029975
m 39 334 19.5060 9.8713 3.5644 64,4065 «099076
11 40 334 19.5060 37.4611 3.5644 9,2670 «002545
11 41 334 19.5060 85,4701 3.5644 14.9670 «019955
11 42 334 19.5060 19.9192 3.5644 6.1163 -118884
11 43 334  19.5060 34,7305 3.5644 T.4048 «053376
11 44 334 = 19.5060 30,6228 3.5644 7.1991 +048509
)9 45 9 18.9663 1.0000 3.5898 0000 - 000000
Q% T 46 T BY 201236 1.0000 = 3.4244 «0000 « 000000
1 47 334 19.5060 4.9641 3.5644 1.8713 .069159
11 48 334 19.5060 4.9581 3.5644 1.9092 «003557
11 49 334 19.5060  84.5000  3.5644 3.7238 177636
11 50 334 19.5060 84.4914 3.5644 2.0796 «127537
11 51 334 19.5060  27.4641  3.5644 5.7521 +140417
11 T 52 T 153  19.2000 2.T4D8 = 3.8249 e5467 ~~  —.057430
11 53 334 19.5060 1 2.8263 3.5644% 1.5359  «264882
11 54 178 19.5449 1.5000 3.5555 <5000 «162750
11 55 4334 19.5060  4.5269 3.5644  3.1638 = ~-.118424



s
~

VAR1 VAR2 N MEAN1 MEAN2 SICMA1 SIGMA2 CODRRELATION
11 56 334 19.5060 11.8802 3.5644 4.7630 —e011950
1157 __150 _  19.2000 17667 38349 4230 _—.094534
11 77858 T334 19,5060 T 242096 3.5644 2.4270 «156638
11 59 334  19.5060 _ 1.6617 = 3.5644 «4731 ~-o054721
11 60 156 19.4615 1.0000  3.5741 «0000 000000
11 61 223 19.4484 1.9193  3.6783 2724 _<045076
11 62 244 19.4590 96.9580 3.6297 21.9845 «045426
11 63 288 19.5694  25.2873  3.5817 48285 _ .027682
11 64 288 19.5694 15.1641 "3.5817 3.2797 .033208
11 65 245  19.4612 9.3626_ _ 3.6224 2.7926 «060197
11 66 285 19.5544 6.9509 3.57169 3.5501 «079281
11 67 288  19.5694 14.0660  3.5817 3.5342 « 077607
11 68 15¢C "19.2000 1.2067 3.,8349 <4049 «016315
11 69 334  19.5060 0085  3.5644  3.0975 127928
11 70 276 1945435 1.7971 3.5409 <4022 ~<016704
11 71 276 19.5435  1.2029 __3.5409  __.4022 -+087615
11 72 334 19.5060 86.3054  3.5644 444671 217633
11 73 334 19.5060 82.7335  3.5644 _ 4.6549  __ 082110
11 74 276 19.5435 2.4731 345409 5153 «042940

334 19,5060 1791.9835 3.5644 312.5548 211384

"" "1'2_3"3'4_""'28'.8503 28.8503 54714 Se4T714 1.000000
12 13 334 _28.8503 15.8982_  5.4714 _  2.8710 _—+098353
12~ 14 334 "28.8503 8.1317  S5.4T14 3.6877 ~e036416
12 15 334 28.8503 19.4€71 54714  6.7276 253561
12 16 334 28.8503 38.5210 5.4714 4.9456 <373770
12 17 334 28.8503 11.4731  5.4714  2.5058 = 246253
12 18 334 28.8503 30.7126 5.47T1% 4,.8289 «296177
12 19 334  28.8503  21.3713  5.4714  3.5512 505982
i2 20 334 28.8503 30,4551 54714 T4791° -<013041
12 21 334 28.8503 36,7665 5.4714  4.9488  «004128
12 22 334 28.8503 35,8413 54714 501302 «387309
12 23 334  28.8503  25.7335  5.4714 45954 636202
12 24 334 28.8503 21.9790 5.4714 4.6355 = .292286
12 25 334 28.8503 38.8293 54714 3.8502 «195206
12 26 334 TU38.8503 30.8287 T 5.47T14777 T2.2253 777 TL098716
12 27T 334 28.8503 17.3263 54714 2.1622 «173193
12 28 7334  28.8503 171347 5.4714 < 2.0655 " e 026689
12 29 334 28.8503 8.2605 54714 2.3512 «077975
12 730 334 " 288503 T.6317  5.4714 7  2.0632° T .06%912
12 31 334 28.8503 10.2275 5.4714 2.2258 «128673
12777732 T334 777 728.8503 TUTS01207 U 5.47TTI&T T 1.8988 « 156966
12 33 334 28.8503 12,0060 5.471% 1. 7042 «100281
12 77734 7334 T 28.8503 020 6.2754 S.4T14 T 2.3679 0 097472
12 35 334 28.8503 8.5749 5.4T14 2.5709 «108072
i2 7736 T334 7 T28.8503 T B.7485 T 5.4T14 2.4828 196032
12 37 334 28.8503 21.6796 5.4714 71495 «281737
1277738 334 T 28.8503 7 106.8772 T 5.4714 19.4567 <0109%2
12 39 334 28.8503 9.8713 Se4T14 4.4065 -020188
12 " 740 T334 T T28.8503 T 37.4611  5.4714 9.2670 TTTI023269
12 41 334 28.8503 85.4701  5.4714  14.9670 «010329




VAR2

42
42
44

4¢
47
48
49
5C
51
52
53
34
53
5€
57
58
39
6C
61
£?2
63
&4
&5
ot
67
6t
64
76
71
72
713
74
&)
13
14
156
17
18
19
2¢C
21
22
23
24
25
2¢€
27
28

334
334
334
39
89
324
334
334
324
323
1%C
334
178
334
334
156G
334
334
1556
223
244
238
28x
245
235
FEN
15¢
334
27¢
21¢
334
334
21¢
334
334
334
324
334
334
3324
334
334
334
234
334
334
334
334
334
334

MEAN1

28,0503
28.8503
28.8503
27.8315
29,8427
28.8503
2£.8503
23.8503
28.8502
28.£503
28.5467
28.8503
288371
28.8503
288503
235467
28.8503
28.1503
2%.8554

" 2847130

2B.6844
28.8229
288229
264681¢&
25.8316
26.822S
285467
28.8502
28.8152
28.8503
<h.8503
2%.8152
28.4503
15.8982
15.8982
15.8982
15.8982
15.8982
15.8982
15.8582
15.8982
15.8982
15.8982
15.8382
15.8982
15.8982
15.8982
15.8982
15.8982

MEAN?

19,9192
34,7305
30.6228
1.0000
1.0C00
4.9641
4.95¢81
34.5C00
84,4914
27.4€41
2.7408
2.8263
1.50CH
4.5269
11.8802
17657
22096
1l.6617
1.00GGC
1.9193
G€E.35C0
2542872
15.1c41
Q.3€2¢
6.9509
14.0€€C
1.2C67
«C085
1.7671
1.2C23
86.3054
82.7235
2.4731
1791.9835
15.8982
8.1317
19.4671
38.5210
11.4731
30.7126
21.3713
30.4551
36.7665
35.8413
25.7335
21.9790
38.8293
30.6287
17.3263
17.1347

—-SIcMal

5.4714
5.4714
54714

55934

5.1076
5.4714
5.4714
5.4714
5.4714

5.4714

5.5095
5.4714
94496
5.4714
S5.4714
55095
5.4714
5.4714
5.4960
5.4261
54730
544658
5.4€58
54620
54525
54558
545095
54714
5.4439
54439
5.4714
He47114
Y a%4439
Se4T14
2.E77C
2.8770
2.8770
2.E770C
2.8770
2.8770
2.8779
2.E770
28770
2.8770
248770
2.8770

2.8770

2.8770
2.8770
28770

6.1163
T.4048
7.1991

«0C00
1.8713
1.9092
3.7238
2.0796
57521

«5467
1.5359

«5000
3.1638
4.7630

«4230

2.4270
<4731
.C000
<2724

21.9845
 4.8285

3.2797

2.7926

3.5501

3.5342
<4049

3.0975
<4022
.4022

4.4€71

4,6549
.5153

312.5548

2.8770

3.6877

6.7276

4.9456

2.5058

4.8289

3.5512

7.4791

4.9488

5.1302

4.5954

4.6355

"3.8502

2.2253

2.1622

2.0655

<0000

«124983
«051399
«09€545
_efQ0CO00
«0C0000
« 043047
«023189
«195886
«157823
.125500
-.066789
«239888
«184530
—e136752
«C79964
—«031089
«115834
-00CCOQ
- 008598
«094658
«C46002
«09E032
« 098549
«G63616
«097397
«015101
«126533
-.023745%
—-+G35833
«224576
«101178
«0T£215
«14C359
1.00CN00
—<103714
« 047625
-.00C481
-.025713
«214049
—e(9£231
«155630
«230490
-« 267236
—«089012
~-.016324
-.048057
—-06£€101
-«0760C01
»002813



oM

VARL VAR2 N MEANL MEAN2 SIGMAL _ SIGMA2 CORRELATION
13 29 334 15.8982 8.2605 2.8770 2.3512 -+104965
13 30 334 15.8982 76317  2.8770  2.0632 _—.068358
13 31 334 15.8982 10.2275 2.8770 '~ 2.2258 ~.108127
13 32 334 15.8982  7.0120  2.8770  1.8986 _ -~.125847
137 33 7334 15.8982 12.0060 2.8770 1.7042 =.129948
13 34 334 15.8982 62754  2.8770  2.3679 _ -.045987
13 35 334 15.8982 845749 2.8770 2.5709 -.071831
13 36 334  15.8982 8.7485  2.81770 2.4828  —.110887
13 37 334 15.8982 21.6796 2.8770  7.1495 ~.154713
13 38 334  15.8982 106.8772 _2.8770___19.4967 -.102173
13 39 334 15.8982 9.8713 2.8770  4.4065 =.051809
13 40 334 15.8982 37.4611  2.8770 9.2670 ___—.016095
13 41 334 15.8982 85.4701 2.8770  14.9670 -.003617
13 42 334 15.8982 19.9192 2.8770 641163 _ 002935
13 43 334 15.8982 34,7305 2.8770  7.4048 -.072120
13 44 334  15.8982  30.6228 _ 2.8770  7.1991 __  ~.023537
13 45 89 15.6966 1.0000 2.8577 .0000 .000000
13 46 69 159663 1.0C00 2.8618 _ .0000 000000
13 47 334 15.8982 4.9641 2.8770 1.8713 « 009887
13 48 334 15.8982 4.9581 2.8770 1.9092 .012851
13 4S5 334 1548982 84.5000 2.8770  3.7238 -.018165
13 50 334 15.8982 84.4914 2.8770 2.0796 =+031365
13 51 334 15.8982 27.4641 2.8770  5.7521 ~.085796
13 52 150 160000 2.7408 2.8519 «5467 .030985
13 53 334 15.8982 2.8263 2.8770 1.5359 -.036523
13 54 178 15.8315 1.5000 2.8629  +5000 .047096
13 55 334 15.8982 4.5269 2.8770  3.1638 -.014171
13 5¢ 334 15.8982 11.8802 2.8770 4.7630 012438
13 57 150 16.0000 1.7667 2.8519 <4230 2.016581
13 58 334 15.8982 2.2096 2.8770 2.4270 -.050115
13 59 334 15.8982 1.6617 2.8770 <4731 «029687
13 60 156 15.9744 1.0000 2.8911  .0000 .000000
13 61 223 15.8655 1.9193 2.9540 <2724 -.019067
13 62 244 15.8115 96.9580 2.9610 21.9845 «041766
13 63 288 15.8472 25.2873 2.9459  4.8285 <014132
13 64 288 15.8472 15.1641 2.9459 3.2797 .040690
13 65 245 15.8122 9.3626 2.9550 2.7926 .054084
13 66 285 15.8175 6.9509 2.9347 3.5501 .038880
13 67 288 15.8472 14.0660 2.9459  3.5342 ~-.013539
13 68  15C 16.0000 1.2067 2.8519 <4049 -<011546
13~ 89 334 15.8982 .0085 2.8770 ° ~ 3.0975 =J000771
13 70 276 15.8587 1.7971 2.5325 <4022 «027917
13 71 276 15.8587 1.2029 2.5325 .4022 -.021773
13 72 334 15.8982 86.3054 2.8770 4.4671 ~.095891
13 73 334 15.8982 82.7335 2.8770  4.6549  .057219
13 74 276 15.8587 2.4731 2.9325 <5153 -.002369
13 75 334 15.8982 1791.9835° ~ 2.8770 312.5548 ~ -.1217881
14 14 334 8.1317 8.1317 3.6877 3.6877 1.000000
14 15 334 8.1317  19.4671  3.6877  6.7276 .010312
14 16 334 801317  38.5210  3.6877  4.9456 «123791



A
.-

VAR1 VAR2 N MEAN1 MEAN2 SIGMAY SJGMA2 CORRELATION

14 17 334 8.1317 11.4731 3.6877 2.5058 «249862
14 18 334 8.1317 30.7126 3.6877 4.8289  ___ —.052347
14 15 334 8.1317 21.3713 3.6877 3.5512 «058452
4 20 334 801317 30.4551 __ 3.€877 _ T.4791 ~039082
14 21 3% 8.1317 36,7665 3.6877 4.9488 -.218479
14 22 334 8.1317 35.8413 3.6877 5.1302 «348317
14 23 334 81317 25,7335 3.6877 4.5954 .070797
14 24 334 8.1317 21.9790 3.6877 4.6355 .250620
14 25 334 8.1317 38.8293 3.6877 3.8502 «162897
14 _ 26 334 __ B.1317 _  30.6287_ _ 3.6877 _ _ 2.2253 .063240
14 277 334 841317 17.3263 3.6877 2.1622 .073087
14 28 334 8.1317 17.1347 3.6877 2.0655 -.001151
14 29 334 8.1317 B.2605 3.6877 2.3512 .098255
14 30 324 8.1317 7.6317 3.6877 2.0632 .078783
14 31 334 8.1317 10.2275 3.6877 2.2258 .087903
14 32 334 8.1317 7.0120 _ 3.6B77_ __1.8986 ___ _ 2125924
14 33 ' 334 8.1317 12.0060 3.6877 17042 -155185
14 34 334 8.1317 6.2754 3.6877 2.3679 «046247
14 35 334 8.1317 B.5749 3.6877 2.5709 -.002619
14 36 334 801317 8.7485 3.6877 2.4828 «039262
14 37 334 8.1317 21.6796 3.6877 7.1495 .136053
14° 38 334  8S.1317 106.8772 3.6877 _ 19.4967  __ .047655
14 39 334 8.1317 9.8713 3.6877 4.40665 .096299
14 46 334 8.1317 37.4611 3.6877 9.2670 -.032003
14 41 334 8.1317 85.4701 3.6877 14.9670 .692180
14 42 334 8.1317 19.9192 3.6877 6.1163 .093921
14 43 334 8.1317 34.7305 3.6677 7.4048 .081668
14 44 334 8.1317  30.6228  3.6877 ___ 7.1991 _ .127842
14 45 £9 8.9213 1.0000 3.5035 .0Gae .000000
14 46 89 R« 1685 1.00C0C 4.2194% .0000 .C0G000
14 47 334 8.1317 4.9641 3.6877 1.8713 -.169823
14 48 334 841317 4.9581 3.6877 1.9092 -.178247
14 49 334 8.1317 84.5C00 3.6877 3.7238 ~.094623
14 S0 334 8.1317 84.4514  3.6877 _ 2.0796  —.C37487
14 51 334 81317  27.4641  3.6877 5.7521 .009398
14 52 150 8.2000 2.7408 3.£730 .5467 .036784
14 53 334 8.1317 2.8263 3.€877 1.5359 «115801
14 54 178 Be5449 1.5000 3.8962 +5000 -.096608
14 55 334 8.1317 4.5269 3.6877 3.1638 .021508
14 56 334 8.1317 11.8802 3.6877 4.7630 -.133932
14 ~ 5T 150 8.2000 1.7667 3.8730°77 © .4230°  -.256396
14 58 334 81317 2.2096 3.6877 2.4270 «0354C0
14 59 334 81317 1.6617 3.6877 .4731 .073591
14 6C 156 7.6603 1.0000 3.3732 .0000 .000000
14 61 223 8.2018 1.9163 3.5084 .2724 ~.025049
14 62 244 8.4918 96.9580 3.8512  21.9845 ~<141435
14 63 288 8.3542 25.2873 3.7684  4.8285 = -.135401
14 64 288 8.3542 15.1641 347684 3.2797 -.105278
14 €5 245 Be 4694 9.3626 3.8593 2.7926 - 150427

14 66 235 8.3193 6.9509 3.7566 3.5501 -.087707



ol

VAL VAR? N MEANI MEAL2 SIGrAL SIGMA2 CORRILATION
14 &7 28 843542 14.5¢6¢0 3.76414 3.5342 -<110534
14 €8  15¢ ~ Pe2000 1.2067 38720 <4049 «C1€154
Y477 769 334 T 8.1317 0085 3.6977 3.7975 ~.C885A8
14 70 276  B8.3587 1l.7571 3e21d1 «4C22 -.058786
14 71 27¢ 143587 1.2029 3.£181 <4022 «065865
M4 7T 334 Bl.1317 86.3054 3.6877 4,4671 -«071142
14 73 3%4 B.1317 82.7235 I.6P77 446549 -«086731
14 74 27¢  R.3587  2.4731 3.5131 «5153  =.157769
14 ' 334 3.1317 1751.9€35% 2.6877 312.5548 «1C4153
15 15 334 12,4671 19.4%71 65,7275  &.7276 1.COCOGD
1V 1& 334 19.4571 35.521L be 1275 4.9456 «381873
15 17 334 17.4A71  11.4731 5.72746 2.5C58 «433732
15 77713 334  13.4671 20,.712¢ 6.727¢ 4.82R9 .500228
15 19 334 19.4671 21.3713 6.7274 2.5512 -.163157
17 Z¢C 334 17.4671 20,4551 £.7275 7.4791 .£0C325
1: 21 334 14571 36 7£55 61770 4.9488 «294193
1% 272 3%4 T 19.4571 0 7 25.8412 L. T2 S5e13C2 « 49685
1z 23 354 194671 25.7228 61275 4.5954 «344524
1 z4 334 T 19.4571 21.97%u 6e727H 4.6355 «614368
Ly ?5 334 16.4671 34,8293 He12To 31.8502 « 645506
15 26 7 354 172.4671 3L.674617 He 1275 2.2253 «G241E2
1% 27 371 19.4671 17.3258% L7275 2.1622 -C13308
1o 25334 19.4671 0 17.1347 6.727% Z2+CE55 —-a014845D
13 23 324 19.4671 Be2f0S 51774 2.3512 «£39251
1> 3¢ 334 134671 T-6217 0el1215 2.C632 <C7€84%
1" 31 334 12.4671 16.2275 Cel127 2.2258 -. 050069
1" 37 334 19.4671 70127 61275 1.8586€ < 077857
1: 33 334 19.4571 12.C0LE 61275 le7C42 -.C%€25)
1= 35 3,4 19.4671 €.2754 1210 2.3679 .C19740
1= 35 334 19.4571 3.5749 € 1275 2.5709 «GCC40
1= 36 374 174671 Fe 1400 € 1715 Ze4228 < 04C731
15 317 3534 1944571 21.67Y9¢ 6.7274 71495 «(125271

