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Abstract:

Eight different WISC scoring methods used for diagnosing minimal brain dysfunction (MBD) were
mathematically formalized. Discriminant analysis was used for testing the 24 MBD equations in the
comparison of 76 children diagnosed as MBD against 37 children diagnosed emotionally disturbed.
Using all 24 MBD scores, a definite distinction was made between clinically diagnosed MBD groups
and emotionally disturbed groups at a significant level of p<.005 for an F There were 18 wrong
diagnoses (15.9%) made in 113 cases :05,24,88,=2.9 Of the individual methods, only those of Money
(1962) or Bannatyne (1971) were able to significantly distinguish the MBD from the emotionally
disturbed groups (p<.005; with 32 and 36 wrong diagnoses, respectively). The methods of Clements
and Peters' (1962) and McGlannan (1968) were predictive of emotional disturbance instead of for
MBD.

It was concluded that the WISC can be used to distinguish between children with MBD and those with
emotional disturbance. However, the diagnostic use of the WISC must take into consideration that
MBD is not a single syndrome and, therefore, different scoring methods must be computed. It was felt
that the results of the present study can be useful in an educational testing situation given the
availability of desk mini-computers.
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ABSTRACT

Eight different WISC scoring methods used for diagnosing minimal
brain dysfunction (MBD) were mathematically formalized. Discriminant
analysis was used for testing the 24 MBD equations in the comparison of
76 children diagnosed as MBD against 37 children diagnosed emotionally
disturbed. Using all 24 MBD scores, a definite distinction was made
between clinically diagnosed MBD groups and emotionally disturbed groups
at a significant level of p<.005 for an F 05.24 88 ~2.9+ TIhere were 18
wrong diagnoses (15.9%) made in 113 cases: ~ >~ > °°

Of the individual methods, only those of Money (1962) or
Bannatyne (1971) were able to significantly distinguish the MBD from
the emotionally disturbed groups (p<.005; with 32 and 36 wrong diagnoses,
respectively). The methods of Clements and Peters' (1962) and McGlannan
(1968) were predictive of emotional disturbance instead of for MBD.

It was concluded that the WISC can be used to distinguish
between children with MBD and those with emotional disturbance. However,
the diagnostic use of the WISC must take into consideration that MBD is
not a single syndrome and, therefore, different scoring methods must be
computed. It was felt that the results of the present study can be
useful in an educational testing situation given the availébility:of
desk mini-computers. '




"Chapter 1
Introduction

The diagnosis of ﬁinimal>Bréip Dysfunction (MBD) in childfen is
an important issue for education because such.diagnosesimay‘show that
the child who does not pgrform weli in'the c1assroom may not Be stubborn,
retarded, unmotivated or emotionally distﬁrbed;-but maf in fact be
neurologically héndidapped. For giample, thé child who seems quite
normal at recess may be handicapped in the classroom bf‘dyslexia, 6r

"word blindness,"

and therefore unable to read at his age level. When
a teaéher tries to cope with a child who apparently-cannot read, he or
she needs to know whether the child is mentally retatrded, emotionally
disturbed, or has a ﬁeurological handicaf which appears as a,learniﬁg
disability or behavior disorder. The teacher i$ vitally interested in
having an accurate diagnosis of the probiem in order that aﬁpfopfiate
remedial procedures may be taken. . Tﬁe parenfs too are Vitally intep—
ested in their childrens learning prdbiems, while the children them—
selves must suffer their failures without»knowiﬁg-the cause. It is for
these reasoné that the éiagnosis qr identification of MBD (minimal brain
dysfunction) is vital. |

| The diggnosiétof MBD is generally made in a.team approach where
a psychologist, sécial worker, neurologist or psychiatrist, educd%br,
and otheré pool thelr information and attempt to éstabiish mental .

retardation, emotional disturbance, or MBD. The child who is‘feferfed
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to this team is.usually having academic problems and/or émotional
problems associated with school failure and social failure. An accurate
diagnosis results in proper treatment; e.g. the identification of MBD
associated with dyslexia would suggest that such treatment be educa—-
tional remediation rather than psychbtherapy or placement in-special
education classes. The diagnosis can often be made by the psychologist
on the team because it is through his tests that emotional disturbance,
mental retardation or MBD can be differentially established although
the final diagnosis is always made throuéh the efforts of the entire
team. Thus, the use qf psychological tests is quite important in
diagnosis, and specifically, the inteiligence test is relied upon for
diagnosis of mental retardation and MBD.

In the past there has been much debate among'bsyéhdlogists as
to the validity of test iﬁterpretation and especially ;hat done from
a pattefn of test scores such as the subscores from the WISC (Wechsler
Intelligence Scale for Children). ?foponents of diagnostic psycho-
logical testing (Wechsler, 1958) state that complex performance tests
such as those contained in the WISC are more sensitive as indicators
of impaired cerebral functioning than simple neurological tests.
Critics‘of diagnostic psychological testing note the conflicting
results produced by different examiners, the lack df supporiting neuro-
logical criteria, and the failure qf many studies to find a significant

correlation between neurologically established brain damage and
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psychological test diagnosis of brain damage (Yates, 1954). It is for
these reasons that this‘study-has beén undertaken. More experimental
.results are needed to evaluate the contribution of diagnostic psycho—
logical testiﬁg in this area; and egpecially thé use_of diagnostic
patterns oﬁ the Weschler'Intelliéence Scale for Childrem (WISC).

The Problem: How to Diffefentiate Between MBD
and Emotional Disorder

This study offers'a.statistical evaluatibn of eight differeﬁt
methods pf scoring WISC patterns in order to determine their ability to
distinguish Between a group of childien diaénbsed MBb and a group‘of-
cﬁildren diagndsed as having emotio;al problems. The population studigd
was a group of 246 school children who were diagnosed at the Butte Mental
_Hygiene Clinic, Bﬁtte, Mbntaha,'from 1970 th;oughx1972. The ages of the
children was. between 5 and 16 in keeping with age limitations of the

WISC. The final clinical diagnosis was used in order to classify the

children into either MBD or emotional problem groups.

Diagnosis . by Pattern and Scatter Analysis

The Wechsler Intelligence Scale for Children (WISC) offers
various scoring patterﬁs possibly reflecting the presence of MBD.
The test consists of 12 subﬁésts, each‘saméling aptitude in

different areas of intellectual funcfioniﬁg (Wechsler, 1949).




4
" The test was designed statiéticaily so that the average child

can be expected to earn a score of 10 Points on each of the 12 subtests.
Expected; or average, ﬁerformance then on éach of the tests yields a
"flat" profile; i.e. most children will not deviate sighificanfly from
a scaled sco;é of 10, wifh a standard devigf&on of 3 on each of the -
tests. ' .- |

The psychologist, when confronted with a subtest péttern
exceeding the above "normél" limits of variability on the test, is
obliged to explain or account for thé:unexpected variability. He will
ask himself, is this child emotionally disturbed, anxiety ridden,
neurologically iﬁpaired (brain-damaged), or .culturally deprived.

It is suggested here that céftain patterns of subtest scatter
are related to a sometimes elusive syndrome, a type of "organicity,"

" which has been described in the literature as MBD.

Specific WISC Scoring Mefhods for Diagnosing MBD

The scoring patterns employed in this study are those proposed
by Money (1962), Bannatyne (1971), Wechsler (1958), McGlannan (1968),
Clements and_Peters (1962), Reitan (1962), Wills and Banas (197l), #pd
an experimeﬁfal pattern proposed by the author of this studyf Some of
the scoring metho&s'Such as those of Money (1962) and'Bahnatyne (1971)
were originally proposéd for learning disébilities but were used in

this study to diagnosé MBD. On thé assumption that a learning
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disability sometimes implies MBD, McGlannan's (1968) scoring for
dyslexia, and Wills and Banas (1971) three patterns for learning
disaﬁilities were used for diagnosis.of MBD. Clements (1962), Reitan,
(1962) and'Wgchsler (1958) have all proposed specific methods‘of
écoring-the WISC subteéts in order to establish a MBD diagﬁosis. This
author.will'aisb bresent a‘séoriné pattérn. |

| Studies of brain damage in adults were conducted Ey Halstead
(1947). Hié studies yiélded the mosf comprehensive test'baftery avail-
able for the assessment of brain—damaged patients. The tests were
validated by Reitan who also extended them doﬁnward for use With
adolescént; and younger children (Reed, Réitan and Klove, 1965),
However the emphasis in these studies was on a test battery and.use of
the subtests of the WISC was only-a‘supplementary source of data.
These studies did pbint out different syndromes and symptom pattérns
of brain damagé. The studies sometiﬁes Wére able td 1ocalize actual
damaged portion of the brain (later ve?ified on neurological tegts)

(Russell, Neuringer, and Goldstein,:1970).

Reitan's Patterns

ﬁsing the Wechsler-Bellevue i,‘Reitan and his colleagues havé
~ suggested that there are'two major rgiétionships between IQ test scores
.and brain damage: when the~ieft side of fhé heéd sustains damage, the
?erbal 1Q is‘lﬁwer than the Perfo;ménqe IQ; when fhe damage is to the

right side of fhe head, the Performance IQ will be lower than the
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Verbal IQ. They have cifed evidence that these relationships exist and
thus there are actually two different patterns of brain damage (Reitan,
1955). There is some question whether these results are foun&,oﬁ the

WISC (Matarazzo, 1972, p. 394).

Wechsler‘é Brain Damage Profile

Wechsler suggested that varibus pétterns of scores on the
Wechsler Adult Intelligence Scale (WAIS) reflect brain damage in adults
(Wechsler, 1958). Although these patterns were derived from the WAIS,
they have been generalized to the WI§C.

Wechslér felt that the profile in Table 1 was not diégnostig'_
of any one brain damage syndrome such as brain tumor or cﬁrbnic
alcoholism, but illustrated the'disbrganizatioﬁ of intellectual pro-
cesses observed in most brain damage cases; irresﬁective of type. He
suggests that "the most general symptoﬁs of organic brain cases are
disturbances in tﬁe visual-motor spheres,.a loss of shift, memory
defects, and a falling off of capacities involving organization and
synthetic ability" (Wechsler, 1958, p. 174).

Pérhaps the greatest influence Wechsler hgs had on profile and
pattern analysis was the use of a nﬁmber of sub—écales which are .
converted to standard scaled scores. It was then easy to compare tﬁe
éhiids fﬁﬁctioning in_vafious test areas with the norm, and against
each other. Figufe 1 has an example of the WISC profile of a child

who was clinically diagnosed as MBD compared with Wechsler's suggested
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profile for brain damage. In this case the correlation between the
Verbal areas is good, but the performance areas are negatively corre-
lated. Although the profile is useful in diagnosing brain'syndr&mes,
the individual differences are varied and cannot be expected to fit

aﬁyldne profile exactly.

Table 1

An Adaptation of Wechsler's Brain Damage Profile

WISC Subtest -; : - Scaled Score

Information 12
: Compréhension ) 12
Arithmetic _ ' , 8
Similarities - _ . 8
Vécabulary ' L 13
Digit Sp;n .,' o : 7
PictureZCompletion . : o 9
Piéture Arrangement | .10
Block Design ' 7
Object Aséembly : .; , | 8
Coding - | 7

(adapted from Wechsler, 1958, p. 171)
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Figure 1. An example of Wechsler's brain damage (e——s)
with the profile (0-—— -0) of one child's case #4673 who was

clinically diagnosed MBD.




Clements and Peters Three Patterns

Clements and Peters (1962) have developed the most comprehensive
patterns indicative of three different MBD syndrpmes. However, there is
little corroborating experimental evidence to establish the validity of
these measures.

Clements and Peters (1962) specifically suggest the folloﬁing
parterns:

WISC Pattern A

1. Scatter in either or both verbal and performance scales.

2. Low scores (relative to the others) most frequently in
Arithmetic, Block Design, Object Assembly, Digit Span, Coding
and Mazes.

3. Final verbal and performance IQ scores often nearly
equal. (Note internal inconsistency.) -Not uncommon to find

K Comprehension 5 to 10 points higher than Arithmetic. -Not

uncommon to find Picture Completion 5 to 10 points higher than
Block Design.

WISC Pattern B
1. Verbal IQ 15 to 40 points. higher than performance IQ.
(In this instance the achievement on the verbal tasks is suffi-
ciently high to obscure or to compensate for a drop in Arith-
metic. If the Arithmetic score is excluded, the difference is
more pronounced, this test being another type of symbol process.)
2. Trouble with most of the performance scale items,
particularly with pure visual-motor tasks which include Block
" Design, Object Assembly, Coding, and Mazes; less difficulty with -
Picture Arrangement and Picture Completion. (Often the perfor-
mance IQ falls within the mentally deficient range, while the
R verbal IQ falls within or above the normal range.)

WISC Pattern c

"1. Least frequent pattern.

2. Performance IQ 10 to 30 points higher than verbal IQ
(This child, generally. considered to have dyslexia, has difficulty
in expressing himself verbally. He must actively search for the
words mecessary to express his usually concrete solution to a.
"thought" problem. On -the other hand, he is quite proficient at
the subtests which constitute the performance scale.,) (Clements
and Peters, 1962)
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McGlannan's Dyslexia Profiles .