) 35 334 19.46T1 106.8772 6.1215 15.49¢7 .07%4B8B4
1: 35 334 1745371 9.8712 5.7275 4.4065 —~eC32209
- 30 T 33% 17-45671 I7.4ETL 5. 7775 T<Z&T0 ~.C26938
1= 41 334 17,4571 85,4701 6.7776 14.9670 «032&266
I %2 375 194571 199157 5-1275 71153 <O54179
15 43 334 19.4671 34.7205 5.7276 7.4048 «C18874
15 XA 37 [9.45671 3C.k272 6.7273 71591 —-C5&81I9
15 45 ©3 153258 1.0606¢ 7.1087 .0000 - 0000C0
15 55 BS 20,9326 T-CTO6 7.C005 - G000 - 00COC0
15 47 334 . 19.4671 4.9641 Hel270 1.8713 -060789
1% 4T 354 19.4671 4.95aT 6.1273 1.5092 .042783
15 49 324 19. 4671 B4.50L0 6.1276 3.7238 «1326%5
15 50 354 19.45871 ta.4CT4 ve 17 1T& 2798 -~ U04954
15 51 334 19.4671 274841 6.72175 3.7521 « 042599
IH 57z | 192367 e 44T beT 33 XYY —e 14430
1% 53 334 19.4671 2.8263 5.7276 1.5359 .120272
15 54 178 19.6292 1.5G00 T1742 -5000 -181675

15 55 334 134671 4,52€9 67275 2.1638 —-«024087




~ -
e

S

VARL _VAR2 N MEANI MEAN2 SIGMAL SIGMA2 CORRELATION
15 56 334 19.4671 11.8802 6.7276 447630 .028188
15 ST _150_ 1902867 1.7667 __ 6.5933 <4230 -.009483
15 58 334 19.4671 2.2096 6.7276 2.4270 .025361
15 59 334 19.4671 1.6617 6.7276 -4731 -.036892
15 60 156 19.2821 1.0000 6.1736 «0000 .000000
15 61 223 19.2601 . 1,9193_  _6.8648 ___ +272% ~.055919
15 62 244 19.5533 96.9580 6.8168 21.9845 .037933
15 63 288 19,4201 = 25.2873 _ 6.1660 4.8285 « 004382
15 64 288 19.4201 15.1641 6.7660 342797 -.022783
15 65. 245 __19.5633 _ __ 9.3626 68046 2.7926 .031423
15 66 285 19.4035 6.9509 6.7701 3.5501 .031336
15 67 288  19.4201 _ 14.0660 6.7660 3.5342 —+020145
15 68 150 19.2867 1.2067 6.5933 <4049 .022757
15 __ 69 334 19.4671 «0085 _ 6.7276 __ 3.0975 _ «162831
15 ¢ 276 19.3478 1.7971 6.7305 <4022 .023396
15 71 276 19,3478 1.2029 __ 6.7305 4022 —«036782
15 72 334 19.4671 86.3C54 6.7276 444671 «143197
15 . _ 73 334 19.4671 82.7335  6.7276_ 46549 <082370
15 74 276 19.3478 2.4731 6.7305 <5153 .007549
15 75 334 19.4671 1791.9835 6.7276 312.5548 _ __  +012061
16 16 334 3845210 38.5210 4.9456  4.9456 1.000000
16 17 334 _38.5210 _11.4731  4.9456 ___2.5058 «404348
16 18 334 38.5210 30.7126 4.9456  4.8289 <546350
16 19 334 38.5210  21.3713 4.5456 35512 132699
16 20 334 38.5210 30.4551 4.9456  7.4191 «350635
16 21 334 38,5210  36.7665 4.9456  4.9488 _ __ .218194
16 22 334 38,5210 35.8413 4,9456 5.1302 «352905
16 23 334 38,5210 _ 25.7335  4.9456 __ 4.5954 «488532
16 24 T 33% 38.5210 21.9790 4.9456 = 4.6355 <643414
16 25 334  38.5210  38.8293  4.9456 _ 3.8502 _ _ _ .533920
16 26 334 38.5210 30.6287  4.9456  2.2253 .143804
16 27 334 38.5210 17.3263  4.9456 __ 2.1622  _ +320652
ie6 28 334 38,5210 17.1347  4.9456 2.0655 =.072524
16 29 334 38,5210 _  B8.2605 _ 4.9456 2.3512 «090294
16 30 "334 T38.5210 76317 4.9456  2.0632 <071032
16 31 334  38.5210 102275 4.96456  2.2258 .196756
1€ 32 33% 38.5210 7.0120 4.9456  1.8986 <163549
16 33 334 38.5210 12.0060  4.9456  1.7042  +204249
16 34 33% 38.5210 6.2754 4.9456 - 2.3679 <148562
16 35 334 38.5210 8.5749 4.9456 2.5709 «048267
1877386 7 33% 7 38,5210 T B.T485 T T 4.9456 2.4828 <235484
16 37 334 38,5210 _ 21.6796  4.9456  7.1495_ .308365
16 38 334 38.5210 106.8772 4.9456  19.4967 <091176
16 39 334  38.5210  9.8713 _ 4.9456 __ 4.4065 .132356
16 40 334 38.5210 37.4611 4.9456  9.2670 =.048030
16 41 334 38.5210 85.4701 4.9456 14,9670 .019828
16~ %2 334 T 38.5210 19.9192 %.9456 6.1163 <022376
16 43 334 38.5210 3447305  4.9456  T.4048 .077332
167 %4~ T 33% 38,5210 30.6228 4.9456  7.1991 -169078
16 45 89  36.7753 1.0000 4.7964 -0000 .000000




VAR]

16

1l¢
lé&

16

16
16
18
16
16
16
16
18
16
16
1¢
16
16
1¢&
16
lé
16
1¢
16
16
1€
1¢
16
1€
16
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17

89
334
334
334
334
334
150
334
178
334
334
150
334
334
156
223
244
288
283
245
285

28e

15€
324
276
276
334
334
276
334
334
334
334
334
32

334
334
334
334
334
334
334
334
324
324
334
334
334
334
334

MEANL

39.9775
3845210
38.5210
38.5210
38.5210
38.5210
3£.1133
33.5210
38.3764
3845210
38.5210
3041133
38.5210
38.5210
38.6859
38.7265
3843361
38.5035
38.5035
3843429
38.4912
38.5035
38.1133
38.5210
3B.4855
38.4855
31.521C
38.5210
38.4855
38.5210
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11,4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731

MEAN2 __ SICMAL _

1.0000 4.4996
4.9¢41 4.5456
4.,9581 4.5456
84.5000 4.5456
84.4914  4.5456
27.4641 4.5456
2.7408 4.5820
2.8263 445456
1.5000 4.9183
4.5269 _ 4.9456
11.8802 4.S456
1.7667 4.532C
2.2096 4.5456
1.6617 4,9456
1.0000 4.9715
1.9193 5.0265
96.9580 5.0157
25.2873 4.S490
15.1641 4¢5490
9.3626 9.C066
6.9509 4.6733
14.0660 4.5490
1.2067 4.5820
0085 4.9456
1.7971 4.5207
1.2029 4.5207
86.3054 4.5456
82.7335 4.545%
2.4731 4,5207
1791.9835 4.5456
11.4731 .5C58
30.7126 2.5058
21.3713 2.5658
30.4551 2.5058
36.7665 2.5053
35.8413 2.56G58
25.7335 2.50538
21.979¢C 2.5053
38.8293 2.5C58
30.6287 2.5¢58
17.3263 2.5058
17.1347 2.3C58
8.2605 2.5058
7.6317 2.5058
10.2275 2.5058
7.0120 2.5058
12.0060 2.5058
6.2754 2.5058
8.5749 2.5C58
8.7485 2.5C58

1.8713
1.9092
3.7238 _
2.07986
5.7521

« 5467
1.5359

«5000
3.1638

.0000

4,.7630

<4230
2.4270
<4731
.0000

2724
21.9845
4.8285
3.2797
2.7926
3.5501
2.5342
«4C49
3.0975
<4022
<4022
4.4671
4.6549
.5153
312.5548
2.5C58
4.8289
3.5512
7.4791
4.9488
5.1302
4.5954
4.6355
3.8502
2.2253
2.1622
2.0655
2.3512
2.0632
2.2258
1.8986
T 1.7042
2.3679
2.5709
2.4828

SIGMA2 CORRELATION

«00GC00G
«175426
«136126
.34C751
«226314
«043282
-.024796
«178636
«325543
«042432
-+00G105
«117620
-.038554
«000000
T002922__5_
«121400
« 063909
«103904
«127392
«C95762
«13G757
-.021525
«257720
-~+0014485
~055272
«372533
«191096
«102984
«255528
1.6GC00C
«400937
«434228
«12093¢
«264822
«318530
« 544717
«453063
«G58342
« 046661
-«115907
«020757
«005899
«09C690
«107309
«02C930
«003799
« 148576



VAR2

37
38
39
40
41
42
43
44
45
46
47
48
49
5C
51
52
53
54
55
5

57
53

6C
61
62
63
64
¢s
66
67
68
69
7C
71
72
73
14
75
18
15
26
21
22
23
24
25
26
27
28

A

334
334
334
324
334
334
334
334

8s

a9
334
334
334
334
334
150
334
178
334
334
150
334
334
16
223
244
258
283
245
265
2848
150
334
216
276
334
334
276
334
334
334
334
334
334
334
334
334
334
334
334

MEAN1

11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.4731
11.2247
12.0899
11.4731
11.4731
11.4731
11.4731
11.4731
11.4933
11.4731
11.6573
11.4731
114731
11.4333
11.4731
11.4731
11.2628
11.3453
11.6516
11.4896
11.4896
11.6449
11.4912
11.4896
11.4933
11.4731
11.5036
11.503¢6
11.4731
11.4731
11.5036
11.4731
30aT126
30.7126
30.7126
30.7126
30.7126
3C.7126
30.7126
30.7126
30.7126
30.7126
30,7126

MEAN2

21.6796
106.8772
9.8713
37.4611
85.4701
19.9192
34.7305
30.6228
l.0CCC
1.00C0
4.9641
4,981
84,5000
84.4914
27.4641
2.7408
2.8263
1.5000
4.5269
11.8802
1.7667
2.2096
1.6617
1.0000
1.9192
96.9580
25.2873
15.1641
9.3€26
6.9509
14.0660
l.2067
.0C85
1.7971
1.2029
86.3054
82.7235
2.4731
1791.98€35
30.7126
21.3713
30.4551
36.76€5
35.8413
25.7335
21.9790
38.8293
30.6287
17.3263
17.1247

2.5C58
2.5058
25058
25053
2.5C53
2.505¢
2.5053
2.5C58
2.7345
2.6079
2.5058
2.5058
25058
2.5054
2.5058

23292 .

25056
2.7C67
2.5058
2.5053
2.3202
2.5058
2.5058
2.2364
2.5202
22914
2.4181
24181
2.3838
2.4129
2.4181
2.3202
25053
24100

2.4100

2.5C53
2.5G58
2.4100
245053
4.£239
4.8289
4.8289
4.E289
4.8289
4.2289
4.£289
4.2289
4.8299
4.£289
4.8239

. SIGMA2 _ CORRELATION

T7.1495
19,4967
4.4065
32670
14.9670
61163
7.4048
741991
«0CCO
+00600
1.8713
1.9092
3.7238
2.0796
5.7521

1.5359
<5600
3.1638
4.7630
<4230

. 2.4270
<4731
0000
.2724
21.9645
4.8285
3.2797
2.7926
3.5501
3.5342
<4049
3.0975
 +4022
" e4C22
4.4671
446549
.5153
312.5548
4.8289

. 3.5512
7.4791
4.9488
5.1302
4.5954
4.6355
3.8502
2.2253
2.1622
2.0655

«5467.

.145663
«030666
.070320

. -—2064744

+02C0C96
« 063444
«054631
-.052511
+00C000
_..«000000
- 008094
«022920
«181285
«118116
.097352
.+077981.
«167591
«159818
-.018602
«064450
~.06€123
«07G344

- -.039255

«00C0G0o
« 086322
—-.053236
—+057961
-~«065180
-.055176
~-.073043
+138637
— 044102
«103916
«215516
-08S0%4
-«091127
«12€328
1.00cC0Go
-+116343
«569746
«431059
-.079C67
«265042
«562972
«5017679
« 072542
«158385
«004785



VARL VARZ " MEAN1 MEAN2 SICMAL __ SIGMA2 CORRELATION

18 26 334 30.7126 8.2605 4.£289 2.3512 .080696
1e 36 334 30.7126 7.6317 4.£289 2.0632  .025438
1€ 31 334 30.7126 10,2275 4.8299 2.2258 <006921
1o 32 334 30,7126  7.0120 __4.6289 _ 1.8986 __ ,047075
1 33 334 30.7126 12.0060 4.8289 1.7042 < 077340
1€ 34 334 30.7126 6.2754 4.8289 2.3679 .088620
1¢ 35 334 30.7126 8.5749 4.6289 2.5709 .033326
¢ 36 334 30.7126 B.7485 4.8289  2.4828 .148051
18 37 334 30.7126 21.6796 4.8289 741495 .180575
18 38 334 30.7126  106.8772 _ 4.8289  19.4967__ _ +052702
1 39 334 30,7126 9.8713 4.8289 4.4065 .004593
186 4G 334 30.7126 37.4611 4.8289  9.2670 -+039590
18 41 334 30.7126 85.4701 4.8289  14.9670 -.032224
18 42 334 30.7126 19.9192 4.82839 6.1163 «025469
1¥ 43 334 30.7126 34,7305 4.0289 7.4048 052008
¢ 44 334 30.7126 30.6228 4.8289  7.1991 _=.012678
15 45 &9 29.4382 1.0000 5.1863 .0C00 -000000
18 46 89 32.0674 1.0C00 4.4515 .0000 .000000
1t 47 334 30.7126 4.9641 4.£289 1.8713 .126089
1t 48 334 30.7126 4.9581 4.8239 1.9092 .115930
13 49 334 30.7126 84.5000 4.3289 3.7238 «240760
18 5C 334 30.7126 84.4914  4.8289  2.0796 .128998
15 51 334 30.7126 2T.4€41 4.1289 5.7521 .123585
3 52 150 30.8333 2.7408 445257 «5467 «044844
18 53 334 30.7126 2.8263 4.8289 1.5359 .199145
18 54 178 30,7528 1.5000 5.C085 «5000 <262476
18 55 324 30.7126 4.5269 4.8289 3.1638 -.118643
1€ 56 334 30.7126 11.8802 4.6289 4.7630 .057993
18 57 150 30.8333  1.7667 4.5267 <4230 -.G218€2
18 58 334 30.7126 2.2096 4.5289 2.4270 «153312
18 59 334 30.7126 1.6617 4.8289 <4731 -.022905
18 6C 156 30,6667 1.0000 4.6151 .0000 .000000
) 61 223 30.6547 1.9193 4.5547 <2724 .12221%
18 62 244 30.5615 96.9580 4.5597  21.9845 .055766
18 63 288 30.6632 25.2873 4.8799 4.8285 "« 094071
13 64 288 3046632 15.1641 4.8799 3.2797 .070003
18 65 245 30.5714 9.3626 4.5520 2.7926 «034504
18 66 285 30.6842 6.9509 4.£895 3.5501 .G07596
18 67 288 30.6632 140660 4.8799 3.5342 -.010690
18 68 150  30.8333 1.2067 4,9267 +4049 .003899
18 69 334 30.7126 .0085 4.8289 320975 202823
18 76 276 30.6159 1.7971 4.8846 +4022 -.015691
16 71 276 30.6159 1.2029 4.3846 <4022 -.004597
18 72 334 30.7126 86.3054 4.8289  4.4671 «291240
18 713 334 30.7126 82.7335 54,8289  4.6549 .10C752
18 74 276 30.6159 2.4731 4.8846 .5153 .035992
18 15 334 30.7126 1791.9835 4,8289 '312.5548° 2132653
19 19 334 21.3713 21.3713 3.5512 3.5512 1.00C00C
19 2C 334 21.3713 30.4551 3.5512  7.4791 - <404971

19 21 334 21.3713 36.7€65 3.5512 4.9488 —e222847



29
3¢
31

37

334

334
334
334
334
334
334
334

334

334
334
334
334
334
334

334

89
89
334
334
334

334

334
150
334
173
334

T 334

150
334
334
156
223

" 244

288
288
245
285
288

1507

334

T 276
2176

.. -MEAN1 -..MEAN2Z
21.3713 35.8413
21,3713 25.7335
21.3713 21.9790
21,3713 38.8292
2le3713 30.6287
21,3713 17.3263
21.3713 17.1347
21,3713 8.2605
21.3713 T.6317
21.3713  10.2275
21.3713 T.0120
21.3713 12.0060
21.3713 62754
21,3713 845749
21.3713 B.7485
21.3713 21.6796 _

21.3713 106.8772
21,3713 9.,8713
21.3713 37.4611
21,3713 8544701
21.3713 19,9192

| 21,3713 34.7305
21.3713  30.6228
21.6629 1.0000
21,4382 1.0060

21.3713 409641
21.3713 4,9581

21.3713 ___ 84.5000
21.3713 84.4914
21.3713 27.4641
21.3533 27408
21.3713 248263
21,5506 1.5000

21.3713___ 4.5269
21.3713 11.8802
21.3533 1.7667
21.3713 2.2096
21.3713  1.6617
21.1667 1.0000
21.3184 1.9193

TTT21.266%7  96.9580
21.3993 _ 25.2873
21,3993 15.1€41
21.2612  9.3626
21,4105 6.9509
213993 14.0660

2103533 1.2067 °

21,3713 .0085
21.4275 1.7971
21.4275 1.2029

SICMA]L SJGMA2 CORRELAT]ON

3.5512 5.1302 «568899
3.5512 4.5954 _2539039
3.5512 4,6355 -+044998
35512  3.8502 _=e107919
3.5512 2.2253 «063286
345512 2.1622 096133
3.5512 2.0655 «058492
3.5512 23512 _ __ —.006203
3.5512 2.0632 «000272
_3.5512 _ 2.2258 «121889
3.5512 1.8986 «111691
35512 1.7042 084233
3.5512 2.36719 093946
3.5512 2.5709 «107144
3.5512 2.4828 «131481
_3.5512 7.1495 «170134
3.5512 19.4967 «023967
3.5512 | 4.40645 -.005173
3.5512 9.2670 «049296
3,5512 14,9670 _ ~e007790
3,5512 601163 «002071
3.5512 _ 7.4048 _=e013388
3.5512 7.1991 2112402
3.5631 <0000 «000000
3.4995 0000 « 000000
3.5512 1.8713 021832
3.5512 1.9092 009803
- 3.5512 _ 3.7238 «040076
365512 2.0796 164862
3.5512  S.7521 «015604
3.,4682 «5467 -e120595
13,5512  1.5359 077142
3.5512 3.1638 -+040863
T3.5512 4,7630 «063167
3.,4682 <4230 _~e011968
3.5512 2.4270 «044470
3.5512 4731 017734
3.5605 «0000 '« 00C000
3.5577 «2724 ~e037942
T3,e8067 7 7219845 T .059611
3.6387 4.8285 -+011323
3.6387 3.,2797 "« 090600
346541 247926 < 066649
3.6404 3.5501 "« 096356
3.6387 3.5342 «121410
“3.4682 L4049 T T 057188
3.5512 3.0975 -+062505
5578 <4022 ~.002678
3.5578 «4022 -+075822



N

334

334
276
334

T 334

334
334
334

... MEANL

21,3713
21.3713
21.4275
2143713

3044551

o—

3044551
30,4551
30,4551
30,4551
30.4551
30,4551
30,4551
3044551

30,4551

30,4551
304551

‘30,4551
3044551

30,4551
30.4551
30,4551
3044551

30,4551

30.4551
30.4551
304551

3004551

30.4551

30.4551

28.8427
32.3034
30.4551
30.4551
30.4551

30,4551

30.4551

30.5400

30.4551
30.5730
30.4551

30.4551

30.5400
30.4551
30.4551
30.3205
30.0404

30.4549°

303194
30.3194

30,4735

_ MEAN2 SIGMAL SIGMA2 CORRELATION
8603054 3.5512 4.4671 «057781
82.7335 3.5512 446549 000008
2.4731 3.5578 5153 ' «072367
1791.9835 345512 312.5548 = 112093
30.4551 ~ T.4791 74791 1. 000000
3647665 T<4791  4.9488 .417364
35.8413 744791 5.1302 «199907
25,7335 Te4791 45954 .032104
21,9790 74191 ~ 4.,6355 -626816
38,8293 74791 3,8502 2684031
20,6287 Te4791 2.2253 015728
17.3263 Te4T91L 241622 4056543
171347  7.4791 2.0655 -.0537178
Be2605  Te4791 243512 _ _=.013892
7.6317 T.4791  2.0632 T 009697
102275 _ . 7.4791 2.,2258 -o,008019
7.0120 T.4791 1.8986 003412
12,0060 7.4791 __ 1.7042 = =-.019006
62754 T.4791 ~  2.36719 -e029226
8.5749 T7.4791  2,5709 =e015941
B+7485 744791  2.4828 009711
21,6796  T<4791  T.1495 001159
106.8772 7.4791 ~ 19.4967 = =-.010129
9.8713 Te4791 _ 444065 ~+050096
37.4611 74791 9.2670 -<056291
85.4701 T7.4791 14.9670  =~.052462
19.9192 T.4791 6.1163 «000870
34,7305 Te4T91  To4048  -.023141
30,6228 744791 T 7.1991 -.082334
1.,0000 7.5311 .0000 ~ «000000
1.0000 69982 «0000 «000000
4,9641 7.4791 1.8713 «095082
4,9581 7.4791 1.9092 «059627
84.5000 Te4791 3.7238 136205
84,4914 77 TTT.479177 2.0736 T =.05T7410
27.4641 T7.4791 547521 «095377
27408 7¢2034° T o5467 « 006277
248263 7.4791 1.5359 « 066565
1.5000 7.4726 5000 «231557
4.5269 7.4791 3.1638 032759
11,8802 T TJATII T T T HGTE30 T T =.019734
1.7667 7.2034 4230 «023851
2.2096 T.4791 ~ 2.4270 062043
1.6617 T.4791 4731 -e052944 -
1.0000 ~~ 7.4842 0000 « 000000
1.9193 7.45117 02724 «003814
96,9580 " T 7.5458 T 21.984% T =.022805
25,2873 7.4625 4.8285 « 003596
15.1641  T.4625  3.2797 -+058108
9.3626  7.5358 2.7926  =.044201

Te0
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VARL _VAR2 N O MEAN1  MEAN2  SIGMALl __ _SIGMA2 CORRELATION
2v 66 225 30.2947 6.9509 74943 3.5501 ~.056666
20 67 284 303194 14,0660 714625 3.5342 . —«060535
2¢ 68 15C 30.5400 1.2067 7.2034 4049 «069164
20 63 334 30.4551 0085 7.4791 3.0975 202275
20 70  27¢ 30.2319 1.7971 7.4501 <4022 -.052017
20 71 2176 3062319 1.2C29 7.4501 4022 029041
20 72 334 31044551 86.3054 74791 4.4671 «147738
20 73 324 3064551 82.7235 7.4791 4.,6549 «078130
20 74 276 3G.2319 2.4731 7.4501 <5153 -+040553
26 15 334 30,4551 1791.9835 = 7.4791 312.5548 _  ~.025634
21 21 334 36.7665 36.7665 4.5488 4.,9488 1.00C000
21 22 334 3607665  35.8413  4.5483 @ 5.1302 _  —.228943
21 23 334 367565 25.7335 4.9488 4.,5954 «050847
21 24 334 367665 219790 4.G488  4.6355  __ .190209
21 25 334 3647645 38.8293 4.5488 2,8502 »328721
21 26 334 36,7565 30.62687 4.5483 2.,2253 —e049468
z21 27 334 36.7665 17.3263 4.9488 2.1622 -.056393
21 28 334 3607665 171347 4.9488  2.0655 _«00190R
21 29 334 36.7665 82605 4.5485 2.3512 «006001
21 3¢ 334 36.7665 T.6217 44,5483 2.0632 = -.0961C2
21 51 334 36,7665 10.2275 4.9483 2.2258 -.078893
21 32 3134 36,7655 7.0120 4.5488 1.898¢ =+071400
21 33 334 36. 1665 12.0060 4.5483 1.7042 -<130479
21 34 334 367665 62754  4.9488  2.3679 = -.037946
21 35 334 36.7665 B.5749 4.548¢ 2.5709 «0D349?
21 36 334 367665 874385 4eS488  2.4828 2 .028361
21 37 334 3667655 21.6796 445438 7.1495 -.042394
21 38 334 3607665 10668772  4£.5488  19.4967 -065737
71 39 334 36 1655 9.8713 4.35488 4.5065 -.032133
21 4C 334 36475665 374611  4.5483 9.2670 «077296
21 41 334 3647665 B5.4701 4.5488 14.9670 -.025600
21 42 334 367565 19.9192 445488 6.1163 —ea035442
21 43 334 36,7565 34,7305  4.9488 7.4048 «004493
21 44 334 3647665 30,6228 4.9483 7.1991 -004839
21 35 59 15. 8975 1.0900  4.6336  .0000 “.00conn
21 46 £9 37.8427 1.000C 5.ZC13 0000 000000
21 41T T334 T38.ThA65 T T 4.,9¢41 4.5488 2 1.8713 «063756
21 48 334 367565 4.,9581 4.5488 1.9092 «116848
21749 T334 T 73647665 84.5C00  4.5483 3.7238 «130302
21 56 334 36.7665 84.4914 4.9488 2.0796 «0560613
2T 751 T7T33% 7 36,7865 T 27.4641  4.,5488° 0 5.7521 -.040367
21 52 15¢C 37.0067 2.7408 5.2820 <5467 «006230
21 75377 33% T 36.7665 = 2.8263 45,5488 1.5359 «035636
21 54 178 368652 1.5000 540217 .5000 «194660
21 T 55 T334 36,7665 " 4,5269 4.9488 3.1638 003079
21 56 334 3607655 11.8802 4.5488 4.7630 «014310
21 57 15¢C 37.0067 1.7667 542820 <4230 -.032129
21 58 334 3647665 22096 4.9488 2.4270 -.03C326
21 59 334 36.7665 = 1.6617 " 4,5488 <4731 +036585
21 60 156 36.6538 1.000C 4.8€17 <0000 -09C005



N

223
244
268
2&8
245
285
280
150
334
276
276
334
334
276
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334

89

89
334
334
334
334
334
150
334
178
334
334

MEANL

366726
36.7582
36.7326
36,7326
36.7673
36.T7474
36.7326
37.0067
367665
36.7572
36,7572
3607665
36.7665
3647572
36.7665

35,8413

35.8413
35,8413
35,8413
35,8413
35.8413

35,8413

35.8413
35.8413
35,8413
35.8413
35,8413
35.8413
35.8413
35.8413
35.8413
35.8413
35.8413
35.8413
35,8413
35.8413
35.8413
35.8413
36.6180
35.6292
35.8413
35.8413
35.8413
35.8413
35.8413
35.9333

35,8413

3601236
35.8413
35.4413

4 [

MEAN2

1.9193
96.9580
25,2873
15.1641

93626

6.9509
14.0€60

1.2067

0085

1.7971

1.2029
86.3054
82,7335

24731

1791.9835

35.8413

25.7335
21.9790
38,8293
30,6287
17.3263
17.1347

8.2605

T7.6317
10.2275
7.0120
12.0060
602754
Be5749
8.7485
21.6796
106.8772
9.8713
37.4611
B85.4701
19.9192
34.7305
30.6228
1.0000
1.0000

4.9641

4.9581
84.5000
84,4914
27.4641

2.7408

1.5000
4.5269
11.8802

2.8263 °

541302
4.9116
5.4016

5.1302

51302
5.1302
5.1302
51302
5.4707
51302
5.1860
5.1302
5.1302

_ SIGMA2 CORRELATION
02724 2129292
21.9845 2037743
4,8285 «095112
3.2797 _ _ . _.028879
27926 « 024744
3.5501 «081451
3.5342 « 026739
«4049 . 2033643
3.0975 «119050
<4022 ,097031
_ 4,46T1 «163042
4.6549 «051368

_ e5153  .026974
312.5548 -+039104
2_.._5e1302 _1.000000
4.5954 «585189
4.6355 «272936
3.8502 «175975
202253 041522
21622 «068909
240655 = —.036973
23512 «013604
2.0632 «101969
202258 «120889
1.8986 «165262
1.7042 «109353
23679 .. =«108347
2.5709 «064121
2.4828 « 104289
T.1495 «227907
19.4967 «057308
404065 «103724
9.2670 « 044048
14.9670 «059305
T.4048 «098101
71991 «017349
«0000 «0000C0
«0000 « 000000
1.8713 "~ « 007515
3.7238 « 005094
20796 0117472
57521 «037195
«5467 «032094
1.5359 «G98715
«5000 -«095330
3.1628 -«010896
4.7630 -.009477



VARL,

23

23

23

57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
23
24
25
26
27
28
29
3¢
31
32
33
34
35
36
37
38
39
4G
41
42
43
44
45
46
47

. VARZ

48

_49
50
51

52
53

15C
334
334

156

223
244
288
288
245

285

288
15¢C
334
276
276

334

334
276
334
334
324
334
334

334

334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334

334

85
89
334
334
334

334

334

150
334

N o ————

103

MEAN1 _~ MEAN2 SICMAl SIGMA2 CORRELATION
35.9333 1.7667 54707 «4230 -029772
35.8413 2.2096 . 5.1302 _  2.4270 . _ _.085872
35.8413 1.6617 501302 <4731 «065459

35,5192 . 1.0000  __5.0465 0000 « 000000
35.8969 1.9193 75,0240 «2724 ~«065063
3601926 96.9580  5.1906 21.9845  «101728
36.0729 25,2873 542366 4.8285 «C11944
360729  15.1641 542366 _ _3.2797. . «1006341
3542000 9.3626 5.1813 2.7926 «118167
36.0632 _ 69509 5.2505 3.5501 «123995
36.0729 14.0660 542366 3.5342 «110150
35.9333 1.2067 544707 <4049 = -.035914
35.8413 0085 51302 3.0975 -e072729
3641522 17971  5.24174 . <4022 «024933
‘36.1522 1.2029 52474 «4022 -«127949
35,8413 _ 86.3054_ _ __5.1302 44671 _«055941
35.8413 82.7335 5.1302 4,6549 -+036999
3641522 2+4731 52474 _ <5153 «102073
358413 1791.9835 501302 312.5548 «168438
25.7335  25.7335 4.5954  £.5954 1.000000
257335 21.9790 4.5954% 4.6355 «419427
25.7335  38.8293 | _ 45954 3.,8502 326897
25.7335 306287 45954 2.2253 «C61472
25.7335 17.3263 4.5954  2.1622 182017
257335 17.1347 4.5954 2.0655 -+027760
25.7335 82605 4.5954  2.3512 « 027762
25.7335 7.6317 4.5954 2.0632 «074597
25.7335 10.2275 _ _ 4+5954 __ 2.2258 __  «065740
25.7335 7.0120 "%4.5954  1.8986 «171947
25.7335 12.0060  4.5954  1.7642 «106105
25.7335 6.2754 4.5954 2.3679 «077460
257335 8.5749 4.5954  2.5709 _  .118895
25.7335 8.7485 4.5954 2.4828 «122972
2547335 216796 __ 4+5954 _ T+1495 «231055
25.7335 T106.8772 7 T 4.5954  19.4967 021557
25.7335 9.8713 4.5954  4.4065 064988
25.7335 37.4€11 4.5954 9.2670 «040358
25.7335 85.4701 4.5954  14.9670 .039476
25.7335 19.9192 4.5954 61163 «011910
25.7335 34,7305 445954  T.4048 «036692
25.7335 30.6228  4.5954  T.1991 . 063208
252921  1.0000 4.8510  »0000 ~ «000000
26.2022 1.0000 4.4347 0000 « 000000
25.7335  4.9641 445954 148713 025696
25.7335 4.9581 4.5954 1.9092 «038654

___25.7335 84.5000 4.5954 3.7238 «109789
25.7335 84,4914 54,5954 2.0796 «086542
2547335 _  27.4641 4¢5954 = 5.7521 -125081
25.5333 2.7408 4.4895 «5467 -e130491
25.7335 2.8263 4.5954  1.5359  -188572



VAR1

23
23
23
23
23
25
23

23
23
23
23
23
23
23
23
23
23
2
2
?3
23
24
b
24
24
24

-~
£

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

178
334
334
150
334
334
156
223
244
2C8
288
245
2ES
28¢
156G
334
276
27¢
334
334
276
334
334
334
334
334
334
324
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334

89

&9
334
334
334
334
334

MEAN]

2547472
25.7335
25.7335
2545333
2567335
2547335
25.7179
25,6816
25.8197
25,7917
25,7917
25.8163
25.8035
25,7917
25,5333
25.7335
25.8514
25.8514
25.7335
25.7335
25.8514
2547335
21.9790
21.9790
21.9790
21.9790
21.9790
21.9790
21.9790
2149790
21.9790
219790
219790
21.9790
21,9790
21.9790
219790
21.9790
21,9790
21.9790
21.9790
21.9790
21.9790
21.0562
23.1910
21.9790
21.9790
21.9790
21.9790
21.9790

1 O,".
MEANZ

1.5000
4.5269
11.8802
1.7667
2.2096
1.6617
1.0000
1.9193
96.95E0
25.2873
15.1641
9.3626
6.9509
140660
1.2067
.0085
1.7971
1.2029
86.3054
82.7335
2.4731
1791.9835
21.9790
38.8293
30.6287
17.3263
17.1347
8.2605
7.6317
10.2275
7.0120
12.006C
6.2754
8.5749
847485
21.679¢
106.8772
9.8713
37.4611
85.4701
19.9192
34,7305
30.6228
1.0000
1.00C0
4.9641
4.9581
84.5000
84.4914
27.4641

1GHAL

4.6698
4.5954
445954
4.4B95

" 4.5954

4.5554
445090
4.8402
4.6280
4.6493
4.6493
4.5188
4.€683
4.8493
4.4895
445954

4.5829

445829
4.5954
4.5954
4.5829
4.5654
4.6355
48355
446355
446255
4,£355
4.6255
446355
4.6255
4.,£355
4.6355
446355
4,6355
406355
1106355
4.6255
4o6355
4.6355
446355
468355
406355
446255
4.5295
3.8826
446355
4.6355
4.6355
4.€355
4.6255

SIGMA2 CORRELATION

« 5000
31638
4.7630

<4230
204270

<4731

«0000

-« 2724

21.9845
4.8285
3.2797
27926
3.5501
3.5342

«4049
3.0975

«4022

.4022
4,4671
4.6549

«5153

1112.5548

4.6355

3.8502

20,2253

21622

2.0655
2.3512
2.0632
22258
1.8986
l.7042
2.3679

2.5709

2.4828

71495

19.4967

4,4065

9.2670

14,9¢&70

6.1163

7.4048

71991

-0000
«0000

1.8713

1.9092

3.7238

2.0796

5.7521

«097441
-.069831
«025762

. -.064361

«13279C
«00000C
«G00915
«070148
«031319
«045166€
«066763
«C37455
055565
+064056
073883

T =4039944

-.034759
«173444
«015717
«039486
.154630

1.000000
«735068
« 059617
«187386

-+052552
.053521
«028308
«103477
«103448
«136080
«001071
«C63798
«199450
«034525
«072276

-.084737
+027502
«306988
«005774
«00C000
«300000
«065149
«03C349
«164864
-004780
«139264



VAR2 N MEAN1 MEAN2 SIGMA1L SIGMA2 CORRELATION
52 150 21.6400 2.7408 4.7782 «5467 -.048113
.53 334 21,9790  __ 2.B263 = 446355 _ 1.5359 «182416
S4 178 22.1236 1.5000 4.5637 «5000 «233892
55 334 _ 21.9790 _ 4.5269 4.6355 3.1638 - 075599
56 334 21.9790 11.8802 4.6355 4.7630 ~+026964

.. 57 _.150  21.6800 = 1.7667  4.1782 -4230 -017154
58 334 21.9790 202096 4.6355 2.4270 «180028
59 334 21.9790 1.6617 4.6355 <4731 -+029170
60 156 21.8141 1.0000 4.7106 0000 «000000
61 223 21.8879 . __1.9193_  4.7683 «2724 «013748
62 244 21.8975 96.9580  4.8182 21.9845 «005738
63 288 21.9549 25.2873 446370 4.8285 ___«033340
64 288 21.9549 15.1641 54,6370 3.2797 «001286
65 245 21.9020 9.3626 4.8089 27926 -e012552
66 285 21.9333 6.9509 4.6543 3.5501 -.000128
67 288_ 21,9549  14.0660 _ __4.6370 3.5342 « 002406
68 150 21.6800 1.2067 4.7782 <4049 «072085
69 334 21.9790 0085 4.6355  3.0975 194991
70 2176 21.9094 1.7971 4.6768 <4022 -.011698
71 275 21.9094 1.2029 4.6768 .4022 = .015551
72 334 21.9790 86.3054 4,€355 44671 «?251173
73 334 21.9790 82,7335 _ 4.6355 446549 021664
74 276 21.9094 2.4731 T 4.6768 <5153 007012
75 334 21,9790 1791.9835  4.6355 312.5548 .097754
25 334 38.8293 38.8293 3.8502 3.8502 " 1.000000
26 334 38,8293 30.6287 3.6502 22253 097790
27 334 38.8293 17.3263 3.8502 2.1622 «190832
28 334  38.8293  17.1347 _ 3.8502 2.0655 -«062991
29 334 38.8293 8.2605 3.8502 2.3512 "«035339
30 334 38.8293 T.6317 3.8502 2.0632 «000758
31 334 38.8293 10.2275 3.8502 2.2258 «034536
32 334 38.8293 7.0120 3.8502 1.6986 «112095
33 334 38.8293 12.0060 3.8502 17042 .116971
34 334 38.8293 6.2754 3.8502 243679 «050148
35 334 38.8293 8.5749  T3.8502 T 2.5709 006282
36 334 38.8293 8.7485 3.8502 2.4828  .103566
37 334 38.8293 21.6796 3.8502 7.1495 «183459
38 334 38.8293 106.8772 3.8502 19.4967 _ «070996
39 334 38.8293 9.8713 38502  4.4065 «117646
40 334 38.8293 37.4611 3.8502 9.2670 -+059218
T 41 334 38.8293 7 85.4701 ~ 3.8502 14.9670 -003575
42 334 38.8293  19.9192 3.8502 641163 _ «062602
43 334 38.8293 34,7305 3.8502  T7.4048 «020756
44  333% 38.8293 30.6228  3.8502  7.1991 «014744