McGlannan (1968) suggested two profiles that identify
dysléxia. The patterns for specific dyslexia and complex dyslexia'

in Table ‘2 involve only four WISC subtests.

Table 2

McGlannan's Two Dyslexia Profiles

" WISC Subtests ' Specific Dyslexia Complex Dyslexia .

Similarities ' 15 6
Digit Span ' - 8 8
Block Design . - 11 11
Coding _ : - 6 8

‘Money's Factor Analytically Derived Patterns

Money (1962) suggests that pattern scoring can be calculated
from subtests using the results of Cohen's factor analytic studies

(Cohen, 1959). He proposed the categories in Table 3.

Table 3

Money's Pattern for Learning Disabilities

Patterns . WISC/Subtests
Perceptual Organization .. 1. Block Design
' _ 2. Object Assembly
Verbal Comprehension 1. Information

2. Comprehension
Freedom from Distractibility 1. Arithmetic
2. Digit Span
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Money suggested that the average score of the subtests for each
of the patterns could be compared té the individual's average IQ. A
discrepancy between the two averages would suggest a learning disability

depending on the degree of the discrepancy.

Bannatynes Patterns for Learning Disabilities

Bannatyne (1971) also suggested a pattern method similar to that
of Mpney (1962) but was able to furnish some empirical proof of the

validity of his categories. Bannatyne's patterns are found in Table 4.

Table 4

Bannatynes Patterns for Learning Disabilities

Pattern WISC Subtests

Special 1. Picture Coﬁpletion
2, Block Design
3. Object Assembly

Conceptual ' 1. Comprehension
: ' 2. Similarities
3. Vocabulary
1. Coding
2. Digit Span
3. Picture Arrangement

Sequencing

Like Money (1962) Bannatyne suggested a learning disability could be
found if any of the pattern averages were significantly lower from

the individuals general averages on the subtests of the WISC.
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An Experimental Profile

The experimental scoring pattern suggested by this author (cf.
Table 5) is useful to diagnose children who have auditory discriminatién
and auditory memory problems. Cliniqally it has been yoticed that
children of this tjpe tend to have lower Verbal IQ's than Performance
IQ's and specifically that the subtests Comprehension, Vocabulafy,
-Digit Span, and Information will generally all be several points below _

the mean of the total subtests.

Table 5

An Experimental Profile for MBD

WISC Subtest : Scaled chres
Information : : 7
Comprehension ' : : 6
Arithmetic _ ' 10
Simiiaritieé' . .. 10
Vocabu;ary ‘ 6
Digit Span ' g 7
Picture Completion ‘ 10°
Pictufe'Arrangement 10
Block Design 10
Object Assembly ' 10

Coding ' 10




13

The neurological condition found in approximately 30 percent of

these cases is a positive abnormal EEG with indications of sSeizure

patterns and sometimes an epileptic diagnosis.

Wills and Banas' Three Profiles for MBD

Wills and Banas (1971) offer three different profiles of MBD

or learning disabilities.

They suggest there is a "Vulnerable Child"

who is dyslexic, a "Fragile Child" who has a language disability, and

the "Enchanted Prince"

who is neurologically impaired.

Essentially

they suggest that the neurologically impaired child has an average IQ

but suffers from both dyslexia and language disability.

the three typical profiles in Table 6

Table

6

They suggest

Wills and Banas Three Learning Disability Profiles

Test Dyslexia Language "Neurologically
' Disability . Impaired
: Information 9 11 7
Comprehension 12 10 10
Arithmetic 9 10 6
Similarities 14 - 8 11
Vocabulary 11 12 .ld
Digit Span 9 11 6
Picture Completion 9 11 6
Picture Arrangement 11 7
Block Design 14 8
Object Assembly 11 11 6
Coding 8 10 8
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Need for the Study

Increasing emphasis on learning disorders, minimal brain damége,
and similar concepts in both education and mental health work has
suggested that.many problems formerly élassed as emotional are in fact
neurological disorders. It is estiméted.by some authorities that
1earning difficulties affect between 5 to 20 percent of the non~-retarded
child population, depending on how ieafning disabilities are defined
(Tarnopol, 1971). In view of the magni;ude.of this problem, it is
essential to develop methods for accurate diagnosis and to refer cases
to the proper treatment specialist whether it be a pediatrician, psycho-
therapist, or learning disability expert.

Although scoring ﬁethods for diagnosing brain damage have.been,
described and validated in the work of Halstead and.Reitan; (Reitan,
;1962) these methods are, for the most’pgrt, limited to the WAIS:
(Wechsler Adult Intelligence Scale) and other tests used to diagnose
brain damage in adults. 'Secondly, although Reitan-and others (Russell,
Neuringer and Goldstein, 1970) constructed diagnostic test batteries for
children, the test batteries ére more oriented toward clear-cut brain
damage and not the boréerline minimal brain syndrome that is of
interest in this study.

Since many studies have used oﬁly a single‘scoring metﬁod for
MBD, it 1s felt that use of several differént scoring methods may

provide more information and better differentiate between MBD and the

.
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emotionally disturbed groups. For example, McGlannan (1968) offers a
scoring method that is specifically designed for reading disébilities
whereas Wechsler's scoring method'(Wechsier, 1958) is more inclusive énd
is oriented toward brain damage in general. Some of the authors realize
that MBD may preéent itself differéntly in different cases, so Clements
~and Peters (1967) and Wills and Baﬁas‘(1971) offef several diffefent
scoring patterns.

The véli&ation of the various scoring patterns has been a
problem since dif%erent criteria groups- of MBD versus normal children
.have generally been used. Some scoring patterns such as Clements and
Peters (1962) and ﬁills and Banas (1971) offer only clinical impressions
with. little exéerimental validation.‘

In view of the above situation, there seems to be a definite
need to compare different scoring methods in a clinical situation Whefe
pféctical diagnosis qf MBD versus emotional disturbance is the main

‘object.

General Questions to be Answered

The objective of this study was to test the ability of various
MBD scoring patterns to successfully distinguish between groupé labeled
emotionaliy disturbed and those labeled MBD.

The main question is whether all of the scoriﬁg patterns used

in a discriminant function can distinguish between children who are
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emotionally disturbed or have MBD. There is also the question as to
which scoring pattern or group of scoring patterns most effectively

distinguishes between groups.

General Procedure

The underlying question of whether MBD is a general syndrome.or_
é group of differeﬁt'syndromes sugge;ted the present approach. A group
of different MBD scoring patterns were used to-evaluate the WISC scores‘
of two groups of children. One group had been identified by clinical
aiagnosis'as-MBD and the other group included only those diagnosed as
emotionally disturbed.

The MBD scores produced by fhe different WISC scoring systems
wefe analyzéd by a two-group discriminant analysis. Ihe purpose of
this analysis was to determine if the twé clinically diagnosed groups
could be differentiated by appropriaté weightings applied to the MED
scores. 'Each of the MBD scores alone or groups of MBD scores asso-
ciated Witﬁ a particular theorists viewpoint were analyzed to find which
of the MBD scores significantly contributes to the statistical sepa-

ration of the two known diagnostic groups.

The Two-Group Discriminant Function

If there are differences between the MBD and emotionally
disturbed groups on the basis of their WISC scores, then these

differences can be calculated with a discriminant function. The MBD
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scores are taken for each individual and added together so that scores

n

X, X, +X +"'+XN=Z X are arranged. Constants are added to the linear
17273 1 n 0

equation so it looks like_K1X1+K2X2+K3X3+'"+Kth+§ Kan. It is this
equation that Fisher (1936) suggested could be analyzed by a discrim-
inant function as a solution to the problem of using information from a
number of correlated scores. :

The discriminant function classifies as unclassified objecf
into one of two groups to which it must belong. The clgssification is
done by taking the ratio of the among groups sum-of-squares of this
linear function to the within-groups-sum of squares. This ratio is
then maximized by adjusting the constants K (or weights) so that thig
ratio would have a larger value than that for any other linear function
of the variables (Cooley and Lohnes, 1962, p. 117).

One advantage of discriminant analysis is that it tends to use
most of the information in the scores and it expresses this information
- in a concise form of a single discriminant score (Cooiey and Lohnes,
1962). When the scores are expressed in a linear equation, the Centrél
Limit Theorem suggests that the resuit of this combinaéion of a group
of scores is more likely to be normal than eaqh of the scores taken
alone (Tatsuoka & Tiedeman, 1954). 1In addition, tests of statistical
significance are available for the separation of the groups for a
particular discriminant function (Cooley & Lohnes, 1962). The relative

contributions of the original variables to a discriminant function can




18
be jﬁdged by the F-test so that the degree of discrimination between the'-
emotionally disturbed and MBD groups using the scoring patterns, willAbe
revealed. With the above information the answer can be provided to tﬁe
generalized multivariate null hypothesis, that the emotionally disturbed
group and the MBD groups have the same scores. If the null hypothesis
is. rejected, then the group difference can be evaluated by:inspecting
the group mean values, and the discriminant values.

The assumptions for a discriminant analysis are 1) a normal.
distribution, of the scores of the individuals, 2) a random sample, and
5) equal variance-covariance matrices. Violation of the assumptions
reduce the chance of achieving the maximum-likelihood solution to the
set of linear equatioms. ' In that case, the sensitivity of the test
is reduced and significant findings would ﬁe more conservative than for

the optimum condition (Tatsuoka & Tiedeman, 1954).
- Limitations

This study was necessarily limited to a specific populatioﬂ of

' children between tHe ages of 5 and 16 who were referred to a mental
hygieﬁé clinic. :The final clinical diagnosis at a mental hygiene clinic
is not eééil& replicated since it is a composite of judgﬁents of a
cliniqal sFaff. .However, one can easily gene;alize from this type of
finding.to other mental hygieﬁe clinics with a similar staff.comprised

of psychiatrist, psychologist, social worker, psychiatric nurse along




19
with school psychologist, consulting neurologist and other professional
imput. Althéugh it is impossible to repiicate the study with the same
subjects aﬁd the same judges, generélization is possiblé because of the
similarity of thé'cliﬁical-situations.

The sample size is limited to 246 children referred to the clinic
over a two-year span from 1970 to 1572. Since many clinics use shorf
forms of the WISC or do little work with school-age children, an
appropriate test group is difficult to obtain. The availability of
sufficient qualified personnel -at the Butte clinic, together with proper
neéurological referral and other professional staff made this particular
gample the best that could be found in Montana and the easiest to obtain

~data on.

‘Definition of Terms

Behavior disorders of- childhood and adolescence 308.

This major category is reserved for disorders occurring in
childhood and.adolescence that are more stable, internalized, and
resistant to treatment than Transient situational disturbances
(q.v.) but less so than Psychoses, Neuroses, and Personality
disorders (q.v.). This intermediate stability is attributed to
the greater fluidity of all behavior at this age. Characteristic
manifestations include such symptoms as. overactivity, inatten-—
tiveness, shyness, feeling of rejection, over-aggressiveness,
timidity, and delinquency (DSM II, 1968, p. 49).

Hyperkinetic Reaction of Childhood (or adolescence) 308.0

This disorder is characterized by overactivity, restlessness,
distractibility, and short attention span, especially in young
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children; the behavior usually diminishes in adolescence.
(DSM II, 1968, p. 50).

Neuroses 300

Anxiety is the chief characteristic of the neuroses.

It may be felt and expressed directly, or it may be controlled
unconsciously and automatically by conversion, displacement and
various other psychological mechanisms. Generally, these
mechanisms produce symptoms experienced as subjective distress
from which the patient desires relief.

The neuroses, as contrasted by the psychoses, manifest neither
gross distortion or misinterpretation of external reality, nor
gross personality disorganization. A possible exception to this
is hysterical neurosis, which some believe may occasionally be
accompanied by hallucinations and other symptoms encountered in
psychoses. -

Traditionally, neurotic patients, however severely handi-
capped by their symptoms, are not classified as psychotic because
they are aware that their mental functioning is disturbed (DSM
IT, 1968, p. 39).

Non-Psychotic Organic Brain Syndromes 309

This category is for patients who have an organic brain
syndrome but are not psychotic.

In children mild brain damage often manifests itself by
hyperactivity, short attention span, easy distractability, and
impulsiveness. Sometimes the child is withdrawn, perseverative,
and unresponsive. In exceptional cases there may be great dif-
ficulty in initiating action. These characteristics often
contribute to a negative interaction between parent and child.
If the organic handicap is the major etiological factor and the
child is not psychotic, the case should be classified here (DSM
II, 1968, p. 32).

Pattern Analysis

From Wechsler (1958, p. 165) "pattern analysis' is:

to find a way or formula for identifying diagnostically
different groups, and eventually the individuals composing
them, on the basis of their differential performance on a
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number of tests administered as a battery. Tmplicit in all
such attempts is the assumption that test scores can be
‘combined into and identified as unique combinations.