' 45 89 37.7528 1.0000 4.2248 L0000 T «00000n
46 89 39.8652 1.0000 2.8529 0000 «000000
T RT T 334 3B.8293 ~ 4.9641 T 3.8%02 1.8713 «117587
48 334 38.8293 4,9581 3.8502  1.9092 «064196
49 7 334 '36.8293 84.5000 '3.8502  3.7238 T .198073
50 334 38.8293 84.4914 3.8502  2.0796 «051249



VARL

1n

VAR2 N MEAN1 MEAN2 SIGMAL SIGMA2 CORRELATION

25 51 334 38.8293 274641 3.8502 5.7521 102940
25 52 150  3B.88B00 __ 2.7408 348469 45467  —.027994
25 53 334  38.8293 "2.8263 3.8502 1.5359 133206
25 54 178 38.8090 1.5000  3.7563 «5000 281178
25 55 334 38.8293 4.5269 3.8502 3.1638 021638
25 56 334 38.8293  11.8802 3.8502 447630 —.006992
25 57 150 38,8800 1.7667 3.8469 <4230 003278
25 58 334  38.8293 2.2096  3.8502 _  2.4270 . .075279
25 59 334 38.8293 1.6617 3.8502 <4731 «022542
25 6C 156 38.8526 __ 1.0000 3.9546 0000 .000000
25 61 223 "38.7175 1.9193 3.9157 <2124 —< 042400
25 62 244 38.9180 96.9580 3.8615 21.9845 «045540
25 63 288 38.8681 25.2873 3.8383 4.8285 «069304
25 64 288 38.8681 15.1641 3.8383  3.2797 033303
25 65 245 38.9265 9.3626 3.8559 2.7926 ~«007572
25 66 2B5 _ 38.8491 69509  3.8537 3.5501 .067422
25 67 288 38.8681 14.0660 3.8383 3.5342 060280
25 68 150 38.8800 1.2067 3.8469  .4049 092959
25 69 334 38.8293 .0085 3.8502 3.0975 «203716
25 ¢ 276 38.8913 1.7971 3.8215 «4022 011584
25 71 276 38.8913 1.2029 3.8215 4022 -.082303
25 72 334 38.8293 86.3054  3.8502 444671 _ _ 227247
25 73 334 38.8293 82.7335 3.8502 4.6549 -093518
25 74 276 38.8913 2.4731 3.8215 <5153 «022298
25 75 334 38.8293 1791.9835 3.,6502 312.5548 «124542
26 26 338 30.6154 30.6154% 2.2188  2.2188 1.00C000
26 27 338 30.6154 17.3136 2.2188 2.1571 «276170
26 28 338 30.6154% 17.1420 2.2183 2.0563 _-048286
26 29 338 30.6154% B.2485 2.2188° 77 2.3503 ' .15C518
26 306 338 3C.6154 7.6095 2.2188 2.0672 051105
26 31 338 30,6154 10.2367 2.2188 2.2155 «121436
26 32 338 306154 6.9852 2.2188 1.9052 «256305
26 33 338 30.6154 11.9970 2.2188 '1.7088 «229111
26 34 338 30.6154 6.2515 2.2188 2.3694 «140515
26 35 338 30.6154% 85444 '2.2188 7 2.5823 7 .1919TY
26 36 338 30.6154 8.71G1 2.2188 2.4935 227968
26 37 338 30.6154 21.6C06 2.2188 ~  7.1458° 171874
26 338 338 30.6154 106.8314 2.2188 19.5052 082587
26 39 338 30.6154 9.8728 2.2188 4.3925 4053567
26 4G 338 30.615% 37.3047 2.2188 9.3868 -+021220
2641 33877 30.6154 85.4497  2.7183 77 14,9480 —  .073523
26 42 338 30.6154% 19.8077 2.2188 6.1789 «125812
26 ~ 43 338 30.6154 34,7604 2.2188 7.3721 "«107049
26 44 338 30.6154 30.6272 2.2188 T.1644 228652
2677 45 91 30.3407 1.0000 2.5256 " .0000 -000000
26 46 91 30,7363 1.0000 1.9091 .0000 000000
P8 T 4T 338 77 30.6154 T 4.9704 2.2188 T 1.B682 T .153563
26 48 338 30.6154 4.9645 2.2188 1.9057 «049247
26 49 338 30.6154 B4.4704 2.2188 3.7394 "«218999
26 50 338 30.6154 84.4733 2.2188 2.0799 286702




VARl VAR? N MEAN1 MEAN2 SIGMA}L SIGMA?2 CORRELATION
26 51 338 30.6154 274497 2.2188 57285 -<107431
26 52 152 307039 . 2.T402 148455 ____«5457 ____  _—«Q66734%
26 53 338 30.6154 2.8166 2.2188 1.5294 «012340
26 54 182 3N0.5385 1.5000 2.2474 5000 088015
26 55 338 30.6154 4.5325 2.2188 3.1680 «039242
26 56 338 30,6154  11.9260 2.2188 _ 4.7646 101976
26 57 152 30.7039 1.7697 1.8455 <4210 -.036934
26 _ 58 338 30.6154 2.1953  2.2188  2.4161 ___ -.065462
26 59 338 30.6154% 1.6598 2.2188 <4738 -038752
26 60 156 30,7051 ____1.0000 2.1816 0000 .00€000
26 61 226 3N0.8717 1.9204 1.8474 <2707 -068035
26 62 248 30.6129 96.6569 2.0604 22.3135 . .193926
26 63 292 30.6370 25.2654 2.0369 4.8223 «079713
26 64 292 30.6370 15.1318 20369 3.3017 .. 136716
26 65 248 30.6250 9.3575 2.0597 2.7823 «167517
26 66 289 ____30.6505  __ _ _6.9164 1,9911 3.5898 «135090
26 67 292 30,6370 14.0291 2.0369 3.5645 «167130
26 68 152 30.7039 1.2039  1.B8455 _  __.4029 «072352
26 66 338 30.6154 -.0034 2.2188 3,1089 «071597
26 76 279 30.6344 1.7957 2.0309  .4032 _ . _.000707
26 71 279 30.6344 1.2007 2.G309 «4005 -<147729
26 72 338  30.6154 __ 86.2604____ 2.2183 4.4824 «22C684
26 73 33¢ 30.6154 82.7278 2.2188 4,65C8 «133494
2¢ 74 279 30.6344 2.4722 2.0309 L5133 .160705
2€ 13 338 30.6154 1787.1487 2.2183 314.4291 «295857
27 27 333 17.3136 17.3136 2.1571 2.1571  1.000000
27 2¢ 338 17.3136 17.1420 2.1571 2.0563 -.033385
27 29 338  17.3136 _  B8.2485_ __ 2.1571 2.3503 -.055238
27 30 334 17.3136 7.6095 2.1571 2.0672 134283
27 31 338 17.3136 10.2367 2.1571 2.2155 «147902
27 32 338 17.3136 6.9852 2.1571 1.9052 «101192
27 33 338 17.3136 11.9970 2.1571  1.7088 .338959
27 34 338 17.3136 6.2515 2.1571 2.3694 «065030
27 35 338 17.3136 8.5444 2.1571 2.5823 «191899
217 36 3218 17.3136 g.7101 2.1571 2.4935 219320
27 37 338 17.3136 21.6006 2.1571  7.1458 _ <287012
27 38 338 17.3136 106.8314 2.1571 19.5052 -058214
27 39 338 17.3136 9.8728 2.1571 4.3925 = .109125
27 40 338 17.3136 37.3047 2.1571 9.3868 2 -.092826
27 41 338 17.313¢ BS5.4497 21571 14.9480 -.101082
2777 42 338 T 17.3136 19.8C77 21571 6.1789 <059130
27 43 338 17.3136  34.7604 21571  7.3721 ~ -.007181
27 44 338 173136 30.6272  2.1571  T.1644 -192878
27 45 91 16.9780  1.0C00 2.4087 .0000  .00000%
27 46 91 17.3846 1.000C  2.C422 = .C000 - 000000
27 47 338 17.3136 4.9704 2.1571 1.8682 «039744
27 48 338 17.3136 4.9645 2.1571 1.9057 .013504
21 49 338 17.3136  84.4704  2.1571  3.739%4  .154101
27 50 338 17.3136 84.4738  2.1571 2.0799 «159609

27 51 338 17.3136 = 27.4497 2.1571 S5.7285 119074



VARL

27

27

27

27

27

27

27

27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
28
2¢
28
23
28
28
24
28
28
28

28

28
28
28
28
26
23
28
28
28
28
28

28

28

28
28

_VAR2 N MEANL  MEAN2 __ SICMAL SIGMA2 _CORRELATION
52 152 17.2303 2.7402 2.0244 .5457 -.159669
53 338  17.3136  2.8166  2.1571  1.5294 .088282
54 7182 17.1813 1.5000 2.2422 5000 .090668

55338 17.3136 _ 4.5325  2.1371 3.1680 —-018124
56 338 17.3136 11.9260 2.1571 7 4.7646 < 019241
57 152 17.2303  1.7697  2.C244% 4210 -,022709
sg 338 17.3136  2.1953 2.1571 2.4161 .114840
59 333 17.3136 1.6598 2.1571 <4738 =.034549
60 156 17.4679 1.0000 2.0426 .0000 .000000

61 226 17.4071 __ 1.9204 __ 2.1765 _ 2107 «047514
62 248 17.2782 §6.6569  2.2359  22.3135 .023196
63 292 17.2911 25.2654  2.2240  4.8223 _  .006847
64 292 17.2911 15.1318 2.2240  3.3017 <047593
65 248 = 17.2984 943575  2.2258 @ 2.7823 = .000027
66 239 17.2941 6.9164  2.2291 3.5898 -3045645
67 __ 292 ___17.2911 14,0291 _ 2.2240 ___3.5645 -.008738
68 152 17.2303 1.2036 2.0244 <4029 .152128
69 333 17.3136 -.0034 _ 2.1571 3.1089 _ _ .078584%
70 279 17.2796 1.7957 2.2514 <4032 -.095019
71 279  17.2796  1.2007  2.2514 «4005 _ _.033165
72 3338 17.3136 86.2604 2.1571  4.4824 .22747C
73 338 17.3136 ___ 82,7278 ___2.1571 __ 46508 .029744
74 279 17.2796 2.4722 2.2514 5133 .005598
75 338 17.3136 1787.1487  2.1571 314.4291 214708
28 338 17.1420 17.1420 2.0563  2.0563 1.000000
2S5 338  17.1420 8.2485  2.0563 2.3503 __.172063
30 338 17.1420 7.6095 2.0563 2.0672 .090303
31 338 _17.1420  10.2367 2.0563 __ 2.2155 _ _ .066007
32 338  17.1420 6.9852 2.0563  1.9052 <06T747
33 338 17.1420 11.9970 2.0563 1.7088  .075898
34 338 17.1420 6.2515 2.0563  2.3694 .035176
35 338 17.1420 B8.5444  2.0563 2.5823 115264
36 338 17.1420 8.7101 2.0563  2.4935 "«068040

.37 338  17.1420 21.6006 2.0563  7.1458 =-029161
‘38 T7338 T 17.1420  T106.8314 2.6563  19.5052 74005023
39 338 17.1420 _ 9.8728 2.0563  4.3925 .095611
4G 333 17.1420  37.3047 2.0563  9.3868 -.016803
41 338  17.1420  85.4497 2.0563  14.9480 —.043850
42 338 T 17.1420 19.8077 2.0563  6.1789  .10972%
43 338 17.1420 34.7604 2.0563  7.3721 «161892

" "T44 3387 T17.1420 30.6272 2.0563 T.1644 T.138147

45 91 17.4066  1.000C  1.7287  .0000  _.000000
Y 91 17.2967  1.0000 1.6935 7~ .0C00 ~ .00C000
47 338 17+1420 4.9704 2.0563 1.8682 .031900

T 48 338 1771420 T T 4.9645 ~ T2.0563  1.9057 .017141

49 338 17.1420 84.4704 2.0563 3.7394 .039026
TG 338 17.1420 8424738 ~C583 700799 -048539
51 338 17.1420 27.4497 2.6563  5.7285 -.006677
52 T 1527 17.0724 2.7402 1.9129  .5457 = -=.093870
53 338 17.1420  2.8166 2.6563  1.5294 -.C16176

Y
()
N
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VARL VARZ N _ _MEAN1 MEAN2 SICMAL SIGMA2 CORRELATION
2¢ 54 182 17.3516 1.5000 1.7121 «5000 -<032092
28 55 338 17.1420 4.5325 2.0563 3.1680  —-.043855
28 56 338 17.1420 11.9260 2.0563 4.7646 --016442
28 57 152  _17.0724_  1.7697 . _1.5129  _.4210 2118722
29 58 338 17.1420 2.1953 2.C563 2.4161 « 035508
28 59 333 17.1420 1.6598 2.0563 «4738 ~e026324
25 6C 156 16.8974 1.0000 2.3729 -0000 000000
28 61 226 17.1549 1.9204 1.9043 «2707 -058252
28 62 248 17.1331 96,6569 2.0913 22.3135 «000306
26 63 292 17.1849 25.2654 2.C591  4.8223 __  -.072974
28 64 262 17.1849 15.1318 2.6591 3.3017 « 002459
28 €5 248 17.1331 9,.,3575 2.0913 2.7823 «041141
28 66 289 17.1695 6.9164 2.C619 3.5898 -.038521
28 67 292 17.1849 14.0291 2.C591 3.5645 = -.005983
25 6E 152 17.0724 1.2C039 1.9129 <4029 —-2002078
238 6S 333 . _.17.1420 -.0034  2.0563 __ 3.1089 ___ _ .C0l4467
28 70 279 17.2043 1.7957 2.€297 <4032 -.032212
22 71 279 17.2043 1.2007 2.32917 <4005 -064190
28 712 338 17.1420 B6.2604 2.0563 4.4824 .028732
28 73 338 17.1420 82.7278 2.0563 4.6508 «021059
28 T4 275 17.2043 2.4722 2.0297 «5133 .035589
29 15 338 171420 1787.1487 2.0563 314.4291 «116478
29 29 333 8.2485 B8.2485 2.3503 2.3503 1.000009
29 3¢ 338 8.2485 7.6095 2.3503 2.0672 231272
29 21 338 Be2485 10.2357 2.2503 2.2155 «126770
29 32 338 742485 6.3852 2.3503 1.9052 .269065
249 33 338 842485 11.9970 2.3503 1.7088 «186554%
25 34 338 8.2485 6.2515 2.3503 2.3694 «27C346
29 35 358 8.2485 B.5444 2.2503 2.5823 «23E508
29 3é 338 8.2485 8.7101 2.32503 2.4935 «26E746
29 57 338 B8.2485 21.6006 2.3503 7.1458 «141024
29 3¢ 338 B8.2435 1G6.8314 2.2503 19.5052 .104431
29 35 338 842485 9,.5728 2.3503 4.3925 254676
29 4G 338 32485 37.3047 .2503 9.3868 «0048862
29 41 333 £.2485 85.4497 2.3503 14.9480 «024441
29 42 338 e 2485 19.8077 2.3503 6.1789 «044443
26 43 330 8.2485 34,7604 2.3503 7.3721 .238732
29 44 332 8.2485 20.6272 2.3503 T.1644 +0914%47
29 45 91 8.3077 1.0000 2.1621 .0000 . 000000
29 46 91 31648 1.0660 1.5504 «0000 . 00C000
29 47 338 8.2485 4.9704 2.3503 1.8682 T .042102
29 48 33R 8.2485 4.9645 2.3503 1.9057 .060757
29 46 3383 8.2485 84,4704 2.2503 3.7394 .127075
29 5¢C 3283 8.2485 84.4738 2.3503 7.0799 277337
29 51 3s8 8.2485 27.44S7 2.2503 5.7285 -+047195
29 52 152 8.1974 2.74002 2.2341 <5457 ~.079679
29 53 338 8.2485 2.3166 2.3503 1.5294 «093341
29 54 182 8.2363 1.5000 2.{793 .5000 -.(34353
26 55 33¢ 8.2485 4,5325 3303 3.1680 -.122676

23 56 233 S+2485 11.9750G 2.3503 4.7646 -.008398



VARL

29

29

29

29
29
29
29
29

29

25

Sg "

29
29
29
29

29
29

29
25
3g
3¢
30
3¢
32
30
30
3¢
3¢
30
3c
3c
3¢
3c
3¢
3c
30
30
30
3(‘
30

10

3¢

3¢
3G
3¢
3¢
3c

30

30

30~
30 _

VAR2 N MEAN1 MEAN2 SIEMAL SIGMA2 CORRELATION
57 152 8.1974 1.7697 2.3341 <4210 « 046249
58 __ 338 8. 2485 2.1953 2.3503 2.4161 -+013756
‘59 338 842485 1.6598 2.3503 <4738 ~-+035655

___60 156 8.2628 1.0000 2.6314 « 0000 «000000
61 226 8.3097 1.9204 2.4207 <2707 - 084900
62 248 8.2339 96.6569 2.3249 223135 «10548¢
63 292 8.2534 25.2654 2.2989 4.8223 «075949
64 292  B.2534  15.1318 _ 2.2989 3.3017 «109411
&5 248 '8.2258 9.3575  2.3257 2.7823 «02512C
66 _ 289 8.2595 69164 2.3066 3.5898 .053812
67 292 8.2534 14.0291 2.2989 3.5645 « 076936
68 152  8.1974  1.2039 2.3341 «4029 -+014819
6S 338 82485 -.0034 2.3503 3.1089 —-.032693
70 279 _ 8.2401 _ 1.7957 2.2930 <4032 «029807
71 279 8.2401 1.2007 2.2930 <4005 -.056385

72 338 8.2485 8642604 2.3503 4.4824 «158145
73 338 8e2485 82.7278 2.3503 4.6508 «045435
74 279 842401 _ 24722  2.2930 5133 108984
75 338 8.2485 1787.1487 2.3503 314.4291 « 444696
30 338 7.6095 = T7.6095  2.0672 __ 2.0672 _  1.000000
31 338 7.6095 10.2367 2.0672  2.2155 =099637

32 338 7.6095 6.9852 2.0672 1.9052 «141256
33 338 T«6095 11.9970 2.0672 1.7088 .173038
34 338 T« 6095 6.2515 1 2.0672  2.3694_ 146892
35 338 7.6095 8.5444  2.0672  2.5823 «167852
36 338 T7.6095  8.7101 20672 _2.4935 = .119800
37 33s 7.6095 21.6006 2.C672  T7.1458 172297
33 338 _7.6095 106.8314  2.0672 19.5052 ~_ —.014840
39 338 T-6095° 9.8728 2.0672 4.3925 .080870
40 338 7.6095 37.3047 2.0672  9.3868 —066746
41 338 76095 85.4497 2.C672 14.9480 -009896
42 338 7.6095 19.8077 2.0672  6.1789 005701
43 338 7.6095 34,7604 2.C672 T.3721 «089760
44 338 7.6095 30,6272 2.C0672 7.1644 «051098
45 ~ g1 7.6264  ~ 1.0000°  ~T2.0789 77,0000 @~ .000000
46 91 756264 1.0000 1.3252 -0000 000000
47 338 76095 4,9704 2.0672 ~1.8682 = .009265
48 338 7.6095 4,9645 2.0672 1.9057 «048298
49 338 7.56095 84,4704 2.C672 ~3.7394 T . 070076
S0 338 7.6095 84.4738 2.0672 2,0799 «104705

T Y T T A3 T T TL.6095 7 T TT27.449T T T T2.0672 5.7285 ~ 037281t
52 152 7.7961 2.7402 2.C848 «5457 «042430
377338 7.6095 2.81667 7 2.0672 1.5294  T.005415

54 182 7.6264% 1.5000 2.G036 5000 000000

55 338 7.6095 4,5325 7 2.0672 3.1680  ~ =.022906

56 338 7.6095 11.9260 2.0672 4,7646 «000972

- A - Y S 473 S TTe1697 TR2eTBA48 T T 24210 < 021451

58 338 7.6095 2.1953 2.0672 2.4161 -.031527
59 3387 TI.6095 T 71,6598 0 2,087z 000 <4738 T T 060682
60 156 7.5897 ~1.0000 2.1390 «0000 000000




1

VARl _ VARZ N ME AN1 MEAN2 SIGMAY SIGMA2 CORRELATION
36 62 248  __ 7.6855._ _ 96.6569 _ 2.C433 _ 22.3135 167544
30 63 292 T.6678 2542654 2.0597 4.8223 «068353
30 64___ 292 7.6678 __ _15.1318 2.0597 ___ 3.3017 .117987
30 65 2438 76935 9.3575 2.G327 2.7823 « 093045
39 66 _289__ 7.61782 6.9164  2.0639 ___3.5898____ _.088837
30 67 292 7.6678 14,0291 2.0597 3.5645 «123528
30 68 152 7.7961 = 1.2039 _ 2.0848 _ ___ 4029 «018188
30 69 338 76095 —+0034 2.0672 3.1089 «014237
30 70 279 7.6738 _ _ _1.7957___2.0699 4032 <096241
3¢ 71 279 7.6738 1.2007 2.0699 «4005 -+C33439
30 72 338  7.6095 8642604  2.0672  4.4824 ___.020870
39 73 338 7.60935 82.7278 2.0672 4.6508 «103110
38 T4 279 T.6738 2.4722 __2.0699 5133 _«081470
345 75 338 7.6095 1787.1487 2.0672 314.4291 «192195
31 31 338 ____ 1042367 10.2367 2.2155 2.2155 1.000000
31 32 338 10.2367 6.9852 2.2155 1.9052 «186569
31 33 338 102367 11.9970 ~ 2.2155 . 1.7088 +193208
31 34 338 10.2367 6.2515 2.2155 2.3694 «183100
31 35 338 10.2367 B.5444  2.2155  2.5823 __  __.184851
31 306 338 10.2367 8.7101 2.2155 2.4935 «120066
31 37 338 _10.2367__ 21.6006 __ 2.2155 _ _7.1458 «119407
31 38 338 710.2367 106.8314 2.2155 19.5052 «107316
31 39 338 10.2367 9.8728 242155 443925 _ .188847
31 40 338 10.2367 "37.3047 2.2155 9.3868 —«039318
31 41 333 10.2367  85.4497  2.2155 _ 14.9480  _ .065039
31 42 338 1 10.23567 19.8077 2.2155 6.1789 «053033
31 43 338 10.2367 34,7604 ___2.2155 __ 7.3721 «173746
31 44 338 10.2367  30.6272 2.2155 T.1644 «110499
31 45 91 10.0549 1.0000  2.4645  .0000___ .000000
31 46 91 10.4725 1.0000 2.0019 <0000 « 006000
31 47 338 10.2367 4.9704 242155 1.8682  .110341
31 48 338 10,2367 4.,9645 2.2155 1.9057 .095887
31 49 338  10.2367  B4.4704 _ 2.2155  3.7394 _ .163692
31777 50 7338 T 10.2367 7 84,4738 2.2155 2.0799 164300
31 51 338 10.2367 27.4497 2.2155 57285 -+089744
31 52 152 10.3882 2.7402 19969 «5457 -.057661
31 53 338  10.2367 2.8166  2.2155 1.5294  .025C37
31 54 182 10.2637 1.5000 22548 «5000 «092597
31 55 338 10.2367 4.5325 22155 3.1680 —eCl4165
31 “56 ~ 338 1042367 7 11,9260 2.2155 T 4.7646 «027163
31 57 152 10.3882  1.7697 1.9969 <4210 —.104978
31 58 338 10.2367 2.1953 2.2155 2.4161 —.039585
31 59 338  10.2367 1.6598  2.2155  .4738 051351
31 60 156 10.2051 1.0000 2.1683 « 0000 « 000000
31 61 226 _ 10.3319 1.9204  2.2520 .2707 -+036479
31 €2 248 T 10.2782 T 96.6569 2.1116 22.3135 T.066588
31 63 292 1042877 25.2654 21501  4.8223 .018151
31 64 292  10.2877 15.1318 2.1501 "3.3017 «049051
31 65 248 10.2661  _9.3575  2.1217 _ 2.7823 015871
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VAL  VAR? K MEAN1 MEAN2  SIGMAl _ SIGMA2 CORRELATIOM
31 66 209 10.2803 6.9164 2.1487 3.5898 -.000102
31 67 292 10.2877 14.6291 2.1501 3.5645 «095762
31 68 152 10.3882 1.20394 1.9969 <4029 .106028
31 69 338 10.2367 -.0034% 2.2155 3.1089 «086964
31 70 279 10.2581 1.7957 2.1330 «4032 -.034551
31 71 279 10.2581 1.20C7 2.1330 <4005 .G10691
31 72 a8 10.2367 B6.2604 2.2155 4.4824 -168376
31 73 331 10.2367 82.7278 2.2155 4.6508 .102729
31 % 279 10.2581 2.4722 2.1330 .5133 .C4C992
31 75 338 10.2267 1787.1487 2.2155 314.4291 _ .300889
32 32 338 6.9452 6.9852 1.5C52 1.9052 1.00C000
32 33 333 $.9852 11.9970 1.9C52 1.7088 «257156
32 34 338 6.9852 6.2515 1.5052 2.3694 «262316
32 35 338 6.9852 Be5444 1.9052 2.5823 «212111
32 3¢ 338 549852 8.71C1 1.5052 2.4935 .215816
32 37 335 649852 21.6006 1.5052 7.1458 _ .1503%0

2 36 33¢ 6.9852 106.8314 1.9052  19.5052 .172612
32 39 358 69852 9.8728 1.5052 4.3925 «169466
32 4C 331 5.9352 37.3047 1.5C52 9.3868 .C30195
32 41 33t 6.9852 85.4457 1.9052  14.9480 .160008
32 42 338 6.9852 19.8077 1.9052 6.1789 .118379
32 43 332 6.9852 34.7604 1.9052  7.3721 _  .202805
32 44 338 649852 30.6272 1.5052 7.1644 <176462
22 45 91 6.7253 1.0000 2.0438 .0000 .00000C
32 46 91 7.0879 1.0000 1.8316 .0000 .000000
32 47 333 6.9852 4.9704 1.5C52 1.8682 .026475
32 48 338 6099852 4.9645 1.5052 1.9057 « 054449
37 45 335 69852 84.4704 1.652  3.7394  .223978
32 sC 338 6.9852 84.4738 1.9052 2.0799 «284660
32 51 338 6.9852 27.4497 1.9052 5.7285 -.131405
32 52 152 649145 2.7402 1.9498 <5457 -.042231
32 53 338 6.9852 2.8166 1.9052 1.5294 .172689
32 54 152 5.9066 1.5000 1.5491 .5000 .093027
32 55 338 649852 4.5325 1.9C52 3.1680 -.092809
32 5¢ 338 6.9852 11.9260 1.9052 ~ 4.7646 ~~  .035078
3z 5 152 6.9145 1.7697 1.9498 <4210 .024096
32 58 338 6.9852 2.1553 1.9052 2.4161 -.102206
32 59 338 6.9852 1.6598 1.9052 .4738 -.005575
32 66 156 7.07¢€9 1.0000 1.8486 0000 .000000
3z 61 226 6.9690 1.9204 1.8682 .2707 -.004877
32 62 248 6.9718 96.6569°  1.9968 2203135 2124159
32 63 292 7.0274 25.2654 1.9425 4.8223 .047209
32 64 252 7.0274 15.1318 1.5425 3.3017 «131999
32 65 248 6.9718 9.3575 1.9968 2.7823 .102822
32 66 289 7.0173 6.9164 1.9482 3.5898 .076811
32 67 292 7.0274 14.0291 1.9425 3.5645 .117353
32 68 152 6.9145  1.2039 T1.5498 T 04029 T J005454
32 69 328 6.9852 -.0034 1.5052 3.1089 .078960
32 76 279 7.0251 1.7957 1.5203 <4032 -.081336

32 71 279 7.0251 1.2C07 1.5203 ~ <4005 - —e039167



279

338
334

..338

- MEANY

609852

6.9852

7.0251

. 5.9852
11.9970

11.9970
11.9970
11.9970
11.9970
11,9970
11.9970
11.9970
11.9970
11.9970
11.9970
11.9970
11.8791
11.8571
11.9970
11.9970
11.9970
11.9970
11.9970
11.9671
11.9970

- 1l.8681

11.9970

11.9970

11.9671
11.9970
11.9970
1221474
12.0929
11.9758
11.9692
11.9692
11.9839
11.9792
11.9692
11.9671

11.9970

11.9642
11.9642
11.9970
11.9970
11.9642
11.9970

602515

6.2515

622515

113

~__MEAN2 SIGMAL SIGMA2 CORRELATJION
B86.2604 1.6052 4.4824 «229096
82.7278 . 1.9052 = 4.6508 = 131099
2.4722 1.9203 «5133 «112206
1787.1487 19052 314.4291 . .593188
11.9970 1.7088 1.7088 1.000000
62515  1.7088 ____2.3694 _ _ .235468
8.5444 1.7088 2.5823 +«304089
8.7101 _  1.7088 _ _ 24935 367101
21.6006 1.7088 T7.1458 «235408
106.8314 _1.7088 19.5052 0116442
9.8728 1.7088 4,3925 e211611
373047 1.7088  9.,3868 . = = 148720
85.4497 1.7¢88 14.9480 ~+045235
19.8077 1.7088  6.1789 «068315
34,7604 1.7088 T.3721 «264386
306272 __1.7088___ T.l644 206288
1.0000 1.5179 «0000 «000000
1.0000 1.7702 _ .0000 « 000000
4,9704 1.7088 1.8682 «096353
4.9645 1.7088 1.9057 0032673
B84.4704 1.7088 3.7394 «238203
84,4738 1.7088 2.0799 ____ «354931
274497 1.7048 5.7285 —-<023438
2.7492 l.5440 « 5457 ~-+091499
2.8166 1.7088 1.5294 « 043942
1.5000 1.6489 «5000 -+006664
4,5325 1.7088 3.1680 -.057093
11.9260 1.7088 --..._.4..~7-—64.§. o -.03@‘_544
1.7697 1.6440 «6210 -.058469
2.1953 1.7088 2.4161 -+036406
1.6598 1.7088 «4738 -e034131
1.0000 1.7643 «0000 «000000
1.9204 1.7486 «2707 ~.068483
96.6569 1.6630 22,3135 033489
25.2654 1.7189 4.8223 -+022978
15.1318 1.7189 3.3017 «048992
9.3575 1.6679 2.7823 «037156
69164 l.7007 3.5898 -+005481
14.0291 1.7189 3.5645 «036058
1.2039 1.6440 <4029 « 059785
-.0034 1.7088 " 3.1089 7 T .04%5042
1.7957 1.7389 «4032 -+005332
1.2007 1.7389 <4005 " «010329
86.2604 1.7C88  4.4824 «237262
82.7278 1.7088 4,6508 «159230
2.4722 1.7389 «5133 «C15946
T1787.1487 7 1.7088 T314.4291 7 7 458227
6.2515 23694  2.3694 1.0000C0
B8.5444 2.3694 2.5823 «423934
8.7101 2.3694 2.4935 = .402426



338
338
338
338
33g
338
338
338

91

91
3338
33¢
334
338
338
152
338
182
333
33s
152
338
33
156
226
248
292
2672
242
283
232
152
233
219
2793
338
338
279
333
338
338
338
338
338
338
338
338
338
338

91

MEANL

6.2515
642515
642515
642515
542515
6.2515
62515
6.2515
5.9560
643407
542515
6.2515
6.2515
6.2515
642515
6+4605
6.2515
6.1484
€.2515
6.2515

6.4605

6.2515
6.2515
6.3718
6.1372
Ge2379
642868
6.2808
6.2298
6.2768
6.2808
6.4605
642515
6.2832
642832
6.2515
6.2515
5.2832
642515
8.5444
B.5444
8.5444
8.5444
B.5444
8.5444
B8.5444
8.5444
8.5444
8.5444
£..3187

MEANZ

21.6006
106.8314
9.8728
37.3647

85.4497

19.8077
34.7604
30.6272
1.0000
1.0000
4.,97C4
4.,9645
84.4704
84.4738
27.4497
2.7402
248166
1.5000
4.5325
11.9260
1.7697
2.1553
l1.6598
1.0G00
1.9204
96.6569
25.2654
15.1218
9.3575
6.9164
14.0291
1.2039
"00034
1.7957
l.2C07
86.2604
82.7278
2.4722
1787.1487
85444
8.7101
21,6006
106.8314
9.8728
37.3C47
85.4497
19.8077
34,7604
3046272
1.0C0C

F 2.3€94

—.SIcHAL

2.3694
2.3694
243694
243694

2.32694
2.3694
2.3694
2.3901
2.1648
23£94
2.2694
2.2694
2.2694
243694
2.4812
2.3694
2.2883
243694
23694
2.4812
23694
2.3694
24553
23712
2.3426
2.3459
22459
243468
23455
23459
24812
«3€94
2.2757
23757
2.3694
23694
23757
2.2694
2.5823
2.5823
25823
2.5823
«5823
2.5823
2.5%8923
2.5823
2.5823
25823
25241

7.1458
19.5052
443925
9.3868

6.1789
T.3721

T 14,9480

7.1644

«0000
«0000

" 1.8682

1.9057
3.7394
2.0799
5.7285
_«5457
<5000
3.1680
4. 7646
<4210
2.4161
<4738
«0000
«2707
22.3135
4.8223
3.3017
2.7823
3.5898
3.5645
<4029
3.1089
<4032
<4005
4.4824
4.6508
.5133
314.4291
2.5823

2.4935 "

T.1458
19.5052
4.3925
9.3868
14.9480
6.1789
7.3721
T.1644

« 0000

1.5294

SIGMA2 _CORRFLATION.

«139606
~134518
.145185
.232135

TTL103227

«15445¢
«174348
+097544
«00C000
- £00000
-087231
«050462
«281163
«392468
«047492

T a127027

« 084040
-.026907
-.036614

«000746
-«05C955

« 047227

»40g00co
-+065689

«29C953

«143261

«179156

«285475

«180556

«175024

«07C568

«075611

«075362
-«165197

«238694

«2C9717

225306

«475129
1.€0CO0CO

«478937

«163942

«170346

«183212

«331622

«184970

«178265

«270434

«116555

-00coco



VAR  VAR:
35 46
35 47
35 48
35 . 49
35 50
35 51
35 52
35 53
35 54
35 55
38 56
35 57
34 58
35 59
35 60
35 61
35 62
35 63

L 64
3% 65
35 66
35 67
35 68
35 69
35 70
35 71
35 72
35 73
35 74
35 75
3a 36
36 37
36 38
36 39
36 40
35 41
36 42
36 43
36 44
36 45
36 746
36 47
36 48
36 49
36 50
36 51
36 ‘52
36 53
36 54
36 55

L)
115

N MEAN1l  _ MEAN2 SIGMAL SIGMA2 CORRELATION
91 8.5604 1.0000 2.6027 .0C00 000000
338 8.5444 4.9704 2.5823  1.8682 « 064656
338 B.5444 4.,9645 2.5823 1.9057 -038797
338 B.5444 84,4704  _2.5823 _ 3,7394 2267007
338 B.5444 84.4738 2.5823 2.0799 «408775
338 B8.5%444 274497 2.5823 5.7285 -+041750
152 8.5395 2.7402 2.5518 «5457 «023915
338 8.5444 2.8166 2.5823 1.5294% «082217
182 8.4396 1.50CC 2.5665 «5000 «047099
332 _ 8.5444 4.5325 2.5823 _ 3.1680 __ -—-.033268
3338 8.5444 11.9260 2.5823 4.7646 -.064298
152 8.5395 1.7697 2.5518 <4210 =e037469
338 Be5444 2.1953 2.5823 24161 -.082952
33e 8.5444 1.6598 25823 <4738 ____ . .001460
156 Be 6667 1.0000 25952 -0000 « 000000
226 8.6903 __ _ 1.92C4 2.5454 2707 «047671
243 8.5121 96,6569 2.6089 22.3135 136303
292 8.5411 25.2654 2.5579 448223 042913
292 8.5411 15.1318 2.5579 3.3017 «140071
243 845282 ~ ° 9.3575 2.5995  2.7823 = _.096076
289 8.5536 6.9164 2.5677 3.5898 «037493
292  8.5411 14.0291 2.5579 3.5645 2092549
152 8.5395 1.2039 2.5518 <4029 « 084949
338 Be 5444 -.0034 2.5823  3.1089 047683
27¢ 8.5699 1.7957 25431 «4032 -.026273
279 8.5599 1.2007  2.5431 = 44005 _ -.010253
338 S.5444 86.2604 2.5823 4.4824 «236715
338 B.5444  B2.7278____ 2.5823 44,6508 «207201
279 Be5699 2.4722 2.5431 5133 «101504
338 8.5444 1787.1487 2.5823 314.4291 = .487784
338 3.7101 8.7101 2.4935 2.4935 1.000000
338 8.7101 21.6006  2.4935  T.1458  +295863
338 8.7101 106.8314 24935 19.5052 .071808
33¢ 8.7101 9.8728 2.4935 4.3925 «196519
338 8.7101  37.30647 T 2.4935  9.3868 < 332040
3386 8.7101 85.4497 2.4%35 14.9480 _ «042154
33ge 87101 19.8077 2.4935 7 6.1789 T .165170
338 87101 34,7604 2.4935 7.3721 224923
338 8.7101 30.6272 24935 = T.1644 T .118821
sl B.6264 1.0000 2.8348 0000 «000000
91 T UBST5827 7T 1.00007 — 2.4510°  .0000 .000000
338 8.7101 4.,9704 2.4935  1.8682 «103585
338 B.7101 4.9645 < 2.4935  1.9057 096203
338 P.7101 84.4704 2.4935  3.7394 +355725
338 8.7101 84,4738 2.4935 T 2.0799 «640766
338 8.7101 27.4497 2.4935 5.7285 «046617
152 T Be.61BG T T TZL,TR02 T 2.4946 <5457 —e 015540
338 Be7101 2.8166 2.4935  1.5294 _+188534
182 8.6923 T 165000 2.6507 | <5000 @ .024874
338 8.7101 4.5325 2.4935  3.1680 -.064723