Personaiity disorders 301

This group of disorders is characterized by deeply ingrained
maladaptive patterns of behavior that are perceptibly different
in quality from psychotic and neurotic symptoms. Generally, these
are life-long patterns, often recognizable by the time of adoles-
cence or earlier. Sometimes the pattern is determined primarily
by malfunctioning of the brain, but such cases should be class-
+ified under one of the non-psychotic organic brain syndromes
rather than here (DSM II, 1968, p. 41).

Minimal Brain Dysfunction

Miniﬁal brain dysfunction (MBD) has been used as a term to imply

'a'child has a neurélogical'handicap that impairs cognitive, affective,

or psychomotor functioning; however the impairment is not so severe as
to be classified as a cerebral palsy, epilepsy, blindness, etc. The
definition of MBD used in this study will be that of Clements (1966)
who suggested that MBD refers to:
children of near average, average, or above average general
intelligence with certain learning or behavioral disabilities
ranging from mild to severe, which are associated with deviations
of function of the central nervous system. These deviations may
manifest themselves by various combinations of impairment in
perception, conceptualization, language, memory, and control of
attention, impulse and motor control (Clements, 1966, p. 9).
Along with Clement (1966), this study recognizes that there are
two extreme views regarding the very existence of a condition called

"minimal brain dysfunction."” Some take the view that MBD can only

have meaning if physiological, biochemical, or structural alterations
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or damage of the brain can be demonstrated§ otherwise MBD may only be
inferred by symptoms. The pragmatic view is favored by Clement when:

With cur limited validated knowledge concerning relationships

between brain and behavior, we must accept certain categories of
deviant behavior, developmental dyscrasias, learning disabilities,
and visual-motor-perceptual irregularities as valid indices of
brain dysfunctioning. They represent neurologic signs of a most
meaningful kind, and reflect disorganized central nervous system
functioning at the highest level. To consider learning and
behavior as distinct and separate from other nmeurologic functions
echoes a limited concept of the nervous system and of its various
levels of influence and integration (Clements, 1966, p. 6).

The concept of MBD is used empirically in this study since it
is an empirical usage that comes from clinical diagnosis. Essentially,
diagnosis of MBD in the clinical situation suggests that behavioral or
learning problems result from neurological impairment rather than from
emotional problems, retardation, or impairment of sense organs, e.g.,
blindness. MBD is often diagnosed by abnormal EEG's by developmental
histories, by neurological examinations, psychiatric examinations and
by psychological testing. It is obvious that none of these examinations
could be an actual verification of brain damage by direct observation;

they are all symptomatic and define MBD by observation of impaired

functioning.

Profile Analysis

A form of pattern analysis. From Wechsler (1958, p. 165).

the graphié representation of comparable test scores sequen-
tially arranged in which the high and low points indicate high and
low test performance on the tests in question. The form or shape
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of the graph is then taken to give a "picture" of the characterlstlc
idiosyncrasies of. the individual's over-all test performance;

Special Symptoms not Elsewhere Classified 306

This category is for the occasional patient whose psycho~
‘pathology is manifested by a single specific symptom. An example
might be anorexia nervosa under Feeding disturbance as listed
below., It does not apply, however, if the symptom is the result
of an organic illness or defect or other mental disorder. For
example, ‘anorexia nervosa due to schizophtrenia would not be
included here (DSM II, 1968, p. 48)

Spegifid Learning Disorder 306.1

This refers to children who maﬁifest an inability to learn
because éfliméairment of ability‘to correctly process:aﬁditofy or
visual information or to correctly trapsmit information. ‘This:ingbility
‘is uéually caused By a central nervoﬁs system condition and is not the

result of retardation, emotional disorder or sensory disorder.

Transient Situational Disturbances 307

This major category is reserved for more or less transient
disorders of any severity (including those of psychotic propor-
tions) that occur in individuals without any apparent underlying
mental disorders and that represent an acute reaction to over-
whelming environmental stress. A diagnosis in this category
should specify the cause and manifestations of the disturbance
so far as possible. If the patient has good adaptive capacity
his symptoms usually recede as the stress diminishes. If,
however, the symptoms persist after the stress is removed, the
diagnosis of another mental dlsorder is indicated (DSM II, 1968,
p. 48). .
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Wechsler Performance Subtests

Picture completion. Ability to note pertinent missing details
" in pictures of familiar objects. Requires knowledge of object and its
structure or parts. Affected by visual-perceptual -deficit.

Picture arrangement. Sequential arrangement of picétures in a

cause-effect relationship. Requires social awareness, experiential
background, noting of details, good visual perception,; and common-
sense. awareness.

Block design. Ability to analyze and reproduce abstract

designs with blocks. Reduires gestalten recognition, ability to reduce
to parts and to reconstruct. Essentially is pfoblem solving with non-
meaningful, visually présented symbols. Neurologically impaired'
learners often perform poorly on this subtest.

Object assembly. Part-to-whole construction of familiar

objects. Requires organization, visuél perception of details, and
recognition of gestalt from minimal clues. _

Coding. Copy of nonfamiliar, nonmeaningful symbdls for
_fémiliar digits. Influenced by visual memory, eye~hand control, and

X

ability to keep place visually.

Wechsler Verbal Subtests

Information. Memory of isolated factual data (details).

Dependent upon exposure. Remote memory.
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Comprehension. Common sense; awareness of expected social
responses. Judgment. |

Arithmetic. Ability to hold details and solve orall§ presented
arithmetic word problems (timed). Must have concepts,'autométic'number
facts, and good auditory memory. Scores affected_by anxiety or poor
math knowledge., Ability to concentrate.

Similarities. Awareness of relationships. Quality of answers

noted as concréte, functional, or abstract. Reflects information and
thinking skills. Abstract verbal reasoning ability.

Vocabﬁlarz. Word meanings checked. Reflects concepts, infor-
mation, and word fluency. Influénced.by environment and training.

Digit Sban. Ability to hold sequence and manipulate unrelated
auditory stimuli. " Forward sequence requires mainly repetition. Back-
ward sequence requires visualizatioﬁ and recall. Test score easily
influenced by anxiety. Measures ability to attend. .(All performance

subtests are timed.)

Summary -

The purpose of this study is to analyze the ability of the WISC
subtests to diagnose Miﬂimal Brain Dysfunction by. the use of different
WISC diagnostic scoring patterns. Several different diagnost;c scoring
‘patterns are applied to two known groups, one of minimal braiﬁ

dysfunction children and one of emotionally disturbed children. Uéing
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a classification statistic, discriminant analysis, the diagnostic
scoring patterns are evaluated simultaneously in orxrder to see if the
two known diagnostic groups of children can be differentiated: Each
diagnostinscoring pattern is evaluated to seé which can best
distinguish between the two groups,'ahd also how well the pattern can

make the distinction.




Chapter 2
Review of Literature

Current conceptualizations of_MBD come from 1) médical science,
where this disorder is believed to be a mild form of epilepsy, aphasia,
and related conditions,.and 2) from péychology; where the student with
an IQ in the retarded range who functions normally in some academic
ar%as and most social areas is beliéved to show neurological dysfunction
in those cases where emotional problems can be ruled out. At one time
educators spoke of the MBD child as a poor reader, or a "lazy" child,
or perhaps a hyperactive child. Because of the recent legislation

requiring special education, MBD and learning .disabilities in children

are coming under closer scrutiny.

MBD and Guidance Movement

Much of.the work and interest in MBD came from problems encoun-
tered in child guidance clinics after World War ITI. The child guidance
movement in America was an attempt to help children within a psycho-
dynamic frame of reference. However; play~-therapy for the younger
child and psycho-therapy for older cﬁildren seemiﬁgly did little to
“help those certain children whose préblemé related to schéol performance
(MqCarthy, 1971). The home environment soﬁetimeé was considered to be
the.source of fhe éhild'é "emotiénal block" to learning, and family

therapy was instituted. to help the child progreés-in school (Tarmopol,
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"1971), but the resul;s were still not satisfactory. Strauss and
Lehtinen (1947) suggested that learning probleﬁs and associated
emotional disfurbances might well be the result of a neurological
dysfunétion. More extensive diagnostic procedures such as thé electro-
encephalogram validatéd the neurological dysfunction concept in children,
and many children Were-found to exhibit neurotic behavior as an ovérlay
of MBD (Tarmopol, 1971). At approximately the same time, the éradi—
tional mental health staff comprised of a psychiatrist, social worker,
and psychologist changed from a hierarchical structure, where only the
Psychiatrist would diagnose and treat by psychotherapy, to the present
community oriented model where all staff members assist equaily in a
‘team approach. With the team approach, treatment changed from tradi-
tional psychotherapy to include family therapy and educationaf‘tréatment
such as that suggested by Strauss and Lehtinen (1947). The background
to the stu&y of ‘MBD by Strauss and Lehtinen was suggested by earlier

medical study of brain damage symptoms and syndromes.

The Strauss and Lehtinen Approach

Since organic brain disorders were found to affect a wide range
of béhaviors such as language, cognition, perception, motor coordination,
emotional stability, activity level, etc., the next step was taken by
Strauss and his associates (Strauss and Lehtinen, 1948;.aﬁd Strauss and

Kephart, 1955) when they suggested that all children showing disorders
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in these areas were probably brain injured. Although this conclusion
is debated now; it was important‘in suggesting that many behaviors
thought to have emotionai causes could be the result of minimal brain
.dysfunction. Strauss and Lehtinen (1947) emphaeiZed the eymptomé of
distractihility, perceptuel disturbances, thinking disorders and
behaviot disordere in what is now called the "hyperactive child" or
has_also come to be.calied the "Strauss syndrome." Although other '
types of brein—injuted children have eince been discoveted, it should
be pointed out that the "Strauss'syndrome" child ie notlalways the same
child as the dyslexic; the aphasic; etc. The important point here is
that Strauss and Lehtinen desctibed education prbcedure'for brain
injured children who were hyperactive, distractible and'"driven."
Since the hyperactive child was believed to he abnormally responsive, a
teaching method was developed to cope with this. The explosive release.'
of emotional energies is a thalamic function that can be controlled by
" the higher cortical processes. With increased cortical .control the
brain-injured child can learn to modify his hyperactivity.‘ Fron this
theory, educational help was available in two ways. the environnental'
stimulation could be reduced with smaller class size, larger rooms,
covered windows, etc,; the child could be taught how to exercise
voluntary control by'giving him acedenic>and social success, stressing

meanings and relationships and simplifying educational materials so the
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child who is distractible, erratic, and perseverating can achieve‘

success (Myers and Hammill, 1969).

The great popularlty of the Strauss and Lehtinen (1947) approach
came about because except for Orton (1925), they were the first to
offer educational principles and'procedureS'that worked. The diagncsiér
of MBD and the associated treatment procedures gave hope to many parents

with students in Special Education since it was the first recognition of

the neuroclogically dysfunctioning child.

Strauss and Lehtinen (1947) enphasized the importance of the
diagnostic process, yet were not able to differentiate the various '

types of MBD. However their principle interest was in separating the

MBD child from that child who was truly retarded or emotionally
disturbed. In order tc make the diagnosis they suggest:

A complete diagnosis of minor brain injury includes the
following criteria:

1. A history shows evidence of injury to the brain by
trauma or inflammatory processes ‘before, during, or shortly
after birth.

2, Slight neurological signs are present which indicate
a brain lesion.

3. When the psychological disturbance is of such severity
that a measurable retardation of intellectual growth can be
observed, the immediate family history indicates that the .
child comes from a normal family stock and that he is, in .
general, the only one of the sibship so afflicted.

4. When no mental retardation exists, the presence of |
psychological disturbances can be discovered by the use of
some of our qualitative tests for perceptual and conceptual
disturbances.

Although the first three driteria may be negative,
whereas the behavior of the child in question resembles
that for brain injury, and even though the performance of
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the child on our tests are not strongly indicative of brain
injury, it may still be reasonable to consider a diagnosis
of brain injury (Strauss and Lehtinen, 1947, p. 112).

Strauss and Lehtinen suggest that a brain injured group shows
a great variety of brain defects such as perceptual versus conceptual
versus behavior deviatioms. They_tﬁén make thé point that is still
" an issue:

L4

With a few exceptions there does not exist at this moment

a pattern or a type of response .characteristic and specific

for the brain-injured defective child on standardized tests of-

intelligence, academic achievement, and visuomotor performance

(Strauss and Lehtinen, 1947, p. 103—104)
It is this issue that can be a criticism of all further studies that
will be surveyed; it is an inescapable fact that there is no one test
pattern for MBD. Perhaps it is only the fact that a'child is having
a problem with no known emotional éauses; no problems in the envi-

ronment; and no sensory defects which indicates some type of central

nervous system prdblem in the child.

Problems of Diagnosing MBD with Psychological Testing

Infthé past there has been considerable debate (Yates, 1955 and
AnaStasié, 1961, p. 322) about the value of psyéhological testing in
the diagnoéis of MBD, More'recentlf, these questions have been
apprbathed by.better'tesearch designs that answer some of the criticisms
of ‘the pést (Reitan, 1962; and Morf‘;ndﬁKrang 1973)."There is redefi- ;
nition of what is méant by MBD, more elabbtate and sopﬁisticated

étatistital techniques,; and studies that attempt to diagnose MBD with
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more than one test or score. The progress of the debate can be illus—~
trated by the inspection of two studies that differ in their approach

to the measurement of MBD.