14

-

VARL VAR2 N MEAN1 MEAN?2 SIGMAL SIGMA2 CORRELATION
36 56 338 8.7101 11.9260 2.4935 4,7646 -.048870
36 57T 152 = 8.6184 = 1.7697 = 2. 4946”"_N.:3210 . ._—=102456
36 58 338 8.7101 =~ 2.1953 2.4935 2.4161 039353
36 59 338 8.7101 1.6598  2.4935 <4738 - 4060962
36 60 156 8.7308 1.0000 2.2964 0000 «000000
36 61 226  8.8009 _  1.9204 2.4639 2707 .022658
36 62 248 T Be6048 96.6569 2.4522 22.3135 «210599
36 63 292 8.6473  25.2654 __ 2.4303 4.8223  .090831
36 64 292 8.6473 15.1318 2.4303 3.3017 " «150055
36 65 248 846250  9.3575 2.4512 2.7823 «199194
36 66 289 8.6332 6.9164 2.4219 3.5898 135902
36 67 292 8.6473 14.0291 2.4303 3.5645 = +137967
36 68 152 8.6184 1.2039 24946 <4029 «116697
36 69 338 8.7101 -.0034  2.4935  3.1089 ___-.000813
36 70 279 8.67T4 1.7957 2.4282 <4032 -.019722
36 71 279 B.6774__ _ 1.2007 2.4282 «4005 -+102952
36 72 338 8.7101 B6.2604 2.4335 4. 4824 370718
36 73 338 8.7101 82.7278 2.4935  4.6508 202900
36 74 271S Be6TT4 24722 2.4282 «5133 «171658
36 75 3338 8.7101 1787.1487 2.4935 314.4291 «566563
37 37 338 21.6006 21.6006 7.1458 7.1458 1.000000
37 38 338 21.6006 106.8314 7.1458 19.5052 _«102381
37 39 338 "21.6006 T T 9.8728  7.1458  4.3925 «127703
37 40 338 21,6006 37.3047 T.1458 9.3868 «071991
37 41 338 21.6006 85.4497 7.1458 14.9480 ~-.048950
37 42 338 21.6006 19.8C77 7.1458 6.1789 «289942
37 43 338 21.6006 34,7604 7.1458 7.3721 «070632
37 44 333 21.6006 30.6272 7.1458 T.1644  .184563
37 45 91 21.2637  1.0000  7.1803 0000 T T .000000
37 46 51 21.9451 1.0C00 6.2711 0000 000000
37 47  33e 21.6006 44,9704 T.1458 1.8682 «014628
37 48 338 21.6006 4.9645 7.1458 1.9057 -.043188
37 49 338 21.6006 84.4704 7.1458 3.7394 «116536
37 56 338 21.6006 84.4738 7.1458 2.0799 «154198
37 51 33g 21.6006 27.4497 ~ T7.1458 T 5.7285 = «359262
37 52 152 21.5526 2.7402 6.2931 <5457 -.073334%
37 s3 338 21.6006 2.8166 7.1458 1.5294 «318149
37 54 182 21.6044 1.5000 67497 «5000 «050471
37 55 338 21.6006 T 4,5325 71458 3.1680 —-.054382
37 56 338 21.6006 11.9260 7.1458 4.7646 -.073687
37 BY 1527 21,5528 T X697 T 6.2931 7 T JR2I07 023198
37 58 338 21.6006 2.1953 7.1458 2.4161 265845
37 59 338 21.6006 1.6598 7.1458 <4738 -«029652
37 60 156 21.5962 1.0000 7.5818 -0000 -000000
37 61 226 21.6372 1.9204  7.1995 T .2707 -003335
37 62 248 21.2984 96.6569 7.2262 22.3135 «035187
37 T3 T 297 T 2Y.5411 T 2522654 T 1.2670 4.8223 .030569
37 64 292 21.5411 15.1318 7.2670 3.3017 <085772
37 65 248  21.3548 9.3575 " 7.2236 7 T2.7823 « 045996
37 66 289 21.4291 6.9164 7.2012 3.5898 -.017084



~

VAR]1 VAR2 N MEAN1 HEAN? SIGMAL SIGMA2 CORRELATION
37 671 292 21.5411 14.0291 7.2670 3.5645 «055910
37 68 152 = 21.5526 . _ 1.2039 6.2931 .4029 . 2046361
37 69 338 21.6006 -.0034 7.1458 3.1089 .037001
37 70 279 21,5376 1.7957 7.2263 -4032 -.092700
37 1279 21.5376 1.2007 7.2263 <4005 .074167
37 72 338 21.6006  86.2604 7.1458  4.4824 «176159
37 73 338 21.6006 82.7278 7.1458 4.6508 «018362
37 4 279 21.5376 2.4722 7.2263_ <5133 039832
37 75 338 21.6006 1787.1487 7.1458 314.4291 .237577
36 38 338 106.8314 _ 106.8314 _ 19.5052 = 19.5052 1.000000
38 39 7338  106.8314 9.8728  19.5052 4.3925 .258356
38 40 338  106.8314 37.3047 19.5052 _ 9.3868 .136373
3¢ 41 338  106.8314 85.4497 19.5052  14.9480 -327804
38 42 338  106.8314 19.8077 19.5052  6.1789 .130082
32 43 338 106.8314 34,7604 19.5052 7.3721 «294827
35 44 338 106.831%4 __ 30.6272 __19.5052 _ 7.1644 174660
35 45 91  104.2637 1.0000  18.2346 <0000 .000000
38 46 91  109.5494 1.0000 20.5091  .0000 _ . .000000
38 47 338 106.8314 4.9704 19.5052 1.8682 ~+006632
38 48 338  106.8314 4.9645 19.5052  1.9057 .017031
38 49 338  106.8314 84.4704 19.5052 3.7394 .137421
38 5¢ 338 _ 106.8314_  84.4738 _ 19.5052 _ 2.0799_ . .142322
38 51 338 106.8314 27.4497  19.5C52 5.7285 —.040151
39 52 152  107.7105 2.7402  20.0452 <5457 -024955
38 53 338 106.8314 2.8166 19.5052 1.5294 .126106
38 54 182 106.9066 1.5000 19.5843 5000 <134947
38 55 338 106.8314 4.5325 19.5052 3.1680 -.033930
38 56 338 10648314 _ 11.9260 19.5652 _ 4.7646 __ —.023756
31 57 152  107.7105 1.7697 20.0452 <4210 .059146
38 58 338  106.8314 2.1653  19.5052 2.4161  —.C27050
38 56 338 106.8314 1.6598 19.5052 <4738 -116727
38 60 156  106.7436 1.0000 19.4122 .0000 -000009
38 61 226  107.2212 1.9204  18.8303 .2707 .125832
38 62 248  107.2702 96.6569 19.7571  22.3135 . 074985
38 63 252 106.9863  25.2654  19.5129 %.8223 <65%612
3y 64 292 106.9863 15.1318  19.512¢ 3.3017 .031205
38 65 248  107.3065 9.3575 19.7667 2.7823 «094297
38 66 289  106.8408 6.9164 19.5569 3.5898 -087876
38 61 292  106.9863 14.0291 19.5129 3.5645 .095735
38 68 152 107.7105 1.2035  20.(452 <4029 -.018756
38 69 338 106.8314 T -.0034 19.5052 “3.1089 T Ta07C066
38 7¢ 279  107.4014 1.7957  19.4587 +4032 -.048023
38 71 279 107.4014 1.2007  19.4587 <4005 -.079319
38 72 338 106.8314 86.2604 19.5052 4.4824 <161443
38 73 338  106.8314 82.7278 19.5052  4.6508 .060679
38 74 279 107.4014% 2.4722  19.4587 .5133 -065729
38 75 ° 338 "106.8314 1787.1487 19.5052° 314.4291 « 244583
39 39 338 9.8728 9.8728 4.3925 4.3925 1.00G000
39 40 338 9.8728 37.3047 4.3925 9.3868 .043922
39 41 9.8728  85.4497 4.3925  14.9480 .213551

338



i» ]

VARL VARZ A MEAN1  MEAN2  SIGMAl _ SIGMA2 CORRELATVION

39 42 338 9.8728 19.8077 4.3925 6.1789 «263659
39 43 338 09,8728 34,7604  4.3925 _ 7.3721 +355287
39 44 338 79,8728 T 30.6272 4.3925 7.1644 « 178246
39 45 91 9.5714 1.0000 4.1115 «0000 000000
39 46 91 10.2637 1.0600  ~ 4.5157 <0000 000000
39 47 33R 948728 4.9704  4.3925  1.8682 «020452
39 48 338 9.8728 4.9€45 4.3925 1.9057 «021373
39 49 338 9.8728 B4.4704  4.3925 3.7394 _ _«147562
EL 50 338 9.8728 84,4738 4.3925 2.0799 188655
3¢ 51 338 9e8T2B  27.4497  4.3925  5.7285 «068000
3§ 52 152 9.2105 2.7402 4.1827 «5457 -+028655
3y 53 _ 338 9.8728  2.8166  4.3925  1.5294 121157
39 54 1382 9.9176 1.5000 4.3322 «5C00 079903
3¢ 55 338 9.872B 4,5325 _4,3q2§mAd*§_;§ao , «012098
3¢ 56 338 9.8728 11.9260 4.,3925 « 1646 -+070001
39 57 152 9.2105  1.7697 4,1827 .4210 «005113
39 58 338 9.8728 2.1953 4.,3925 244161 070082
35 59  33% 9.8723 146598  4.3925 <4738 «014742
35 60 156 3.8205 1.0c00C 4.4614 .0000 0000060
39 o1l 226 10.2345  1.9204  4.6309 «2707 «127830
36 62 248 9.9718 96.6569 4.2C81 22.3135 «086291
35 63 292 948301  25.2654  4.2887 _4.8223 «077668
39 64 292  9.8801 15.1218 4.2887 3.3017 «065450
39 65 24¢€ 9.9677 93575 4.2076 2.7823 «020700
33 66 2569 9?5754 6.9164 4,3072 3.5898 -080411
36 67 292 8301 14.0291 4.2887 3.5645 «073818
39 68 152 9.2105 1.2039 4.1827 <4029 «013560
39 69 338 9.8728 -.0034 443925 3,1089 «051275
39 70 276 Ne9462 1.7957 4.3106 <4032 008115
39 71 279 Y9462 1.2007 4.3106 «4005 -o074712
39 72 335 9.8728 B6.26C4 44,3925 4.4824 «146537
39 73 338 9.8728 82.7278 443925 4.6508 «080275
33 T4 27S 9.9462 24122 4.3106 <5133 «056552
39 75 338 9.8728 1787.1487 4.3925 214.4291 «430537
40 40 333  37.30&%7 37.3047  9.3868  9.3868  1.000000
40 41 334 37.3047 8544497 9.3868 14.9480 «289287
4G 42 335 37.3047 19.8077 9.3868 6.1789 307785
40 43 338 37.3047 34,7604 9.3868 7.3721 «174978
4C 44 338 37.3047 30.6272  T9.238B68  T.164% « 103490
40 45 91 37.0549 1.0000 9.1584 »0000 .000000
4G 46 9T  37.5824  1.0000  9.35029 <0000  .0DOOODO
4Q 47 338 37.3047 4,9704 9.3868 1.8682 «117599
40 48 33877 37.3047 7 4.9645 T 9.,3868 T 1.90857 T .135065
44 49 338 37.3047 84,4704 9.3868 3.7394 «174862
&0 50 338 37.3047  B84.4738B 5.3868 2.0799 297947
40 51 338 3743047 274497 9.3868 5.7285 «123285
40 53 338 37.3047 2e 8166 9.2868 1.5294 «041195
[AY] 5% 182 37.3187 1.5000 9.5418 <5000 "< 0277641

40 55 338  37.3047  4.5325  9.3868  3.1680 .100303
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279
338
338

279

338
338
338
338

91
91
338
338
338
338
338
152
338

182

338
338
152
338

" 338

156
226
248
292

292
248
259
292
152
338
279
279
338
338
279
338
338

338 °

91
91
338
338
338

338

338
152
338

MEAN1__

86.1935
85.4497
8504497

86.1935_ _
85+ 4497

19.8077
19.8077
19.8077
19.0440
20.2308

T 19.8077

19.8077
19.8077
19.8077
19.8077
19.0395

19.8077

19.6374
19.8077
19.8077
19.0395

19.8077

19.8077
20,0064
19.5442
19.6250
19.7466
19.7466
19.6452
19.6886
13.7466
19.0395
19.8077
19.7634
19.7634
19.8077
19.8077
19.7634
19.8077
34,7604

34,7604

34.9780
34.3846
34,7604
34,7604
34.7604

"34.7604

34.7604
34.8553
34.7604

in0

. MEAN2

1.2007
86.2604
82.7278

2.4722

1787.1487

19.8077
34.7604
30,6272
1.0000
1.0000

4.,9704

45,9645
84.4704
84.4738
27.4497
2.7402
2.8166
1.5000
4.5325
11.9260
1.7697
2.1953
1.6598
1.0C00
1.9204
96.6569
25.2654
15.1318
9.3575
6.9164
14.0291
1.2039
-.0034
1.7957
1.2007
86.2604
82.7218
2.4722
1787.1487
34.7604
30.6272
1.0000
1.0000
4.9704
4.9645
B4.4704
84.4738
274497
2.7402
2.8166

. SIGMAL

_ SIGMA2 CORRELATION

13.8804
14.9480
14.9480
13,8804

714.9480

6.1789
6.1789
6.1789
6.4381

6.5802

6.1789
6.1789
6.1789
6.1789
6.1789
5.8274
6.1789
6.5365
6.1789
6.1789
5.8274
. 6.1789
6.1789
5.7272
6.5270
6.2920
6.1770
6.1770

" 6.2884

6.1773
6.1770
5.8274
6.1789
6.2614
6.2614%4
6.1789
6.1789
6.2614
6.1789
T.3721

" T.3721

8.0534
7.1280
7.3721
7.3721
T«3721
7.3721
7.3721
6.8532
7.3721

«4005 -«054050
4.4824 .009956
4.6508 «043298

__..e5133 __ .097956
314.4291 «165871
6.1789 1.000000
T.3721 «173184
Te1644 «251344
«0000 «000000

... =0000 ____.000000
1.8682 «091261
1.9057 « 054444
3.7394 «116853
20799 « 094060
57285 «245176

_ 5457 _ —.139391
1.5294 «157186

«5000 «090784
3.1680 «004476

«4210 -«023111

L .....2e416]1 ____ .184046

«4738 -.019318

«0000 000000

«2707 « 054576

22.3135 .002123
4,8223 «019561
3.3017 «018767
2.7823 —«027857
3.5898 -«058102
3.5645 —«043721

«4029 «097439
3.1089 « 077617

«4032 —+064576

L4005 T T 113257
4.4824 «080536
4.6508 «103295

«5133 -.012995

314.4291 «177979
T7.3721 1.000000
T.1644  T.228254

«0000 «0000C0

0000 -000000V
1.8682 «062425
1.9057 «07G572
3.7394 «124937

TTT2.0799 T T G22770Y
57285 -« 07G167
T «5457 "«019897
1.5294 «119692



YAR1 VARZ2 N _MFANY _ . _MEAN2 ____ SIGMA]l _ SIGMA2 CORRELATION
43 54 182 34,6813 1.5000 7.6105 «5000 -+038986
43 55 338 34.7604 4.5325 Te3721  _ 3.1680 ... _=«045968
43 56 338 34,7604 11.9260 7.3721 4.7646 -.094168
43 5T 152 . 3448553 . LeT69T _____6E532 4210 -+086799
43 58 338 34.7604 2.1953 7.3721 2.4161 -048698
43 59 338 . 34,7604 1.6598 . _7.3721 L4738 . _.Q47808
43 6C 156 34.8526 1.0C00 7.C827 «0000 «00000C
43 B8l 226 3644381, _ 1.9204. 71432 2707 —+089492
43 62 248 3542621 96.6%69 6.9060 22.3135 «145260
43 63 292 34,8493 25,2654 _ __7.1086 4,8223_ ___  .070Q125
43 64 292 34,8493 15.1318 7.1C86 3.3017 «100252
43 65 248 35.2702 1943575, 6eS127__ _2.,7823 ~ ,119264
43 66 289 34,8547 6.9164 7.1208 3.5898 «09398¢
43 67 292 34.8493 14.0291 @ T7.1086. . _3.564% __  .122048
43 68 152 34.8553 1.2C39 6.8532 «4029 -+120348
43 7¢C 279 34.9211 1.7957 7.0391 «4032 «038525
473 71 279 34.9211 | 1.2007 70391 ,4005 = =—.05%22]
43 72 338 34,7604 86.2€04 7.3721 4,4824 «145677
43 73 338 34.7604 B2.7278 7.3721 4.6508 057208
43 14 27S 34.9211 2.4722 7.0391 «5133 «127042
43 75 338 34,7604 1787.1487 73721 314.4291 «386504
44 44 338 30,6272 30.6272 T.1644 7.1644 1.000000
44 45 91  29.5165 ____ 1.0000 7.1135 0000 +000000
44 46 91 31.0110 1.0000 7.3282 0000 - 000000
44 47 338  30.6272 44,9704  T.1644 1.8682 «121192
44 48 338 306272 4.9645 T.1644% 1.9057 «132078
44 49 338 30.6272 84,4704 7.1644 3.7394% «191415
44 50 338 30.6272 84.4738 T.1644 2.0799 233516
44 51 338 30.6272  27.4497 T-1644  5.7285 -<130648
44 52 152 31.1118 2.7402 7.3980 <5457 -.019689
44 53 338  30.6272 2.8166 7.1644 1.5294 «069362
44 54 182  30.2637 1.5000 7.2602 « 5000 «102924
44 55 338 30.6272 4.5325 T.1644 3.1680 -.022408
44 56 338  30.6272 @ 11.9260 T-1644 4.7646 .0C8293
44 57 152 31.1118 1.7697 7.3980 4210 .080087
44 58 T 338 30.6272 2.1953 T-1644 2.4161 -.055103
44 59 333 306272 1.6596  T.1644 4738 .136956
44 60 156 31.0513 " 1.0000  7.0272 - 0000 .0co0o0oc
44 61 226 30.6018 1.9204 6.5722 <2707 «020702
447 TT&2 T 248 3045323 7 T 96.6569 T T.Y13067 7 22,3135 1 TTT. 048067
44 : 63 292  30.8733  25.2654 7.1492  4.8223 -.005481
44 64 292 30.8733 15.1318 7.1492 3.,3017 «045721
44 65 248  30.5363 9.3575 T7.1329  2.7823 «078721
44 66 289 30.9135 6.91€64 7.1617 3.5898 «043751
44 67 292 30.8733  14.0291  7.1492 3.5645 « 055244
44 68 152 31.1118  1.2039  7.3980 = .4029 .027661
44 69 338  30.6272 -+0034  7.1644  3.1089 074005
44  1C 279 30.9462 1.7957 7.0964 <4032 -.052694
44 71 279 30.9462 1.2C07 7.C964 4005 -.030250