The Paine, Werry and Quay Study

Paine, Werry and Quay (1968) studied a group of 97 children
referred to a medical clinic because of suspicion of "minimal organic
cerebral dysfunction." Excluded from the study were children with IQ's
below 80, mental retardation, those with psychiatric problems only, or
with epilepsy, specific dyslexia, or cerebral palsy. There remained
a group of 83 children who had any one of the following minimum
criteria for inclusion:

1., Abnormal neurological signs on physical examination

(beyond mere clumsiness).
2. An abnormal EEG. _ o
3. Psychological findings of the type seen in organic
encephalopathies plus either excessive clumsiness or an
abnormal EEG (Paine, Werry, and Quay, 1968).

In this study boys outnumbered girls by 3 to 1.‘ The mean age
was 8.4 and the age range was from 5 to 12 years. The authors pdted
that the subjects in their study were from affluent backgrounds.

Paine et al. had available complete medical histories, neuro-
logical exans, electroéncephalographs (not all patients had EEG's), and

psychological examinations including the WISC which was available for

34 to 83 children.
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In their summary of the results the aufhors reported that
histories of cerebral insults did not appear in 37 of 81 children, and
that 59 percent of ﬁhe patients had no detectable abnormalities on the
electroencephalogranm, bﬁt that of the 55 children that ﬁad psycho-
logical test material available 95% were describe& as haviﬁg ifregular
peffdrmanée such that not all tests were passed at the child's normal
level of achievement.

The'WISC.subtests were gathered from 34 children. 0£he£
_chiidrén were given the Standford-Binet IQ. .From psychological reports
on both the ﬁISC and'Standford—Binet;‘five measures were collected
inéluding irrégularity of the subtests, difficulty with, abstraction,
perseverafion, dyscalcﬁlia and short attention span during testing.
The psychologicél data was not scored accérding to any establishéd
profile or pattern analysis, but instead the psychologist's opinions
were used and the suﬁtest scores themselves served as the other basis
for analysis. Oﬁe_subtest patterﬁ was used; the ratio of Verbal IQ to
~ Performance IQ on ?he WISC. |

Paine et al. factor‘anal&zed'the data hoping fhat the different
historical and neurological data wouid show similar resﬁlts. From a
principle axes factor énalysis using the vari-max rotation, it was
found that there'were seven different neurological éymptam compléxes;l
However, there was no sinéle sympfom cémplex that was correlated with

the different péychological scores obtained. For instance, irregular
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subtests correlated with abnormal EEG scores, but not with abnormal
reflexes, perceptual deficit, motor uncoordination, abnormal paranatél
history, later birth order, or abnormal prenatal history. The authérs
coﬁéluded thére was a disappointing lack of correlation between
different measures of MBD and that there is a complex matrix of dimen-
sions underlying MBD. Iheir disappoiﬁtment with the ﬁulti—dimensional
.nature of MBD led them.fo suggest de—emphasis on "ﬁinimal cerebral
dysfunction" and concentration ins;ead ﬁpon "adequate psychosocial and
educational assessment and rehabilitative proérams."

| The above research suggests several interesting facts as well
as research directions; |

1. MBD ig,not a unitary syndrome-bpt a multifdimensional
syndrome.

2. I£ is more fruitful to study MBD by psychoeducational
assessment alone insteaa of making additional studies af neurologicall
function apparently assuming psychological assessﬁent‘will reveal only"
one type of MBD. .

3. Paine, et al. appear to neglect the fact that "poor inter- |
correlations qf medical—psychological'and_electroencephalographic
findings" actually éuggest further e#aminatioh of clﬁstéré of different
MBD patterns ﬁhich their research deﬁonStrated.

4. Little effort was made to use actual WISC scoring patterns
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fér MBD, and instead unreplicable opinions of psychologists or the
scaled scores alone were used.

5. No attempt was made to use é controi group of either ﬁofﬁal
children or a compafisén group of children with emotionél or other .
ﬁroblems. Thus, there was no way to knéw if the measures'used‘éould
distinguish between MBD and any other conditios. |

It will be useful to surVey'apother study conducted, wherein

some of the faults of the above study were eliminated.

The Mykelbust and Boshes-Study

Mykelbust and Bosﬁes (1969) madeva study.of minimal Braiq |
dysfpnction using psychoeducational e&aluatiop, opthalmological data,
electroencephalographic évaluations, pediatric neurological evaluations
and a pupil rating scale. A total of 214 children were diagnosed as
learning disabled and these were screened from a population of 2767
third and fourth grade children by means of a ratio of academic
achievement to academic expectancy for learning. In this case, MBD
was first diagnosed by educational criteria instead of medical-
ps&gholdgical assessmént.

Groups were dividéd into Learning Disabiliﬁy Controls, Leafning
Disabilities, and Borderline Learning Disébilities. They then carried
out a discriminant anélysis of forty-nine varieties of the psycho-
educational battery on the basis of electroencephaiographic‘exams,.

X

A"
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opthalmological exams and neurologicél exams for MBD. Although they

titled their study Minimal Brain Damage in Children, Mykelbust and

Boshes set out to study the learning disabled child and his relation
to.MBﬁ defermined by procedures such:as the EEG. They classified’
children having 1éarniné quotients CLQ) of 85 to 89 as '"borderline
learning disability" and IQ of 84 or lower as "learning disabili;y."
'The ratio of academic attainment age to academic expectancy age yields
the Learning Quotient. |

" Attainment Age. _
Expectancy Age

Learning Quotient

They then used eifher a verbal or performénce IQ of 90 on the WISC as
the 1oﬁer level for butoff, beloﬁ which children would not be included
in the study. Vision, hearing, or anxiety distufbancé Qefe grounds for
drbpgﬁng éhildrenAfrom the study as ha?ing defects other than learning
disabilities. Howevér it was interesting that they felt somewhat uneasy
about the elimination of children from aﬁxiety becauée their procedures
for doing this included only a single paper'and pencil persoﬁality test.
IQ's of the three groups were matched with one another.

When the learning disability and control groups were compared on
_the electroencephalogram and on the pediatfic neufological exam, signif-
icant, but'not.high,,relationships were found. However pf the‘49
variables -of the psyéhoeducational battefy, many sub scores of thé WISC

are able to make statistically significant distinctions by method of
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discrimipant analysis. Since the use of EEG's and neurological tech-
niques are similar to the present study, these are interestieg findings.
However, no attempt was made to use ﬁettern oe profile scoring of the
WISC, | |
. .The foliowing conclusions and crieicisﬁe.can be drawn from the '

Mykelbust and ﬁoshes studyé
| 1. .Use of the concept of 1eareing disabiiity as measured by
a Learning ertient'is equated to MBD as measured by EEG's, neurological
exams and psychological.exams. | | |

2, Use of 90 ae en I1Q cutoff ﬁnder which children were not
studied is a great handicap as most educat10na1 psychologlsts feel it
is the child Wlth the IQ between 50 and 90 who is generally sufferlng
most from MBD of learning disability and ‘who should'not be classified '
as retarded. |

3. Use of discriminant analysis to predict learning disabil-
ities, EEG abnormalities,:ophthalmological.difficelties, or neurologicel
problems show that ;ﬂe WISC subtests have proved helpful in each case.
The use of profile or pattern scoring of the WISC was not made, but_
would have proved helpful'given the above_results!

4., No attempt was made to deveiop a method to distinguieh
between MBD and emotiohai disorders whichhcen'ee confused with Qﬁe

another.
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From examination of the above studies the problems sut—
rounding definitions and design of studies‘of MBﬁ can be appreciated.
The present study is advocating practical discrimination between two
important groups seen by e school psychologistj—those of students with
emotional problems, and those with MBD. It is evident that MfD is
often defined differently compared to a learning disebility, but the
degree to which they are related makes the study of one useful to the

study of the other.

Tests for Diagnosing MBD

Although this study has concentrated on the diagnosis of MBD
using only the WISC, other tests are alse used for MBD eiegnosie in
children. Since MBD has many aspects, psychological tests must measure
behaviors that can range from specific reading disabilities‘to learning
disabilities in general, or from temper_tantrums to explosive .outbursts,
or subtle combinations of emotional, iﬁtellectual and physical disa-
bilities. |

Herbert (1964) Hammill (1971),. Bannatyne (1971), and Birch
(1964) have reviewed the ability of different psychological tests to
‘ diagnose MBD and/or 1eatning disabilities. Generally the use of a'test'.
Ibattery is favored since different teets will measure different types
of functioning. Herbert (1964) lists eight specific areas of disability
related to MBD. However, it is only in the area of “Intelligence that

he discusses the WISC and profile analysis.
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Some of the more commonly used tests discussed by Herbert (1964)

and Hammill (1971) sample the following areas:

1.

Perceptual Functions
Marble Board Test (Strauss and Lehtinen, 1947)

Bendef_Visual—Motor Gestalt Test (Bender, 1938)

: Leafning and Memory

The Visual Retention Test-(Benton,‘l955)
Memory-for-Designs Test (Grahém & Kendall, 1960)
The Auditory Modalitf: ‘
Walton-Black Modified Wofd Learning Test (Wﬁite, 1959
Motor Functions |

The Rail Walking Test (Hegth, 1942)

Attention
Continuous Performance Test of Brain-Damage (Rosvold
Mirsky, Sarason, Bransome, and Beck, 1956)
Language
The Illinois Test of Psycholinguistic Abilities (Kirk
and McCarthy, 1962)
Differential Language Facility Test (Sievers, 1959)
Concept Formation

Goldstein-Scheerer Color-Form Sorting Test (Goldstein
and. Scheerer, 1941) '

Intellectual Functions

 WISC (Wechsler, 1949)
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8. Combinations of Tests
This includes many of the above tests analyzed
together using a disériminaht analysis statistic.

Herbert (1964) oriented his review toward brain daﬁage in
children although (MBD) is implied. He felt that the object of testing
was to aid_the psychiatrist in diagqosis of brain damage in children.
But more fundémenfally, he asked whether the concept of brain damage
. as a clinica; entity was useful. 1In his chElusions,'Herbe;t'suggested‘
thét the tests are noﬁ aé reliable aﬁ& Valid‘as‘they should be because
there is not a "bréin injured child" bﬁf‘actually a va?iety.of brain-
injured children.whose problems; and theréfdré test behafiors, are
quife varied. He célled for more'"&evelopment and application of-tests
which describe the various psychological deficits resulting from brain-
injufies and which have implications for the academic and social
training of the child" (Herbert, 1964).

Other summaries énd uses of test batteries for diagnosing brain
damage in adults are found in Rapaport, Gill and Schafer (1968), .Russell,
Neuringer énd Goidstein (1970), Burgemeister (1962), Séhulman, Kaspar
and Thorne (1965). |

The authors reviewing the usé'df different tests ér test
batteries to diagnose MBD or brain damage generally sort themselves
iﬁto several diffefent but compatiblé.groubs. Herbert (1964), and

Schulman, Kasper and Goldstein (1970) note that there is little research
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support fof a single clinical entity of brain damage. Birch (1964) and
Burgemeister (l962)_giv¢ clinical eiamples of fest patterns in different
MBD or brain damage éyndromes. Hammili (1971) and Bannatyne (1971)
propose the importance of education remediatioq for learning disabil-
ities and MBD. Russeli, Neuringer and Goldstein (1970) offer a reseérch
based computer brogram to predict the degree and location of different
types of brain.damage in adults. It would seem then that the attempts
to speak of MBD as a single entity are actually attempfs to set up a
straw man for argument. Eowevér; thé basic point of tﬁe present inves—
tigation revolves around distinguishing between emotional and MBD
pfoblems in order to determine the need f&r counselipg of for further -
investigation and remediation as to tﬁé type of MBD or learning
‘disabilify. From afguments in fhe literature it seems‘that the
different MBD syndromes confuse counselors and school psychologists,
especially when they are taught in testing coufses that some profilés
on the WISC suggest MBD when in actuaiity there are probably many such
profiies. ‘Thus the use of pattern analysis demands a gréat deal of

testing experience.

The Diagnosis of MBD with Intelligence Tests

'The‘firsf large scale use of péycholqgical tests was started in
1904 by the French government when fhey asked Binet -to construct a test
to study subnormal school children (Anastasi,'l96l; ﬁ. 10). it is |

probable that many of the children who performed poorly on this IQ test
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did so because of MBD, but little attention was paid to this syndrome
as an explanation of impaired IQ test performance.

The use of the Stanford-Binet intelligence test (Terman, 1916),
the Gesell Development Inventory (Gesell, 1949), and the Wechsler
Intelligence Scale for Children (Wechsler, 1949) were dirécted toward
the measurement of the child's mental age so that it could be compéred
to the chronological:age. The purposé of this éompafison was to arrive
ét a fatio which would reveal a developmental lag in the children
;esfed. HéWe?er, it became apparent.that the measurement of mental age
wbuld fluctuate depéndiﬁg on the.test item,-i.e. language skills, motor
skills etc. Some tests, such as the-étanford—Binet, combined all the
séores to produce one score for the 1qQ.

The difference in IQ test items was apparent in tﬁé Stanford-
Binet Intelligence Test which was ma&e‘up of a variety of items
including vocabulary, motor tasks such as stringing beads, and
explaining £he meaningé of proverbs; Each task was age gradea £o be
used in determining the mental age of the‘child. ‘However, man& |
children would bass'tESt items at one:age level but were not able to

paés other test items at the same level. The difference in performance

- on the various test items gave an average mental age that was incon-

sistent with the mental age yielded by any of the individual test items.
This uneven performénce on various IQ test.items also héd its

reflection in the responses of adults who éuffered-from-mental
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deterioration. The mental deterioration could be temporary or permanent,
caused by old age or general paresis (a syphilitic central nervous Systém
degeneration). Babcock (1938) studied mental deterioration with the
hypothesis that "old learning 1asfs practically unimpaired, except possibly
for slowness of response, while ability to fixate neﬁ impressions shows
weakness in varying degrees according to the degree of.deterioration."
She was then able to-demonstrate this hypothesis by comparing paretic
patients with a normal control group. The test she found to refiéct "old
learning" was the vocabu;ary test, which she felt required only previ-.
ously formed associations. The tests that emphasized new leérning and
speed consisted of tasks such as remembering groups of digits or drawing
designs from memory. Approximately 24 different tasks were uséd, some of
which had been taken from the Army Performance Scale (Yoakum and Yerkes,
1920), and from commonly used medical tests such as naming citigs,
knowledge of the correct date, etc. Her use of the concept of "scatter"
or differential profile, was in this case the old 1e;rning vé?sus the
new. This approach had already been in use for 15 years and was
derived from the use of the IQ test itself. That is, a norm was estab-
lished which was the chronological age (CA), and the subject's ability
to pass tests at given age levels produced a mental age (MA) performgnce
level. Thus‘MA/CA=IQ (intelligence qqotient), and for Bagcock this wés
the "mental efficiency/peak level of earlier learning ability" which

equaled the degree of mental deterioration. Babcock tried to establish
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a ratio such that an individual's worst and best performance could be
used to diagnose his mental deterioration, whereas the IQ ratio judged
his overall performance in comparison to a normative group. This intra- -
individual diagnosis was to continue with Wechsler's further eiaboratibnt
of deterioratibn ratios. The difference between measﬁrement of IQ,
brain damage, and minimal brain dysfﬁﬁction had much of its beginning
with Babcock and Wechsler's work. . The fﬁrfher deﬁelopment of patterns
6f "scatter" analysis Was'made possible bf Wechéler's development of
the Wechsler-Bellevue intelligence test; |

. The Wechsler-Bellevue, WAIS and WiSC were designed around two

concepts that made them superior for some purposes to the Staﬁfordf

-‘Binet Intelligenée‘Test. Wechsler did not measure IQ by a ratio of .

mental age to chronological age, but rathér used normative groups for
different age levels. He used the amount of deviation of an indi-
vidual's score from his normative group to indiéate the IQ. Wechéler
did not use age-specific tasks as Binet did but; in the-WIéC,hused
twelve different tasks or subtests Wﬁich ﬁere broken down into problems
of various levels.of diffiéulty. For example, in the Digit'Span'task
he first réquireé the subject fo succeésfully remember three réndom
digits, then four; then-five,'. .. ﬁhtil the final level of difficulty

which is nine random digits. Wechsler found empirical norms for every

four month interval between five and fifteen years of age for each

.subtest task, and then he scaled this into a standard form with a mean
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score of ten points and a standard deviation of three boints. fﬁé
scaled subtest scores are added and convertéd into a deviation IQ with
a mean of 106 and a standard deviation of 15. By this method the Verbal,.
Performance and Full Scale IQ's can be scored. The net result of this |
approach was that clinicians could compare the subject's individual
‘strengths gnd weaknesses on the scaled subfests, and it was quite
natural to look for subtest patterning. .If one inspects Figure 1
(page-B) the interesting similaritigé and discrepancies in the WISC
prqfiles would gertainly generate some‘hypotﬁeses in tgg.ciinicians
" mind. He could then check these hypéthéses with other tests, inquire
into the family background, or perhaps make a referral to the family
doctor or health Pgofessional, o?lfinally, he would obtain extensive
consultation with ééhool authorities regarding the educational program
that might bg chosen for this child. | | :

With the advent of pattern-énalysis as a clinical #ool, and
the pubiication of the WISC in 1949,'£he stége was set for fhe'
development qf.patterns for the WISC or for Fhe use of bat?érns already

developed for the WAIS.

Clements and. Peters' MBD Patterns
Ackerﬁdn, Peters, and Dykman (1971) conducted a study of 82
children with learning disabilities and 34 controls with the objective

of comparing WISC patterns suggested by Clements and Peters (1962).
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They found the learning disabled children scored lower than the control
group on Arithmetic, Digit Span, Information, and Similarities. There
was also e#idence for impairment in Verbal IQ for the learning disabied
child especially thosewdthreading disorders. However, it was conclu&ed
‘that the learning disabled child may often ﬁave no signs of MBD‘aé
measured by a special neurological exam and thus the lack of support for
some of the WISC MBD ﬁatterns suggestgd By CleﬁentéAand Peters (19625 )

may result from differences between syndromes.

Wechsler's Brain Damage Profile

Wechsler'believed that His IQ tests provided coﬁsiderably more
-diagnostic information than a simple IQ séore; He developed the idea
that‘séme tests do not change with age whereas others.do, S0 théf'a
deterioration index can be developed. The greateét clinical imbact came
from his second concept that differeﬁt forms of psychopathology (e.g.
chronic alcoholism, general paresis, ofganic_brain disorder, etc.i
produced differenfial effects on thé'Full Scale, Verbal, and Performance
IQ's, as‘well as on thé subtest scorés. Matarazzo (1972, p. 430) has
pointed éut that, of the hundreds of studieé éonducted between 1940
and 1970, there was little reliable evidence as to the usefulness of
profile, pattern, and scatter analysis. ,He‘suggested the préblem
was the inability of iﬁvestigafors to replica;e their findings using

cross validation because of the unreliability of the criterion (fhe'
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type of psychopathology involved). Many investigators could not agree
as to whether a patient suffered from a schizophrenic reaction‘or
hysteria (Matarazzo, 1971).

There were other prqblems presented by profile analysis that
perhaps present gréater problems. Investigators have had a'hard time
mathematically scoring the profiles of patients to compare them to the
various Wechsler patterns, so they would subjectively score the
patterns. Vafious authors such as Méehl (1954) were quick to point
out the problems of subjective diagnoses from profile pat;erns.f SomeA
investigators such as DuMas (1949) di& attempt mathematiéal scoring of
profiles so they could compare individual subtest scores between
diagnostic groups with t-tests (Graham, 1952). Considering the problems
of reliability of the subtests, the labor involved in using sophis-
ticated mathematical methods of scoring, and the problems of cross-=
validation, it is natural that clinicians continued with the use of
subjective scoring methods, and théy developed a general impression
that profile diagnosis was too difficult to research.

For reasons cited above there are no examples in the research
literature using Wechsler's brain damage profile as a “pattern" or as
one of several profiles for brain damage diagnosis. Thus, this'study
presents an opportunity to develop scoring methods for profiléé and to '
evalugte them using discriminant analysis in order to d;velop predictioﬁ

1

equations for MBD.
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McGlannan's Two Dyslexia Profiles

WISC profiles that are correlated with reading disorders
(dyslexia) have been a popular subject of research (Zimmerman and Woo-
Sam, 1972). The search for WISC subtest patterns that cofrélaté with‘
reading disoraers has had three objects: 1) to be able té distingﬁish
normal children from children with dyslexia or reading disorde?s, 2)
to be able to determine the severity of the disorder, and.3) to be able
to relate WISC patterns to the child's ability to respond‘to remediation.
However, there 1s controversy about what tyées of réading disordersexis;'
and authors such as Bannatyne (1971) report different syndromes, e.g..
genetic dyslexia and minimal neurological dysfunction dyslexia.

The association of dyslexia to MBD seems to be a function of
' the severity of the dyslexia. TFor e#ample, McGlannan (1968), in his-
studies of- genetic dyslexia includes ;pecific dyslexia which "encom-
passés those children who demonstrate éffirmative conceptual ability
and unimpaired inferential reasoning in spite of their demonstrable

auditory and visual perceptual handicaps."

Another typé'qf genetic
dfslexia is associated with MBD and is termed complex djslexia whiéh
""encompasses those children who demonstrate the genetics of dyslexia,
but have, in addition, been subjected to minimal insult or trauma

resulting in deficits in association, conceptualization and retention"

(McGlannan 1968). Research supports the notion that the concepts of
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dyslexia and MBD are closely associated (Bannatyne, 1971; Black, 1973;
_and Lgvine and Fuller, 1972). |

The inability of researchers to distinguish between reading
disorders and emotional disturbance_usiﬁg the WISC was demonstrated by
Graham (1952) when he found no difference between WISC reading disorder
profiles and Wechsler's profile for the adoiescent psychopath. Othér
_ authors (Bannatyne, 1971) readily admit the emotional problems produced
by learning. disorders are-a source of coﬁflict when analyzing research
resu;ts, and McGlannan (1968) in his development qf the two dyslexia
profiles was careful to exclude children with emotional problems from
the samplé. It is felt that much of the variability in dyslexia
research, as it is with MBD in genérél; is the problem of multiple
dyslexia syndromes as well as distinguishing it from emotional problems.
McGlannan's two dyslexia patterns seem to be the best researched,
although Huelsman (1970) and Kender (1972) have reviewed the liter-
ature and suggest WISC profiles that are different from McGlannaﬁ's
(1968). Thus, work is needed to see if McGlannan's.pattgrns éan
provide a differential diagnosis between the child with MBD and the

emotionally disturbed child.

An Experimental Profile

As in the study of Wills and Banas (1971) many profiles are
noticed in clinical work that must be validated in research studies.

The experimental profile was derived from noticing that some children

bY?
L
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had auditory encoding problems, especiélly those between 7 and 11 years
of age. These children éeemed incapable of holding the auéitory inﬁut
in storage long endugh to be able to encode it. Théy could hold nuﬁBers
in auditory storage such'as in Digit Span, so thét 1tlwas actually thg
problgm of meaning or encoding rather than auditory storage that
presented the difficulty problem. No research was formally carried out
with this pattern, although other clinicians noticed'the same phenoﬁena

when it was brought to their attention.

Bannatyne's Patterns for Learning Disabilities

Bannatyne (i971) tried to develop a procedure for re—anaifzing
the WISC results of dyslexic children. He felt that the "geﬁetic
dyslexic child" (a child who tends to inherit a predispbsitioﬁxfor,.
reading problems) should be distinguished from the child who has reading
problems due to emotional disorder ("primary embtional:communicative
causes"). These children should also be digtinguished from children
who have reading problems associated'with minimal neurological dys-
function, as well as from children Whose reading problems are caused by'
social, cultural or educational deprivation (Bannatyne, 1971, p. 591).

Bannatyne believed tﬁat the genetic &yslexic child would obtain
a higher than normal score in Spatial Abilities, do less well gr
'average'in Conceéﬁualizing Ability and poorly in quuencing Abilify.

He also repérted a study of 87 dysléxic_boys‘thgt éupports this rela- |

tionship. Bannatyne believed that the child with minimal neurological
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dysfunction would score lowest on either Sequencing or the Spatial
Abilities test items (Bannatyne, 1971, p. 222).

Rugel (1974) reviewed 25 studies which reported WISC subtest
scores for disabled readefs° It was found that most poor readers were
strongest in Bannatyne's WISC pattern for Spatial Abilities, inter-
mediate in Conceptual Abilities and weékest in Sequéntial Abilities.
The.evidence in supporf of Bannatyne's patterns seems positive in the
case of genetic disabled readers but little support has been given for
his category of the neurologically impaired reader.

Because of the interesting results found in Banﬁafyne's research
in reading disorders it is felt that it would be valuable to see if it

could distinguish between MBD and emotionally disturbed children.

An Adaptation of Money's Factor Amalytically Derived Patterns

‘Coﬁen (1959) factor analyzed childrens® WISC écores. To control
for any possible effect of test age ﬁpon factor ‘loadings, he used 3 agé '
groups in his samples. He found loading on 5 groiups of subtests.' He ~

labeled these Verbal Comprehension f (Information and Similafities),
Verbal Comﬁrehéhsion IT (Vocabulary ahd Comprehension), Freedom from
Distraction (Digit Span), Perceptual Organization (Block Design and

bbject Assembly) and found a Quasi-factor measured by Coding. Money
(1962) suggested that use'of these factors could identify areas of

learning disability. He.adapted the factors into three areas: 1)

" Perceptual Organization (Block Design and Object Assembly), 2) Freedom
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from Distractability (Arithmetic and Digit Span), and 3) Verbal Compre-
hension (Information, Similarities, Vocabulary and Compfehension); |
After consultation with school psychologists, an adaptation of Money's
Verbal Comprehension pattern was made for the present study. This .
adaptation employed only the Information and Comprehension subtests.