338
338
279
338

9l

91
91
g1
91
91
35
91
g1
91
91
35
91
91

€6
63
80
80
€7
179
£C
35
91
73
73
51
91
73
91
91
91
Sl
31
91
91
45
91
91
91
Gl
45
Sl
91

MEAN1

30.6272
30.6272
30.9462
30.6272
1.0000
«0000
1.0000
1.0000
1.0000
1.0000
1.0090
1.0000
1.000G
1.0000
1.0000
l.0000
1.C000
1.C000
1.0000
«0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
l1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0009
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0000

172

MEAN2

86.2604
82.72178
2.4722
1787.1487
1.0C00
-000C
4.0769
4.0006C
8C.6154
84,3845
27.7143
2.7815
2.6813
1.0000
4.8242
12.1319
1l.7429
2.0440
1.6374
«0COU
1.9091
90.8186
24.0€87
14.1625
8.9Cc05
6.1814
13,2687
1.1714
1.8630
1.3151
82.6154
78,6154
2.3911
1736.9698
l.000C
509451
5.8571
88.3626
84,4867
27.8352
2.8693
28242
2.0C00
4.1538
12.0110
l.8444
2.5495
1.7143
-0000

SICMA]l

T.1644
T.1644
T.C964
T.1644
«C000
-C000
-CCOo0
«0000
«CCO0
«C000
«GC00
«CC0U
-0g00
«C000
.CCO00

.CCO0

«CC00
«C000
«C000
«C000
+«G000
«0000
«0000
-C000
.0000
«0CO00
«C000
+CCO0
0000
«C000
«0000
«CCO00
«CCO0
«0000
«GCO0
«CCOO0
«C000
«G000
«C000
«0000
«0000
0000
«0000
« 0000
«0000
«C000
«0G00
-C000
«0000
«0000

4.4824
4.6508
«5133
314.4291
«C000
-0000
1.7047
1.6575
2.4485
1.9670
6.1148
«4892
1.5540
<0000
3.5195

- 4.9994

<4371
2.3153
<4808
0000
.2875
25.6778
5.2968
3.6636
3.1451
4.1934
3.9951
.3769
1.1964
<3438
<4645
3.5972
3.7761
.5820
322.3453
.0000

1.8179 °

1.8550
2.5743
2.3605
5.8484
<5413
1.3795
€000
2.8047
4.9001
<3624
2.7626
<4518
0000

.117631
<187146
«05352¢
«23273C
000006
000000
.000000
006000
006000
.000000
00000
000000
000000
006000
.000000
000000
000000
.000000
006000
000000
.0000CO
000000
000000
000000
00C000
006000
.000G00
000000
.00C000
«000000
000000
000009
006000
000000
.00€000
000000
00000
.0C2000
.00€000
000000
000000
000000
~000009
.000000
.000000
.000000
.000000
. 000000
.000000
006000



VAR1

4€
4¢

4¢
4¢

46
4¢:
4¢
46
4H¢
4
4¢
Hhe
44
47
47
47
47
47
47
47
41
47
47
47
47
47
47
47
47
47
47
&7
47
47
47
417
47
47
47
47
47
47
43
4 R
43
48
49
48

VAR2

66

62

12

S0

N

56
Eo
11

-
t's

e
77
7¢
45
Si
76
75
1

gl

gyl
23!
335
333
33
338
152
339
152
338
335
152
338
a3r
126
2?25
243
2462
292
245
2€5
232
152
337
2719
275
328
338
279
3258
35¢
3358
322
332
152
338

FEAN]

1.0000
1.0000
1.0000
1.0000
1.0000
1.00006
1.0000
1.C00C
1.0000
1.0000
1.c0n0
1.04900
1.0000
1.6000
1.0000
1109704
4.9704
4,9704
4.9704
4,974
5.2500
497004
5.C110
4.9704
4,9704
5.2500
4,9704
4,9704
49231
4.,9779
449879
240171
50171
44,9839
5.0415
5.0171
%2500
4.9704
5.G179
Se0179
4.,9704
4.,9704
5.0179
44,9704
4.9845
4.9645
4.9645
4.,9645
32566
4.9645

MEAN2

l.94064
103.0366
26.2G25
16.5348
16.1237
T.4%13
14.7658
1.1556
3.8759
l.750¢C
1.1711
89.9121
B86.8462
2.6276

1792.7170

4.9704
4.9645
E4e47C4
64.4738
274497
2.7402
2.8166
1.5C00
4.5325
11.9260
1.78&97
241953
1.6Y98
l.0C00
1.92¢4
9€.656S
252654
15.1218
5.3575
€.91¢4
14.02G1
1.2C3y
--0034
1.7957
1.2007
B€.2€04
82.7278
2e4122

1787.1487

4.9€45
L4.4704
84.4738
27.4497
2.7402
2.816¢

SICMAL

«0000
«CC00
«CCCO
«CCOO
«£000
-C000
«CCO0
«GC0O
+Ca00
«CCO0
«0000
«CC00
«0000
«CC0JQ
«C000
1.8€682
1.8682
1.8682
l1.£682
1.3682
1.6182
1.8682

" 1.5945

1.5€682
l.5682
1.£182
1.8£82
1.8£82
1.7€C80
1.£895
l.8¢11
1.8422
1.8422
1l.6664
1.6235
1.8422
l.8182
1.8€82
1.E€E16
1.E€16
1.5€82
1.8682
1.E£€16
1.£682
1.4C57
1.5C57
1.9057
1.5657
1.5143
1.5057

SIGMA2 CORRELATION

«2252
21.6677
4.6530
2.9811
2.8282
3.0001
3.2570
«3624
l.6052
«4330
<3766
3.4820
3.4159
«4920
307.0994

«2707
22.3135
4.8223
3.3017
2.7823
3.5898
2.5645
«4029
3.1089
«4032
«4005
4.4824
4.6508
«5133
314.4291
1.9057
3.7394
2.0799
5.7285
«5457
1.5294%

-00000N
«00C000
«G00000
«000000
(00000
«00G000
«000000
«000000
. 000000
«000000
«000000
«000000
«00C000
« Q00000
«00C000
1.006000
«812402
«427614
«233591
-."87497
«138031
-«187244
«468328
«000163
«106779
«161149
~« (36736
«112300
«00C000
«336334
«284862
«348589
«255145
«258655
«287422
-«1324556
«358060
«06€956
-+254781
«26S429
«410C065
«323503
«151934
l.Cc00009
«404223
«234279
-« 0738677
«141240



VAR1

44
48
44
48
48
48
48
48
48
48
48
48
42
48
48
48
48
48
48
49
44
48
49
4G
49
45
49
49
49
49
45
4¢
4%
4y

e}
’

49
49
45
45
49
44
4%
4G
45
45
4G
4G
4S
49
5C

VAR2

b4
55
5€&
57
58

60
61
(-¥4
63
64
65
&5
67
68
69

71
12
13
14

[ 34
-

49
5C

52
53
54
55
56
57
58
56
&6C
6l

-
X

63
64
65
(X
67
68
€9
16
71
72
13
74
75
50

182
3318
3338
152
338
334
154
226
248
292
292
248
289
292
152
338
279
2719
338
33¢e
27S
338
a3e
338
33¢
152
338
182
338
33
15?7
33e
232
156
226
248
292
292
248
2¢€9
292
162
334
279
279
CEY:
338
27S
238
338

MEAN1

4,9286
4,9645
4,9645
562566
44,9645
4.9645
5.0064
4.9646
5.0161
5.0308
$.0308
5.0121
5.0484%
5.0308
5.2566
4.9645
5.0502
5.0502
449645
4,9645
5.0502
49645
84.4704
84.4704
84.4704
84.9145
B84.4T04
84.4890
84,4704
84.4704
84.9145
84.4704
B4.4704
84.4487
84.3451
84.4798
84,4897
B4.4897
64.5081
c4.4810
84,4897
84,9145
34.4704
8445699
84.5699
84.4704
84.4704
34.5699
84.4704
84.4738

MEANZ

1.5C0C
4.,5325
11.9260
1.7697
2.1953
1l.6598
1.0C00
1.9204
6. 6569
25.2654
15.1318
9.3575
6.9164
14,0291
1.203%
"00034
1.7957
1.2007
86,2604
82,7278
244722
1787.1487
84.4704
84.4733
27.4497
2.7402
28166
1.5C00
445325
11.9260
1.7697
2.1653
1.6598
1.0C0C
1.9204
96.6569
25.2654
15.1318
Y3575
6.9164
14.0291
1.2039
1.7957
1.2007
86.2604
82.7278
2.4722
1787.14817
84.4728

SIGMA]L

1.5891
1.9057
1.9057
1.9143
1.9057
1.5057
1.6028
1.89219
1.5239
1.5023
1.9023
1.5292
1.9600
1.5023
1.9143
1.9057
1.5282
1.9282
1.6C57
1.5C57
1.5282
l1.5C57
3.7294
3.7394
3.7394
3.6€52
3.7394
4.6169
3.7394
3.7394
3.€652
3.7394
3.7394
2.3296
3.£899
3.€654
3..822
3.£822
3.£189
3.£905
3.€822
3.£652
3.7394
3.6192
3.6192
3.7394
3.7394
3.6192
3.7394
2.0799

SIGMA2 CORRFLATION

«5000
3.1680
4.7646

<4210
2.4161

«4738

«0000

«2707

22.3135
4.8223
3.3017
2.7823
3.5898
3.5645

«4029
3.1089

«4032

«4005
4.4824
4.6508

«5133

31444291
3.7394
2.0799
547285

«5457
1.5294

«5000
3.1680
4.7646

«4210
24161

«4738

«0000

«2707

22.3135
4.8223
3.3017
2.7823
3.5898
3.5645

«4029
3.1089

«4032

«4005
44824
4.6508

«5133

314.4291
2.0799

«466835
-+046363
«14503¢C
«17127C
-+06210¢
«12C966
« 000000
-.02277C
«256790
«2341409
+248533
«179114
«201992
«18408¢C
-+170197
«329468
« 040849
—-«194037
«263264
«387455
«216004
«13CG15%
1.00000C
«555201
—e194122
«15679¢
~e02267€
839009
-~+164505
«280929
«093827
-+119214
« 073640
«00C00n
« 076237
«38€£953
«233952
«379277
«344840
«29734S
«288797
—«104014
«831293
~«011092
«803235
«82768¢
«3267¢€¢€
«391997
1.00C00C



VARl

51,

50

338
152
338

162
333
338
152
338
338
156
226
244
292
292
248
239
232
152
332
279
279
3338
338
279
334
333
1c2
3348
182
338
333
152
338
33
156
226
248
292
292
248
289
292
152
338
279
279
338
338
279
338

MEAN1

84.4738
84.7290
84.4738
84.4356
B4.4738
B4.4738
34.7290
B4,4738
84.4738
84.5184
84.4452
84,5181
84.5464
84.5464
84.5271
84.5555
B4.5464
54.729C
84.4738
84.5624
84.5624
84.4738
84.4738
34,5624
84.4738
27.4497
26« 1447
27.4497
2T7.7747
27.4497
27.4497
26.1447
27.4497
274497
27.0705
27.2301
27.0242
27.0548
27.0548
2T.0565

2609931

27.0548
2601447
274497
27.0968
27.0968
274497
27,4497
27.0968
27.4497

MEAN2

274497
24T4C2
2.816¢€
1.5000
4,532%

11.9260
1.7697
2.1953
1.6598
1.0C0C
19204

9E.6569

2542654

15.1318
9.3575
6.9164

14,0291
1.2C398

" 167557
1.2007

86.2604

£2.7278
2.4722

1787.1487

2714497
2.7402
2.8156
1.5000
445325

11.9260
1.7697
2.1953
1.6598
1.0000
1.9204

96,6569

25.2€54

15.1318
2.3575
6.9164

14,0291
1.2039
1.7957
1.2007

86+.2604

82.7278
2.4722

1787.14487

SIGKAL

2.C799
1.9632
2.0799
2.1736
2.C799
2.0799
1.5632
2.C799
2.0799
1.6624
2.CE80
1.9754
2.L372
2.C372
1.5¢70
2.C281
200372
1.5632
2.799
2.C440
2.C440
2..799
2.£799
2.0440
2.C799
507285
4.€840
5.7285
59834
5.7285
5.7285
4.6840
5.7285
5.7285
543912
55143
544202
5.3248
543248
5.46T4
542409
53248
4,6840
5.7285
5.4135
5.4135
5.7285
5.7285
5.4135
5.7285

SIGMA2 CORRELATICN

57285
«5457
1.5294
«5000
3.1680
4.7646
<4210
2.4161
«4738
«CCO0
«2707
22.3135
4.8223
3.3017
2.7823
2.5898
3.5645
«4029
3.1089
«4032
«4005
4.4824
4.6508
«5133
314.4291
5.7285
«5457
1.5294
«5000
3.1680
4.7646
«4210
2.4161
<4738

.0000°

«2707
22.3135
4.8223
3.3017
2.7823

3.5898

35645
«4029
3.1089
«4032
«4005

4.4824

4.6508
5133
314.4291

-«35C€023
«123286
-«0486153
«023503
-e179374
« 509852
« 045775
—e354967
«099184%
« 00000
«C30811
«353375
«139927
«256939
«359908
~ «305182
«272539
-e«054961
-.000188
«093618
—-e240635
«431801
«462225
«297276
«615522
1.000000
—e1991C6
«262682
«010101
-+005534
—«152487
—+036532
« 665930
—«204154
«0006000
« 074514
~+209585
«012571
-+120357
-+249478
-«301654
-.215880
«148196
«000671
—«142G17
«328256
-0012049
—-.288572
-+197613



VAR2

52
53
54
55
56
57
58
59
66
61
62
63
64
6>
66
67
68
69
¢
71
T2
13
T4
[
53
54
55
56
57
58
59
60
561
62
63
64
65
6&
67
6e
€S
78
71
12
73
74
75
54
55
56

152
152

0
152
152
152
152
152

72

s1
133
15C
15¢C
133
14¢
150
152
152
145
149
152
152
1473
157
338
182
334
338
152
338
3538
156
226
248
292
292
248
2v9
292
152
333
279
273
33¢
33
2719
338
182
182
182

MEAN1

2.7402
27402
2.8309
2.7402
2.7402
2.7402
2.7402
2.7402
2.6395
2.1294
27435
Z.7380
?.7320
247435
2.7464
2.7380
27402
2.7402
27363
2.7363
27402
2.7402
2.7363
2.7402
2.8166
2.7527
2.8166
2.8166
2.6184
2.8166
2.8166
2.8910
2.7965
78105
2.7740
2.7740
2.3266
2.7647
2.7740
2.6184
2.8166
2.8172
2.8172
2.8166
2.8166
2.8172
2.8166
1.5000
1.5000
1.5000

MEAN2

27402
2.6184
1.5625
445000
12.5526
1.7697
1.7566
2.0000
1.0C00
1.9121
100.2362
25.6983
15.5200C
9.6153
7.2827
14,3600
1.2C39
<1854
1.7785
1.1678
B6.4474
83.4276
25108
1790.3914
2.8166
1.5C0C
4.5325
11.9260
1.7€97
21953
1.6598
1.0G0C
1.92G4
9646569
25.2654
15.1318
8.3575
6.9164
14.0251
1.2036
-+0034
1.7557
1.2CC7
86.2€04
82.7278
2.4722
1787.1437
1.500¢C
4.4890
12.0714

SICMAL

« 5457
« 5457
«52190
«5457
«5457
«5457
« 5457
«5457
«£548
«5526
«b434
«£465
«5465
<5434
«5359
« 5465
«2457
5457
5479
«5479
«£457
«5457
«54T9
«5457
1.5294
1.4711
1.5294
1.5294
l1.1467
1.5294%
1.5294
«£EC15
1.£581
1.4757
1l.4603
1.4608
1.4886
1.4£00
1.4608
1.1467
1.5294
1.4807
1.4807
e5294
1.5294
1.4807
1.5294
3000
«5000
« 5000

SIGMA2 CORRELATION

<5457
1.1467
<4961
3.1498
4.2778
<4210
1.9802
0000
«2000
.2832
19.2435
4.6233
3.0076
2.4481
3.0211
2.9838
<4029
2.9891
<4152
«3737
4.5056
4.3544
<4574
307.0448
1.5294
5900
3.1680
4.7646
<4210
2.4161
<4738
.C000
.2707
22.3135
4.8223
3.3017
2.7823
3.5898
3.5645
<4029
3.1089
.4032
<4005
4.4824
4.6508
<5133
314.4291
«5000
2.1998
4.9543

1.00CC00
-+221443
«083630
-.C00£899
«142105
«328776
-20coc
« 00600y
—«087685
«343602
«313842
«291360
«327901
«384542
«177560
—e 675173
«111340
«344337
«035027
«236622
«28489C
--112150
1.0C0CC0D
«04855%
—-e048229
—e266981
«257091
—.082045
-00C00%
«16CB66
-.C35733
—032565
—«067134
—~«C366CH
-.C75141
«239626
«CC4923
—-.C44544
«07S99¢€
«C53575
-.084799
—e114022
«19C6653
1.00c000
-.104745
-C12209