Money (1962), in his use.of'f;ctor analytically derived patterns,
assumes that the test performance of children with MBb sr learning
disabilities will show the same WISC pattern as the standardized sample
uponlwhich Cohen based his analysié.. Theré is some evidence agéinst
this asSumptioﬁ when thé faétor analytic stfuctures by normal and
retarded éhildren are compared, (Baumeister and Bartlett, 1962a; 1962b;
and Osborne and Tillﬁan, 1967).

Differenées Wefé found ‘between factor amalytic structures .of
learning disabled children (Leton, 1972) compared with Cohen's (1959)
factors with normal children. Howevef, Zimmerman and Woo-Sam (1972)
reviewed WISC studies between 1960 and 1970 and found more agreemént
than disagreement among factor analytic studies, especially when
Cohen's (1959) study was used as a reference point. ‘

There has been little research use of Cohen'sAk1959) WISC
factors or Money's (1962) adaptation. However, Klétskin, McNamara,
Shaffer and Pincus (1972) have recentiy used Cohen's original factors
and found the ferceptual Organization and the Quasi-factors to be

significantly related to neurological signs‘of MBD in children of
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average intelligence. Thus, it appears that these subtest patterns can
be predictive of MBD even when Full Scale, Verbal and Performance IQ's

are not significantly different.

Wills and Banas Three Learning Disability Profiles

Wills and Banas (1971) suggested the use éf 3 MBD profiles.
These were derived from a clinical approéch used in conqéction with
results from complete diagnostic work-ups. Although they represent
no research results, such clinical findings are useful in furnishing
hypotheses for research. Their approach makes use of a "careful
subjective evaluation" of each subtest. For example, their "vulnerable
child" presents the picture qf_"the dyslexic éhild who has trouble with
the use of symbols but has strength ﬁith meaningful material." Thus,
"his good thinking skills, as seen in his Similarities and Block Design
scores, are limited by the inability to hold unrelated stimuli, as in
Information and Picture Completion." For real evaluation of profiles
based on clinical intuition, much "hard" research verification is

required.

Reitan's Verbal-Performance IQ Patterns

The use of Verbal-Performance IQ differences has been one of
the more common clinical indices of psychological or neurological
dysfunction. Reitan's work suggested that for. adults With brain

damage localized on the left hemisphere, the Verbal 1Q is lower than
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the Performance IQ; when damage is to the right hemisphere the Perfor-
" mance IQ is lower than the Verbal IQ (Matarazzo, 1972, p. 385).
Howéver, when children were tested with the Wlsc; Reed and Reitaﬁ (1969)
and Pennington, Galliani and Boegele (1965) found no differéﬁces between
localization of brain damage and Verbal-Performance différencgs. They
did find that brain damaged children alWéys had'}ower Full chlg? :
Performance and Verbal IQ's which is‘not always true in adu1t§. Reed
nand Reitan (1969) suggested that a possible explanation for their
results would be that the brain damage had 6ccurred,béforé intellectual
abilities had become differentially lateralized.

Other stqdies have confirmed the Verbal-Performance IQ
difference in lateralized brain-damaged children in epileptic children
(Fedio and Mirsky, 1969), and in neurologically impaired children with
reading disorders (Black, 1973). In addition, Bortner, Hertzig and
Birch (1972) report a lower Verbal then Pérformance IQ‘in "educa-
cationally designated brain-damaged childreﬁ" who had féwer.signs of
central nervous system dysfunction thah.did another brain-damaged groﬁp
who did not show the-Verbal—Performance IQ difference. .fhe 1iterature
in this area suggests that use of Verbal-Performance IQ'différeﬁces 
occasionally indicate MBD, but there are groups of 1ateralized‘brain'

damaged children that do not exhibit Verbal-Performance IQ differences.
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Criticisms of WISC Pattern Analysis in the Diagnosis of MBD

There are several authors who have made constructive criticisms-
about how the WAIS and WISC, and other psychological tests, should be
used in diagnosis. Generally the criticisms refer to the problems of
reliability and validity of clinical versus statistical prédictors on
the WISC. More recently the question of criterion measures for’
evaluating the validity of scoring patterns has become important.

Anastasi (1961, P. 322) first cites the usual criticisms of
the WAIS and even more of the WiSC,:stating that the :eliabilitieg'of
the subtests such as Information, Comprehension, etc. are not high
enough to permit confidence in interpretation of any but the largest
differences. For example, an article on reliabilities of subtesfs by
Hopkins and Michael (1961) sets the difference between Information and
Comprehension of 4.1 points as significant at the .05 level, and a
difference of 7.6 points as significant at the .0l level of significance.

The WISC is sometimes used as a differential aptj.tude battery.
However, such a battery requires high reliability of.the individual
subtests and low_correlations between these subtests since each sgbfest
should measure a separate skill. Anastasi (1961)-points out that thé
WISC contains fairly high correlations bétween subtests in the normali :
population, The argument is made that in abnormal populations WISC |
scatter or Erofile differences are found. This illustrates the

:potential‘of the WISC as a diagnostic tool in a differential aptitude
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battery. Ansstssi then points out thar:due to the number of_possible
?nterest comparisons (with 11 subtests yielding 55 comparisons) there
would ocsur 5.5 significsnt differences at the .10 level of,signifisance
in a normal population.

The problem concerning the number of significanf differences
found in a normal population was answered by Wechsler (1958, p. 165) who
suggested_rhat it is the unique combination of subtests that isimportant
and not so.much.the question of reliability. Weéhsier points out that a
unique pattern of scores is one in 175 000 if one starts with 10 tests
and 3 dichotomies where a subtest is greater than, equal to, or 1ess .
than the average subtest score.

Anastasi (1961) suggested that studies of vsrious diagnostic
score profiles, especially using the WAIS and Wechsler—Bellerue, have"
generall& failed to prové the hypotheses behind the score prqfiles.

' Rabin and Guertin (1951), and Guertin, Frank and Rabin (1965)'foﬁnd

in their reviews of the Wechsler-Bellevue Intelligence Scale, thar the
failsre of various profiles could be explained by comparisons of pstho—
logical and control groups who were not equated in terms of education,
age, or other relevant variables. Ansstasi (1961) also suggested

that profiles were derived from uncontrolled clinical observation-and
there was failure to cross-validate ‘the studies.

The use of diagnostic profiles in mathematically scored forms

with norms, or as inferential "signs" by school psychologists, has
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also produced controversies. Because of the failure or complexity of
the mathematical forms of profile analysis, many counseling and clinical
psychologists héve diagnosed MBD by using diagnostic WISC profiles only
as "signs" on which to'baée their clinical judgment. .

Meehl,(1954) introduced the problem of statistical versus
clinical prediction. ‘It has been fognd that statistical methods of
diagnosis produce.greater accuracy thén that produced by a clinician
who sits down and inferentially evaluates a group of'clinicai teét
scores (Meehl, 1965). However, in order to develop good statistical
.prediction, clinicians have to offer their ideas on the variogspétterns
for diagnosig? and then the statisticians caﬁ sfudy these factors to
deterﬁine-thgir statistical value in differentiéting known diagnostic
groups (Wechsler, 1958, p. 167). Many of the diagnostic patterns that-
clinicians‘propose are not easily found by statistical method since the
number of possible patterns turns out' to bé nearly infinite. It waé the
intent of this study to statistically vglidaté‘some recenﬁly proposed
clinical patterns.

Yates (1954), in his survey of the validity of some psycho-
logical tests of brain damage, offéred four criteria as to how validity
should be measured. First, the test must Aistinguish between brain-
damaged, emofionally disturbed and ﬁbrmal groups. ‘Secondly, the data
should be presentéd in sﬁch a form that the clinician using the form

can estimape'the degree of possible error in diagnosis. That is, an
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optimum cutoff point should be stated such that 1) as many brain damage
cases as possible should be identified, 2) as few emotionally disturbed
and normalé as possible should be misclassified, 3) the point beyond
which no emotionally disturbed or nofmals are foﬁnd, and 4) the point
beyond which no brain damaged patient is found. And thirdly, Yates
(1954) suggests cross validation with new groups independént of the
qriginal critefia groups. Finally, Yates suggests factors éuch as age, -
sex, and intelligeﬁce should be controlled for in the many'tests that
dé not have.norms on fhese factors, |

Reitan (1962), Yates (1966), Zimét and Fishman (1970) and
Matarazzo (l972) have all reviewed the literature on the diagnostic
uses of pattern analysis on the WAIS and WISC. Their'cénclusions
suggest two courses of research becduse of the many different syndromes
of brain damage and MBD. On one hand, Reitén'é research program
(Matarazzo, 1972, p. 382) has very carefully verified by neurological
means the éxact type of brain damage in adult patients and then has
used theseléarefully selected criterion groups to validate a test
battery. On the other hand, Reitan himself (Reitan, 1962) notes the
problems of the stu&y of MBD in children since actual neurological
destruction of tissue is not evident; In order to deal with this
‘problem Reitan recommends the use of discriminant analysis so that a
number of tests méy be simultaneously used to sample'thg different

types of MBD patterns.
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The Performance of MBD and Emotionally Disturbed Children on the WISC

Use of the WISC to distinguish between MBD and emotionally
disturbed'children is important since it is usually the firsﬁ'tesﬁ
given by a school psychologist or coﬁnseior to determine furthef
diaénosticlwork. There is a paucitf of studies in this area and tﬁe
majbr reason brobably relates to thé.inabili;y of investigators to
‘demonstrate differences between the two diagnostic groups. Differences
Setween these groups are obscured byithe greafer dispersions of test
scores in the emotionally disturbed (Maxwell, 1961, and Wechsler, 1958,
.p. 163) and in those with brain dysfunction (Wechslet, 1958). Thus
error variance is incfeased and the ;rué variance is obscured.

Although reports of negative>résu1ts are rarel&.found in the
literature due to reluctance of investigators to report these‘results,
Rowley (1961) found no differences between a group of 30 children with
a diagnosis of brain damage and a group of 30 children with a diagnosis
of emotional disturBance. The subjects were individually matchedlwith
resfect to seﬁ; chronological age and WISC Full Scale IQ. A minimum
IQ of 83 was established fo exclude'défectiVe children. There was no
significant difference between. the grbups on the Verbal iQ dr the
Performance iQ, Tﬁe Verbal-Performance relationship within each'grqup
did ndt distinguish between the groups. In addition, the profiles of
subtest scores in the two groups were not significantly different and

none of the individual subtest scores showed a significant intergroup
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difference. Rowley (1961) reached the conclusion that when Full Scale
IQ's are controlled for, the pattern of WISC performance will not
distinguish betﬁeeﬁ eﬁotional and brain damaged groups; The problems
with Rowley's research coﬁcern his assumption of a single brain daﬁaée
entity and thﬁs hié failure‘to use aidiscriminant‘analysis of the
several scores he provides. ‘In addition, one of the educational
conditions encountered is that there is generally an IQ différence
between emotionai an& brain.damaged gfbup'averages and this'should be‘
considefed és-part'of the diagnostig procedure,

Capufo, Edmonston, L'Abate,:and'Rbndberg (1963) were able to
confirg‘the fact that brain damaged groups have, as an average, lower
Full Sgale, Verbal and Performance IQ's than the emotionally disturbed
groups. Picture Completion scores were lower in a brain damage group
" than in an emotionally disturbed group. Lowere& scores on the Block
Design and.Digit Syﬁbol subtests, Whiie apparehfly éensitivé tolbrain
démage, did not distinguish this syndrome from emotional disturbance.
Thus it is probably the general case that lower IQ's are one §f the
better indicators of brain damage compared to emotional disturbance.

Hall and LaDriere (1969) were ablé to find differences betweén
120 emotionally disturbed and 120 brain damaged children on specific
items in the éimiiarities subtest using an error énalysis approach.
The individual items in the Similarities (iteﬁs 1 through 16) were

scored as to the types of incofrect-responses that could be made such
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as vague responses, descriptive responses, a "I don't know" response,
ﬁo attempt to answer, and denials of the existence of a correct answer.
It was found that brain damaged children tended to deny the possibility
of a correct answer, while emotionally disturbed children made ;rrors |
of inadequate conceptualization. However, when using the number of
right and wrong responses on the Similarifies subtest, no difference
between brain damaged and emotionally disturbed children could be found.
As in the Rowley (1961) study, Hall and LaDriere (1969) matched their
emotionally disturbed and brain damaéed groubs as to sex, chronological.
age, and WISC Full Scale.IQ. Thus lack of results other than those of
error analysis of Similarities again point out the essential lack of
other WISC differences between emotional and MBD groups when IQ is
controlled for.

Bortner and Bigch (1969) survéye& patterns of intellectual
ability in emotionally disturbed and brain-damaged children who were
in speci;l schools that‘provided services for these children. '0n1§
about 50 to 60 perceﬁt of the children who had been diagnoséd MBD or
emotionally disturbed had been sent to these schools. Tﬁe chiidreﬂ
studied ranged from age seven to age eleﬁen, with 131 in the emotionally .
disturbed group and 116 in the brain damaged group. Only.chronological
age matching was'carried out. Bortﬁer,and Birch (1969) concluded that
their'data suggest that the intellectual organization in emotionally

disturbed and brain damaged children is markedly similar‘whep IQ level
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is controlled for. There were differences found in factor analytic
structure between normals, emotionally disturbed and brain damaged.’
However, WISC prgfiles were essentially the same between groués.
Bortner and Birch (1969) note that tﬁe diagnostic process was such
that these children diagnosed as emotionally disturbed may have been
in fact‘brain damage& and therefore the study was biased to that extent.

The difficulties with the Boftﬁer.and Birch (1969) approach
are several; ;he controlling of the Full Scale IQ obscures differences
befwgeh fhe groups thét are part of the natural educational situation
and in part prb&ide for £he ability of tests'to distinguish between
emotional and brain damaged groups. Another wéy of making this point
is to notice that the factor analytic approach was'able to distinguish
between the groups. If the authors had used a discrimihant'analysis,-
or other types of multivariate analysis, the améunt of error variance
could be reduéed and thus there c&ﬁld be improvement iq the gbiiity to
detect real differénces.’ When one vafiable is analyzed at a time, the’
misconception is made that MBD is aISingle éyndromeﬁand not a group of
syﬁdromes. Also, other than looking at_the Verbal-Performgnce differ-
ences, Bortner and Birch (1969) made no- attempt at testing a pattern:

approach to scoring the WISC. g

The Scoring Philosophy of this Study

The usual approaches to WISC "scatter" or pattern analysis

involve either 1) the use of profiles such as that proposed by Wechsler
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where each WISC subtest is assigned a score supposedly typiéal of a
certain diagnostic group, 2) the use of an analysis of ihtrétest scatter
such as in the Hall and LaDriere (1969) study wherein various types of
errors on the Similarities test were analyzed, 3) the use of subtest
ratiqs where certain subtest scores are mathematically coﬁpared with
each other such ?? Verbai.IQ vs, Performance IQ, 6r 4) ratios amoné
subtest.scofés AS‘suggested by Bannétyne'6197l). There have been
several problems associated with edch qf theseuapprogches that present
prqblems for clinicians.: ‘

Wechsler's profile analyses have presented problems 6f felij
ability, problems of validation agaihét'diagnostic groupings aﬁd
.difficulty of application; since the school psychologist must scan a
number of diagnostic profiles to detefmine which profile most closely
.fits his élient's test performance. -Despite these problems, reseafch
continues to attempt to produce profile findings that are of a
diagnostic &alue. Hartlage (1973) étteﬁpted to distinguish between
three types of'leafning disabled children using fhe WISC: 1) those‘
deficiént in school achievement, 2)'those with abnormal pediatric
neurological évaluations, 3) those sﬁowing classfooﬁ behavior diéordérsi
He found only tﬁe Object Assembly subtest of the WISC éubteéts able to .
differentiate the learning disability groups. These groups were the
emotionally disturbed, ﬁrain injured, dyslexic, or fhose of. dull

.normal intelligence. However, he found that 20 of 40 behavioral
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variables were able to distinguish between groupe. There is little’
significance in the WISC findings of this study for a clinician because
differences observed in the Object Assembly test could ee due to chance.
There was no effort by the investigator to use multivariate pfocedures,
to develop any kind of prediction'eqeatien, to assign patients ee
. diagnostic groups, to use WISC scoring profiles, or to develop a profile
for the WISC. Therefore, the WISC proved an inefficient instrument
because the investigator did not use statistical and tﬁeoretical methods
which would capitalize on the full raﬁge of.potentialiﬁies of‘his
inetrument. |

The use df intra-test scatter has not been a common eechnique
in research literature. 'However; school psychoiogists and other psycho-
metricians often do use it in an inferential ﬁay, making qualitative
judgments ef its significance. Because of'lack of explicit scoring
methods tests otﬁer than the similarities test (Hall and LaDriere, 1969)
the technique hae not been discussed in the present study.

Use of subtest ratios has been a popular research technique
eince the days of Wechsler's "deterieratibn" index (Wechsler, 1938).
Several methods used in the present study, such as thosé of Bannatyne
.(1971) an&‘Money (1962) are easily used by ps&chometricians and offer
several indices of MBD or learning disabilities. Past use of WAIS
ratie methods sueh as those of the Verbal vs. Performance IQ differ-

ential, on the Hewson ratios, have presented mixed results (Fisher
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and Parsons, 1962; Matarrazo, 1972). However, continued use of ratios is
encouraged by the fact that they are eésy to score and norms for pre-
dictions are easily developed.

Tﬁe aﬁproach,of the present study is in agreement with thé
Yates (1954) cfiteria for validity. quwéVer, before the test patterns
can be analyzed they must be scored iﬁ a reproducible-mathematical fofm.'

The scoring method chosen for.the different MBD WISC profiles |
is that of Peérsons product-moment correlaﬁion coefficient. This test
assumes a linear relationship between the MBD profile and the patient‘s.
© | test pfofile. It does not assume, however, that IQ levels will be equal.
It is the general agreement in slope of the functions that must be
established. In much of the literature, préfiles are compared subtes£
by subtest By a t-test of significanég such as that used in the
Hartlage_(i973) study.. However, fhis-technique does not exploit thé.
value of a profile as a "pattern"_an& hence valuable diagnostic rela-
tiohships remain undiécovered, due tp'the crude nature of the'statis—
ticai analysis applied.

Scofing of the ratio methods such as Bannatyne (1971), Money
(1962); Clement and Peters (1962), and Reitan (1962) is more direct,
yet some assumptioné_had to be made, as the authors had not clarified
their scoring procédure. In the case of Bannatyne (1971) and Money
(1562) the various subtests that Were'supposea to measure spatial

abilities were substracted from the average IQ level of 100 to give
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an MBD score. This technique makes these scores partially dependent
on IQ so that a child with a Full Scale IQ of 85 would receive a higher
MBD score than a child with a Full Scale IQ of 100 if the subtests had
a flat profile with no scatter. Howevef, since it is generally the
case that MBD children do have lower IQ's than norﬁal‘or emotionally
disturbed, this fact should be reflected in the MBD.scqres.

| Although'the 24 methods of sqéring MBD are complicated, it is
felt fhey are appropriate in view of. the point made by MEehl (1954)
that stétistical pfedictioﬁ is generally better than clinical prediction.
With this scoring program (in Fortran) and the discriminant weights,
along with the current development of mini-desk computers,‘the
clinicians would be aided in the following ways; 1) formerly laborious
computation methods can be easily an& inétantly performed; 2) many
different scoring methods for MBD caﬁ be éomputed-at once, 3) the
clinician will have évailable norms and what the probability islof
possiblé error in aésigning a patient t6 a diagnostic group, 4) much
of'these data can be generated by thé administration of a WISC IQ test;
and finélly, 5) automated assessmené systems are gaining more popu-
larity as counselors, school psychoiogists and clinicians devote more
of their time to behavior change techniques and less t0'f6fma1ized

assessment (Morf and Kraﬁe, 1973).




Chapter 3
Method

This is a study of children referred to a mental hygiene cliﬁic
in Butte, Montana, dufing a two year period (1970-72). The children of
iﬁterest in £his stﬁdy were those who Weré'given a clinical diagnosis
éuggesfing either emotioﬁél disorder, or minimal brain dysfunction (MBD).
These children all had a complete ps&chological evaluation inclu&ing the
WISC. The method of comparing results made use of a two group disérim—
inant analysis, ﬁhich'is a multivariate statistical procedure that
‘Wéights the various scotres in terms'of how well the séores‘can distiﬁ-
guish between‘children suffering from emotional disorders vs. those
suffering from MBD.; Eiéht major scoring ﬁethods were used, and some'of
these methods pfodupéd more than one score, thus somé.twenfy fourlsgofes

‘were produced from the childrens' WISC IQ's.

Population Description and Sampling Procedure

The population uséd in this study were 246 children between
the ages of 5 and ;6, who were referred to the Butte Mental Hygiene
Clinic in 1970 through 1972, From this pdpulation, a sample of 1i3'
children were selected tﬁat met the experimental requirements.that are
discussed in the following section. Of the 113 children selected, 76 .
received diagnoges placing them in the ﬂBD catégory while 37 received

diagnosis of emotional problems. The MBD group contained 52 males and .
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24 femaies. The emotionally disturbed group contained 22 males énd 15
females. The éverage chroﬁolog?cal age for’the MBD group wa§-9;13 and
the average age for the emotiona;ly.disturbed group was 11;13. ThegﬁBD'
group had an average Full Scale IQ of 94.6, a Verbal IQ of 93.68, aﬁd_
a Performance IQ of 96.19. The emotionally disturbed group had a Full
Scale IQ of 106.16, a Verbal IQ of 105.21 énd a Performénce.IQ of 106.

When the Bender was scored for brain damage using a cut off.
raw score of 6 on the Koppitz System (Kopptiz, 1963), 65.6% of the MBD
group had indications of brain dysfunctions compared with 13.5% of the
emotionally disturbed group. The MBD group a;so had abnormal signs on
40 out of the 44 EEG's given, while the emotional group had ébno;mal
signs on 2 out of 4 EEG's given. These and other data can be'examinéd
in Appendix A which inclﬁdes IQ data and other coded data for the
.original population of 246 subtests. Data used for the analysis.of thé'
113 subtests sampled has been listed in Appéndix B.

It is assumed that the population in this study is similar to
those children referred to other mental hygiene clinics and, in
addition, would be representative of the more serious cases seén by
school psychologists since the majority of the cases were reférred.bf

school systems in the seven county area serviced by the Butte Mental

Hygiene Clinic.
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Experimental Categories and Treatments

Subjects chosen for this study had a final clinical diagnosis

of either MBD or emotional disturbance using the Diagnostic and

Statistical Manual II (DSM 1I) of the'Americén Psychiatric Association

(1968). Diagnoses suggesting MBD were those described under the Organic
" Brain syndrome categorieéi 309 Nonpsychotié, 306.1 Specific Learning
bisorder,'or 368.0 H&pefkinetic reaction of childhood. The clinical
'diagnqses resﬁlteé from the composite judgment of the professional staff
wﬁrking at the Butfe Mental Hygiene Clinic. The-staffnconsisted_of two.
péychiatrists, one psychiatric nurse, two social workers and two psychol-
ogists. The final diagnoses were made at the time the,cﬁild's case was
closed, and the clinical -diagnostic and treétmenﬁ procedures were
completed. .

The diaénostic process used at the Butte Mental Hygiene clinic
consisted of the inspection of the child'é medical and social history,
his psycholégical testing including the WISC, Bender, DAP, and the
Rorschach.- An EEG was often recommended, followed:by a neurologicéi
exam baéed on_the'resultg of the EEG. An examination by the clinic
psychiatrist was usuaily done and then drug freétment, family counseling,
educatiznal recommendations, or further medical referral was made. An
MBﬁ diagnosis was given if indicated by 3 or more of the ﬁollowing:

1. An abnormal neurologicai exam.,

2. An abnormal EEG.
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3. A medical history of CNS trauma.
4. An IQ in a normal range witﬁ severe problems in school work. .
5. No evideﬁce of severe emotional problems from the psychi-
atric examination, social hiétory or psychological examination.
6. A.psychiatric examination indicating perceptual-motor
problems, 6r specific intellectual deficiéncies.
7. Signs of organicity on the total-psycholbgical battery of
tests. |
The diagnoéeé suggesting emotional disturbance were those
listed in.DSM If (1968) under 300.00 Neurosis, 301-304 Personality
Disorders and Certain Other Non—Psychétic Méntal'Disorders, 305 Psycho-
physiologic Disorders, 306 Special Sfmptomé (excepting 306.1 Specific
| Learning Disturbance), 307 Transient Situational Disturbance, and 308
Behaﬁior Disorders of Childhood and.Adolescence (excépting 308.6
Hyperkepetic'Reaction of Childhood or'Adolescence); l
Each child included in the sampling had a complete IQ test witb
the Full Scale, Performance, and Verbal IQ recorded. The eleven subscalés
recorded inclﬁded Information, Comprehenéion? Arithmetic, Similarities,
Vocabulary, Digit Span, Picture Completion, Picture Arrangement, Block
Design, Object Arrangement, and Coding. Sampling was limited to
those subjeéts with scores over 85 in Full Scale, Verbal, dr Perform-

ance IQ. This measure was taken in order to eliminate subjects who
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were diagnosed retarded. Only those children who were diagnosed as

MBD or emotionally disturbed were included.

Method of Collecting Data

The data were gathered from the case-filés of the Butte Mentai
Hygiene Clinic. To preserve anonymity, only clinic cése numbers Wefe.
used for identification on the statistical récording forms; All WISC
subtest scores were used plus Verbal, Performance and Full Scale IQ's.
The WISC éubscores were in standard or scaled form in order to control
for age differences. The age and sex of each child was recorded. The
final clinical diagnosis was given in the usual numerical form following

DSM II.