1A

-

VAR]1 _VAR2 N MEAN1 MEAN? SIGMA1 SIGMA2 CORRELATION

54 57 £0 1.5625 1.8000 .4961 <4000 .125988
54 58 182 1.5000 2.2967 5000 2.5613 .098679
54 5¢ 182 1.5000 1.6758 .5600 <4681 .082171
54 6C 0000 .0000 -C009 0000 .000000
54 bl 122 1.4590 1.9262 .4983 .2614 071179
54 62 134 1.4925 S6.8364 .4999 _ 24.5591 «248719
54 63 159 1.4969 25.1219 5000 5.1002 .209183
54 64 159 1.4969 15.3412 .5000 3.5462 «334476
54 65 133 1.4962 9.5075 .5C00 3.0539 «200271
54 €6 156 1.4936 6.8230 «5C00 3.7117 .176443
54 &7 159 1.4969 14.0126 <5000 3.7231 .201048
54 68 £Q 1.5625 1.1625 44961 «3689 —+021345
54 69 182 1.5000 <0534 <5CC0 4.0762 .937756
54 7C_ 149 15101 1.8054 4999 «3959 ~+142695
54 71 149 1.5101 1.2416 <4999 «4281 -.168185
54 72 182 1.5000 862637 .3600 5.0836 < 717676,
54 73 182 1.5000 82.7308 <5600 5.4681 <752617
54 74 149 1.5101 2.5117 .4999 .5508 <214639
54 75  1e2 1.5000 1764.8434 .5C00  316.0450 .088195
55 55 339 4.5325 4,5225 3.1€80 3.1680 1.0060G0
55 56 338 4.5325 11.9260 3.1680 4.7646 -.301204
55 57 152 4.5000 1.7697 3.1498 .4210 —.022326
55 58 338 4.5325 2.1953 3.1680 2.4161 —.080843
55 56 338 4.5325 1.£59¢ 3.1680 -4738 -.005435
55 6C 155 4.5833 1.0C0C 3.1296 .00C0 .cooocn
55 61 225 44646 1.92C4 3.1498 .2707 -+231603
55 62 248 4.5282 96.6569 3.1933  22.3135 —.113692
55 63 292 4.5000 25.26€54 3.1400 4.8223 -.135927
55 64 262 4.5000 15.1318 3.1400 3.3017 =.113058
55 65 242 4.5282 9.3575 3.1639 2.7823 ~.094307
55 £6 289 4.5052 6.9164 3.1525 3.5898 —.C77953
55 67 252 4.5000 14.0291 3.1400 3.5645 —«C71445
55 A8 152 5,500 1.2039 3.1497 <4029 .116635
55 69  33: 4.5325 -.0034 3.1680 3.1089 -.077860
55 76279 %.4RT5 1.7957 3.1325 L4032  =.0403%41
55 71 279 4.4875 1.2007 3.1325 <4005 «059141
55T T7Z 333 4.5325 86.2604 3.1680 44824 —.259576
55 73 2335 4.5325 82.7278 3.1680 4.6508 ~-o035343
BETTTY4 279 he48T5  2.471227 T 3.1325  o5I33 =.096771
55 75 338 4.5325 1787.1487 3.1680 314.4291 -.068564
56 55 338 1159260 11.9280 4. 7646 4. 7646 1. 00C0C0
56 57 152 12.5526 1.7697 4.2778 <4210 .092575
56 58 338 11.9260 2.1953 4. 7646 2.4161 =.35C582
56 59 338 11.9260 1.6598 4.7646 .4738 .121223
56 6C 156 I1.7564 1.0000  4.5325 .0000 . 006000
56 61 226 11.7522 1.9204 4.8846 .2707 «C75415
5% 62 748 12.02472 96.6569 §.T357T 22.3135 ~179198
56 63 292 12.0548 2542654 4.7669 4,.8223 .114008
LTS T S . . - . ~134397

56 65 243 11.9919 9.3575 4.7494 2.7823 -182287



VARL VARZ _ _
56 66
56 &7
56 68
56 69
56 0
56 71
56 12
€6 13
56 14
56 15
S7 57
57 58
57 59
57 60
57 61
57 62
57 63
57 64
57 65
57 66
57 67
57 68
57 €9
57 7¢C
57 71
57 72
57 73
SF T4
57 75
58 S8
58 59
58 GC
58 61
58 62
58 63
58 64
58 65
58 66
52 67
58 68
58 69
58 70
56 71
58 72
58 73
58 T4
58 75
59 59
59 6C

289
292
152
334
279
279
338
338
279
338
152
152
152
12
91
133
15¢
150
133
148
150
152
152
149
149
152
152
149
152
338
333
156
22
248
292
292
248
289
292
152

338

279
2749
338
338
215
33¢
3382
156
226

N

—MEAN1 _ MEAN2 SICMAl  SIGMA2 CORRELATION
12.03969 6.9164 4.7648 3.5898 «157587
12,0548 14.0291 4.7669 3.5645 «183517
12.5526 1.2039 4,2778 «4029 ~«149358
12.0609 1.7957 4.7474 «4032 «057063
11.9260 B6.2604 407646 4.4824 «200524
11.9260 82.7278 47646 4.,6508 «256106
12.0609 244722 4.7474 «5133 «176504
11,9260 1787.1487  4.7646 31444291 __ —.044547

1. 7697 1.7697 «4210 «4210 1.000000
1.7697 1.7566 <4210 1.9802 ~.059344
1.7697 2.0000 «4210 «0000 «000000
1.7361 1.0000 «4407 «0000 «000000
1.7802 1.9121 «4141 «2832 « 022657
17444  100.2362  _+4362___19.2435 _  .084671
1.7667 25.6983 «4230 4,6233 « 034747
17667 . 155200 «4230  3.0076 « 044285
l.7444 9.6153 «4362 24481 «C80402
1.7703 T.2827 «4207 _ 3.0211 «14%910
1.7667 14,3600 «4230 2.9838 «103540
17697 1.2039  __ .4210 __ 4029 _ —<343690
17697 «1854 «4210 29891 « 084988
17651 17785 «4239 e4152 «085718
1.7651 1.1678 «4239 «3737 -«174867
1.7697  B6.4474 <4210 445056 .C75119
17697 83,4276 «4210 4.3944 « 099454
1.7651 _ 2.5108 <4239 <4574 064882
1.7697 1790.3914 «4210 207.0448 -« 109451
241953 2.1953 2.4161 204161 1.0CC000
21953 1.6598 24161 «4738 —e195246
20769 1.0000 2.2290 «0000 «00C000
2.0575 1.9204 2.2C64 «2707 «111367
2.0685 9646569  2.32843 2243135  —.185664
2.0582 25.2¢54 2.3438 < 4.8223 -.018866
2.0582 15.1318  2.2438  3.3017  -.109973
2.0806 9.3575 2.32864  2.7823 ~e227214
2.0484 €.9164 243480 3.5898 —~«208195
1.7566 1.2039 1.9802 «4029 «119942
2.1953 —e0034 T ZJ4Y6T T 3.1089 7 .C9408B
20609 1.7957 23417 04032 -« 058943
2.0609 1.2007 243417 <4005 = 246812
2.1953 8642604  2.4161  4.4B24 «090920
2.1953  B82.7278 2.4161 4.6508 = —,266196
2.0609 2.4722 203417 «5133 -«196594
2.1953 7 17871487 7 724161 314.42917 T -.082178
1.6598 1.6598 «4738 <4738 1000000
1.6410 1.0C000 <4797 = 0000 T «000000
1.6593 1.9204 4739 .2707  .C64388

.



VAR

5%

59
59
59
59
59
59
59
59
59
59
59
59
60
60
6G
60

60
60
60
60
60
60
60
60
66
60
6C
61
61
61
61
61
61
61
61
61
61
61
61
61
61
61

62
62
62

62

248

292

292
248
289
292
152
338
279
279

338

338
279
338
156
104
114
133
133
115
133
133

T2

156

13¢
130
156
156
130
156
226
160
190
190
160
189
190

226
181
181
226
226
181
226
248

248

248
247
245

96,6569

1.7540

. 17500

1.7500

. 17581

1.7509
1.7500
2.0000
1.6598
1.7849
1.7849
1.6598
1.6598
1.7849
1.6598
1.0000

1.0000

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000

1.0000
1.0000
1.0000
1.0000
i.0000
1.0000
1.9204
1.9312
1.9263
1.9263
1.9312
1.9259
1.9263
1.9121
1.9204
1.9227

1.9227

1.9204

1.9204

1.9227

1.9204

96,6569

96.6569

196.9490

96.8690

MEAN2

96.6569
25.2654
15.1318
9.3575
69164
14,0291
1.2039
-00034
1.7957
1.2007
86,2604
82,7278
24722
1787.1487
1.0000
1.9135
96.4459
25.4286
14.8816
9.1841
7.0200
- 14,0489
1.2500
1.7846
1.1538
86.2564
82.7244
2.4268
1813.1715
1.9204
9843526
25.4855
15.4605
" 944365
7.2681
14.3592
1.2088
‘01001
1.8343

8646239
82.1372
2.5284

771786.1759

96.6569

25.0827
149446
'9.3448

68245

T 1.1602 T

<4307
»4330
<4330
.4283
<4325
<4330
.C000
<4738
.4109

<4109

<4738
<4738

«4109

<4738
.0000
«0000
.0000
0000
.0000
«0000
«0C00
.0000
.0000

.0000

.CC00
0000
.0000
G000
.0009
.0000
.2707

«2530

«2613
+2613

2530

<2619
<2613
2832
«2707
«2671

«2707

#2707

e2671
.2707
22.3135

22.3135

22.3135

21.8803

22.3663

_SIENAL

2671

22.3135

. 448223

3.3017

..2«1823 .

3.5898
345645
«4029
31089
«4032
——....=4005
4.4824
4.6508
«5133
. 314.4291
«0000
19.3413
4.4620
209637
204192
3.4386
. .. 33651
- 1.2443
<4111
3608
3.6583
3.4615
«4625
310.5188
«2707
22.7628
5.0491
3.4467
2.T482
3.3939
3.5518
<4064
3.1323

315.0914
2243135
3.2801

2.7807
3.5988

22812

-4330

4.9474

. SIGMA2 _CORRELATION

«255153
. 149861
«178161
«228824
«215754
«216053
« 000000
«022219
«037690
—e129744
«030566
+085526
«199765
«005205
« 000000
«0006000
« 000000
«000000
«00C000
« 000000
« 000000

 «000000

« 000000
«000000
« 0000900
« 000000
« 000000
«00C000
«00C000
« 000000
1.000000
-.049234
-0072627
—-«026609
‘—e025756
-« 043793
« 069270
—-«017821

"~ «070088

«160357
-0024166
=<04C671

«092657

1.00C6000
«820476
«903229
«877235
«833657



vael

&2

s 9
[

62
62
(4
42

&
¢c2?
62
&3
63
63
€3
&3
63
63
63
63
63
&3
&3
63
&4
64
54
64
64
64
64
o4
64
&4
64
€4
55
85
65
65
&5
&5
ES

L
po ]

65
65
69
6&
6
6¢&
66
€6

VAR2

61
68
69
1C
71
72
73
14
15
63
64
65
6¢
67
68
55
TC
71

73
74
75
64
65
66
67
68
69
70
71
72

74
75
65
66
67
68
69
7¢
71
72
73
74
7%
66
67
o8
69
7C

248
133
248
241
241
248
248
241
248
292
292
247
289
292
15C
222
278
278
2¢2
292
2718
292
292
247
2389
252
1s¢C
292
278
278
292
292
278
292
243
244
247
133
24¢
242
242
248
24¢
247
248
2L9
2€9
148
289
275

MEAN1

96.6569
100.2362
96,6569
97.6327
97.6327

96.6569 .

96.6569
97.6327
26.6569
25.2654
25.2654
25.1113
25.3028
25.2654
25.6983
25.2654
253930
2543930
25.2654
2542654
25.3930
25.2654

15.1318

14.9808
15.1393
15.1318
15.5200
15.1318
15.2293
1502293
15.1318
15.1318
15.2293
15.1318

9.3575

9.3695
9.3448
9.6153
9.3575
9.4339
9.4339
9.3575
9.3575
9.4339
93575
6.9164
He9164
7.2827
09164
70673

MEAN2

13.8649
1.2105
-.0383
1.7525
1.2158

86.0806

82.9C32
2.4440

1803.0927

25.2654

15.1218
9.3448
6.9164

14.0291
1.2C67
-.0567
1.7950
1.2014

86.1518

82.8185
2.4698

1800.6G79

15.1318

9.3448
6.9164
14.G6291
1.2067
—00567
1,7950
l.2C1l4
86.1918
82.8185
2.4698
1800.607S
" 9.3575
6.8689
13.9028
1.2105
-.0161
1.7534
1.2149
86.1089
82,9315
2.446¢C
1804.1613
6.9164
14.0450
1.2027
1.803¢

SICMAL

22.32135
19.2435
22.2135
Z21.5402
21.54G2
22.3135
22.3135
21.5402
22.3135

4.8223

C 4.8223

4.5368
4.6215

4.8223

4.€233

4.8223

4.7990
4.7990
4.8223
4.8223
4.7990
403223
3.3617
3.2269
342177
3.3¢017
3.0076
3.3017
3.2285
3.2385
3.2C17
3.2017
3.2385
3.3C17
2.7823
2.7868
2.7807
2.4481
2.7823
2.7327
2.7327
2.7823
2.7223
2.7327
2.7823
3.5898
3.5893
3.0211
3.5898
3.4164

SIGMA2

3.4605
<4077

3.0680

44055
<4114
42948
4.6679
<5189
310.8542
4.8223
3.3017
2.7807
3.5898
 3.5645
<4049
3.0524
<4037
4011
4.3476
446550
<5127
3€9.4099
3.3017
2.7807
3,5898
 3.5645
<4049
3.0524
<4037
<4011
443476
46550
<5127
309.4099
" 2.7823
3.5387
3.4157
<4077
3.0417
<4049

CORRELATION

<4167

4.2512
406411
«5197
309.5559
3.5898
3.5750
«4020
3.0381
«3972

«897829
-e212552
«234834
«371404
-0641633
. «297382
«336954
«993186
«178337
1.000000
« 176910
«613576
«588217
« 655487
-«185711
_ 188871
«250455
~-<488724
«204572
«192080
« 819504
067926
1.00CC00
« 727690

« 675088

« 756113
~e1l5120n1
«28€CT1

« 234050

- e521597
«205351
«315461
«902149
«1632735
l.00CNnO0
« 745979

« 765934
~«201352
«177550
«392256

T =a515637
«2555C7
«309578
«8588E0
«151521
1.00C000

. 114463
e 260434
«158214
«701914



N

275
289
289
275
239
292
15¢C
292
274
278
26?2
252
278
262
152
152
149
149
152
152
1493
152
333
279
279
3319
338
279
333
279
278
219
279
279
279
278
279
2179
279
279
338
338
279
338
338
279
338
2179
273
338

BEAN1

7.0673
6.9164
6,9164
- T0M573
6.9164
14.0291
14.3600
14,0291
14,1583
14,1583
14,0291
14.0291
14,1583
14,0291
1.2039
1.2039
1.2981
1.2981
1.2039
1.2039
1.2081
1.2039
-.0034
«0074
<0074
-+0034
-.0034
«0074
1.,7957
1.7957
1.7957
1.7957
17957
1.7957
1.2007
1.2007
1.2007
1.2007
1.2007
86.2604
86.2604
86.2581
86.2604
82.7278
82.9140
82,7278
24722
2.4722
1787.1487

4y

e

MEAN?2

l.1927
86.1903
82.8C062

2.4733

1799.2837
14.0291
1.2C67

'00567

1.795¢C

1.2014

86,1918
82.8185%
24698
18C0.6079
1.2039
«1854
1.7785
1.1678
86.4474
83.427¢
25108
1790.3914
_00034
1.7957
l.20C7
862604
82.7278
24722
1787.1487
1.7957
1.2007
8642531
82.914C
264722
1802.36C2
1.2007
86.2581
82.9140
2.4722
1802.3602
86.2604
82.7278
2.4722
1787.1487
82.7278
2.4722
1787.1487
24722
1802.3602
1787.1487

END OF LISTING

SICMHAL

3.4164
3.5898
3.5398
3.4164
3.5098
3.5645
2.9838
3.5645
3.2265
3.2265
3,.5845
3.5645
3.3265
3.5645
«4G23
4629
<4059
«4059
<4029
4029
<4059
<4029
3.1089
346255
3.C255
3,189
3.1C39
3.0255
3.1C89
«4C32
-4032
«40132
«4032
<4032
«4032
<4005
4005
4005
4005
4005
4.4824
4.4E24
442735
4.4824
4.5508
4.5366
4.6508
5133
5133
3144291

SIGMAZ

«3944
4.3508
4.6724

CORRELATION

<5144

3C9.7554
3.5645
+4049
3.0524
<4037
«4011
4.3476
4.6550
«5127
3C9.4099
«4029

2.9891

«4152
«3737
405056
4+3944
<4574

3C7.0448

3.1089
«4C32
«4005

4.4824

4.6508
«5133

314.4291
«4032
«4005

4.2735

45366
«5133

209.9177
«4005

4.2735

4.5366
«5133

3C9.9177

4.4824

4.6508
5133
314.4291

4,6508

«5133

314.4291

«5133

309.9177

314.4291

-.812416
«205983
«28C212
«76C317
«11G511

1.000000

~+089171
«166509
«217012

—-e532124
«19758R6
«278740
«902558
«106010

1.00C000

-«091437

-«284070
«123832
«022221

-¢201595

—~e 155465
«144209

1.000000

-+076521

~«141813
« 677224
«686269
«19C167
«055720

l.00C0OCO

—e322131

-«C048446
«033503
«289873

-.0(54835

1.000000
-e199870
-.223256
-«087031
1.00C000°
«342304
«255938
«370384

"~ 1.00C000

«29015%
"e259276
1.00C000

«125387
1.00G000
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FORM B: PERFORMANCE EVALUATION

Rame Facility

TO THE RATER: Please evaluate the euployee whose name appears above.
Rate the items independently and without prior discussion with any other
personnel who may also be rating him. If you are asked to rate more
than one employee, rate each item for all employees being evaluated
before corsidering the next item. For example, rate all employees on
"steady attention to work and conduct" before rating them on “ability
to organize work and make most effective use of time, equipment, and
information currently available." Please place a check mark in the
complete items 13-15 only for employees in training status.

E-Excellent; VG-Very Good: G-Good; F-Fair; U-Unsatisfactory

E| VG| G| F| U

1. Steady attention to work and conduct.

2. Ability to organize work and meke
effective use of time, equipment,
and information currently available.

3. Demonstrated attitude and character.
L. Rate of continued improvement.

5. Ability to understand and apply con-
troller procedures.

6. Ability to make decisions required by
his position.

7. Display of good judgment.
8. Emotional stability under pressure.

9. Demonstrated aptitude for air traffic
control activities.

10. Potentisl for continued emotional
stability in air traffic control
activities.

11. Ability to get along well with others.

12. Ability to work cooperatively with
others.
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FORM B: Continued

13.

(Complete only for trainees)
Present performance of OJT duties.

k.

(Complete only for trainees)
Potential ability to perform
Journeyman duties.

15.

(Complete only for trainees)
If trainee has resigned, how satis-
factory was his performance.

16.

17.

Do the controller activities of this individual ever have an
undesirable effect on air traffic safety?

Yes No
If you were a facility chief, would you want this individual on
your staff as an active controller? Yes No . If no,

please check at least one reason: Unsafe  : Hard to get
along with ¢ Better as a supervisor or in a staff position
¢ Unsatisfactory performance ¢ Physical limitations :

Rone of these .

Remarks:

Date

Signature and title of rater