Method of Aﬁalyzing Data

The analysis of the data involved two stages: (1) the various
scofing methods were quantified and were applied to the WISC subfest
scorgé; (2) the 24 different scores obtéined wéré analyzed by two g?oup
- discriminant analysis. The discriminant analysis involvéd the compar-

ison of all 24 MBD scores at once, then fhe scores were analyzed using
_eéch of the seléctgd séoring patterns. Finally each'of the 24 MBD
scofes were analyzed Individually. In the following sections the quan-
tification of each scoring pattern is presented mathematically along

with 'a reference to the Fortran program which scores the data.
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' The Scoring Patterns

In order to evaluate each sdoring pattern suggested fo;vthe
WISC it was necessary to describe each in.it's mathematiealform. The
scored data were put into the form of the data matrik C, where C (I,J)
with I=1, and J=1 refers to the first MBD score M, 6f the first
subject (I). ‘The equation below will show how the raw IQ data is
related to the MBD scored data. The exact forms will be found in
Appendix C written in Fortran IV language.

Those MBD scoring patterns using correlations between . .the
" ideal MBD IQ profile subscores given in Tables 1, 2, 5, and 6, and
each subjecté IQ scaled scores in the raw data will simply be indicated
.by the correlation coéfficient‘(rxy). For example, for su?ject #1
eﬁaiuated by McGlannon's Specific Dyslexia'Equation #8, the scored MBD

equation appears as follows:

c (1,8) = rXy + 1.0 where rXy = (NIZXY - (2X) (ZY))

“JomEx? - (502 (NIY - (TY2)) and N = 4

The values for X, are X, = 6, X, = 8, X3 = 11, X, = 8 which are the -

1 1 2
values for McGlannan's complex dyslexia profile, while subject #1 had-

Y, =8, Y

1 = 6, Y3 = 5, ¥4 = 9, When.cpmputed, rxy = 4,1 or C (1,8).=.

2
1.1 giﬁing a slight positive relationship between the subjects' scores
and McGlannan's scores for dyslexia. 1In this. case subject #1 happened

to-be the first subject in the MBD group.
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Reitan's Patterns

Reitan suggested two patterné as possibly indicative of MBD.
One pattern éugge;ted the Verbal IQ was greater than the Perfdrﬁénce
IQ (Equation 1). The other suggested-the.Pgrformance IQ was greater
than the Verbal IQ (Equation 2). In order to insure that the results
were always positive numbers, 100 was added as a constant. In_order
to insure that the two patterns were both predictive of MBD, théy were

set together in Equation 24 such that any difference is squared.

1. Equation C(I,1) (Verbal IQ + 100) - Performance IQ

(Performance IQ = 100) - Verbal IQ

2. Equation C(I,2)

3. Equation C(I,ZA) = (Performance IQ - Verbal IQ)_2

Wechsler's OBS Profile

Wechsler's OBS profile was ingérpretéd as in Tablé 1, (ﬁage'7).'
Each subjects' pattern was then compared to this pattern by the use éf‘
‘Pearson's product-moment correlation coefficient rxy' The assumptions
behind this scoring procedure were two-fold: 1) that there 1s a linear
relationship between Wechsler's OBS profile and the child who has MBD;
25 that this relationship is not dependent upon IQ level as such, but
_rather upon the relationship'between the sﬁbject's‘pfofile and
Wechsler's profile; and 3) the resultiﬁg correlation coefficient is
convérted by addition of é constant, 1.0, to iﬁsﬁre é positive reéul#

for ease in the computer programming;:
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3. Equation C(I,3) = rXy + 1,0.
Thus a perfect correlation will be 2.0 and a perfect negative corre-~

- lation coefficient will be 0.0.

The Experimental Profile

Again, as in Wechsler's profile, the experipental profile
presented in Table 5 (pagel2) wascompared?foeach'subject's préfile by a
Pearson product—momenf~corre1ationicoefficienf and a,constént of 1.0
was added to insure ; pésitive nﬁmber as a result.

4, Equat%on C(1,4) =_rxy + 1.0

The Wills and Banas Profile

The Pearson product-moment correlation coefficient was also
used for comparison of Wills and Banas three MBD profiles in Table 6.
The child's actual scores were correlated with the three MBD profiles.:
and a constant was added as in equation #4. |
5. Dyslekia equation: C(I,5) =r__ + 1.0

Xy

6. Language Disability equation: <C(I,6) = Tey + 1.0

7. Neurologically impaired equation: C(I,7) =-rxy + 1.0

McGlannan's Two Dyslexia Profiles

McGlannan uses 4 subtests of the WISC for his profile. The
" correlation was examined between the subjects scores on Similarities,

Digit Span, Block Design and Coding. Corrélations are calculated'with‘
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N = 4 for scoring purposes. The constant of 1.0 was also added to these
equations to give a positive number as a result.
8. Specific Dyslexia equation: C(I,8) =r = 1.0

Xy

9. Complex Dysléxia equatioﬁ: c(1,9) =‘rxy = 1.0

Money's Three Patterns for Learning Disabilities

Factor analytic.studies (Cohen, £954) suggested to Money (1962)
that there are threé factors upon which varibus WISC subtests lead.
Each suggest a different type of learning disability. For scoring
purposes, the average score of each of the WISC subtests that composed
the factor was subtracted from the average 1IQ of 100,

In order to evaluate all the factors simultaneously, the resulté
of all three factors are added together to form a fourth factor. The

~ four patterns are calculated as follows:

10. Perceptual Organization Equation:

c(1,10) = 100 -(>Lock Design +20bJect Assembly,

11. Verbal Comprehension Equation:

c(I,11) = 100 - (Information ; Comprehension)

12, Freedom from Disfractibility Equation:

100 - (Arlthmetic + Digit Span)

C(1,12) 5

13. ¢(1,13) = €(1,10) + C(1,11) = C(1,12)
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Bannatyne's Three Pattexrns for Learning Disabilities

Bénnatyne'(1971) suggested three ﬁatterns of WISC IQ subtests
that would identify three areas of learning disabilities. As with the
quantifications of Money's (1962) pattern, the averagé of the pattern
of the subtests scores were subtracted from the average IQ of 100, and
in a fourth equation the three pattern results were added together so
as to evaluate the three patterns simultaneously.

14. Spacial equation:

0(1’14)==100__(P1cture ComE;etlonfBloFk De81gn+0bjecp Assembly)

3

15. Concepfual Equation:

'(Comprehensidn+Similarities+Vocabu1ary)

€(1,15) =100 - 3

16. Sequencing Equation:

C(-1,16).==:I_()()__(Cod:i.ng+D1g1t Span;Plcture Arrangement)

17. ¢(1,17) = C(L,14) = C(I,15) + C(I,16)

Clements and Peters' Three Patterns for MBD -

Clements and Peters (1962) suggést three patterns, each
designed of severa; components. The quantificétion of the patterns is
as follows: |

!
Pattern A Equations .

o N2
18. C(I,18). = (Sum of squared sgbteSts) ;($Sum gilsubtesﬁs).




19.

20.

21.

- 22,

23,
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C(I,19) = fInformation +
Comprehension +
Similarities +
Picture Completion -+

Arithmetic +

.{Block Design +

Object Assembly +
Digit Span +

Picture Arrangement + Coding

| 10.0 '
C(1,20) = 'Cbmprehension-— “tPicture _  Block + 20.0
: (Arithmetic + {Completion Design "
c(1,21) = ¢(1,18) + C(I,19) + C(I,20)

Pattern B Equations

Information +
Comprehension +°
Arithmetic +
Similarities +
Vocabulary +
Digit Span + 100.0

C(1,22)

C(I,23) = C(I,22) + C(I,2)

Il

Block Design +
Object Assembly +
Coding

Pattern C Equations. This pattern is identical to Reitan's

equation #2 and its value was used in Pattern C as required such as in

‘equation #23.

The Fortran scoring program for the above MBD patterns is in

Appendix C. The data that was analyzed by this program is in original-

form in Appendix D. The scoring was carried out by this author on the

Xeréx (R) Sigma 7 computer at the Montani State University Computer

Center.
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Statistical- Hypothesis

Statistical analysis using a two group discriminént analysis
provided the following items of information: din section A, the MBD
scéres and their weightings are combined to test their usefulness in
distinguishing between the emotionally disturbed and MBD criteria
groups; in section B, each MBD score is statistically analyzed to test
its ability to predict MBD; din section C, varioué groupingé of scores .
that represent each researcher's diagnostic patterns relative to MBD were
analyzed togethef to see if they would significantly distinguish between
the emotionally disturbed and MBD group. Thus the various theories
were classifiéd as to whether they suéceeded or. failed at predic;ioni
Finally in section D, the scores tﬁat éucceésfully pfedicted MBD wére‘
énalyzed in combination to find an empirically optimum group of scores
for the prediétion of MBD. The empirically optimum group of écores,
together with the weighting coefficients and appropriate cutoff points
furnished a prediction equation for future practical diagnostic Work.

The first analysis was made for all 24 MBD scores where a two
group discriminant analysis was run to see if the scores would be

weighted to distinguish between the 76 MBD children and the 37 emo-

tionally disturbed children. Using the .05 level of significance and

the F test with 24 and 88.d.f. the hypothesis are given in section A.
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Section A

1. Ho: Z1 = Z2

2. Ha: Z. # Z

1 2

The mathematics of the statistical procedures used in this section are

found in the BMD Biomedical Computer Programs (1974, p. 211). Under the

null hypothesis, Ho, the mean Z of the wéiéhted equations’ are equal.
Under the alternative hypothesis Ha, the mean Z of the weighted
equations diffgr at the .05 level of significance. For example ‘the
mean of the weighted equation for thé MBD group 1, 21 will not be equal
to the mean of the weighted equation 22, for the emotionally disturbed
group, if a significant difference is found using the F test with
p £.05.

The second section of the analysis evaluated each of the 24
scores. For example, the first analysis evaluated the MBD score from
Equation #1, the first of Reitan's patterns. In this section (Section

B) each comparison was labeled with the equation number of the MBD

scoring pattern, and each comparison was made between 21 of the MBD
group and 22 of the emotionally disturbed group.
Section B
~ MBD Score o
Equation ) Null Degrees of ~ Alternate
Number Hypothesis Freedom Hypothesis
1 zZ, = 2, 1, 111 Z, # Z,
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MBD Score
Equation Null Degrees of Alternate
. Number ~+ Hypothesis Freedom Hypothesis
2 El = E?- 1, 111 El # 22
3 El = 52 1, 111 _z_l # _z_2
4 El = EZ 1, 111 El # EZ ‘
3 2172 1, 111 2 * %
6 Z, = Z, 1, 111 Zy # 2,
7 _Z_1 = EZ 1, 111. El # E?-
'8 ) -1, 111 2t 2,
9 El = _z_z | 1,.111 _Z.l # EZ
10 El = E—’- 1, 111 - El # _Z_2'
11 El = _z_2 1,111 ‘El # _z_z
12 _z_1 = EZ o 1,.111 Lz.l ‘9‘ EZ
13 _Z_i = _Z_2 1, 111 El # 32
14 El = E?- 1, 111 il # 32
15 El = 32 1, 111 El # ,Z_2
16 '_Z_l = 52 -1, 111 _2_1 # _Z_2
17 Z, = 32 1, 111 El # EZ
18 =5 1, 111 2 12,
19 . _Z.l = E?- 1, 111 _z_1 # 32
20 El = _2_2 i, 111 _El # _2_2
21 Z =2y 1, 111 Z # 2
22 El = _z_2 '1, 111. _Z_1 # i?-
23 El = EZ 1, 111 El # 32
24 z, = z, 1,. 111 Z, * L,

The third anélysis; section C evaluates the ability of the |

various theories which use multiple scores to distinguish between MBD

and emotional disorder. For examﬁle, the first comparison is made with




81
Equations 1 and 2, and then with 1, 2, and 24 representing Reitan's.
theory. With equations 1 and 2 taken together, it is believed that
if there are.two types of MBD, characterized by either a high Verbal IQ-
Performancé IQ differential or a high Performance - Verbal IQ differ-
ential, theﬁ both types of MBD céuld be distinguished this way..
Equatioﬁ'24 is 'added to ascertain the degree to which any.descrepancy

between Verbal and Performance IQ's could be found.

Section C:

MBD Score .

Reitan's Theory Null - ' Degrees of Alternate
Equation Number Hypothesis Freedom Hypothesis
i, 2, ‘ . Zi = Zé 2, 110 Zi # Zé
1, 2, 24 Z1 = Zz- 3, 109 Zi # Zé
Wills and Bana's Theory

5, 6, 7 | zZ, = Z, 3,.109 - Z, +Z,
McGlannan's Theory

8, 9 "z, =7, 2, 110 Z, + %,
Money's Theory

10, 11, }2 : : Z1 = Z2 3, 109 | Z1 # Z2
10, 11, ;2, 13 '21 ='22 . 4, 108 7i ¢'?2
Bannatyne's Theory

14{ 15, 16 ' Z1 f 22 ) 3, 109 _Zl #'72.
14, 15,.16{ 17 -21 ='22 4, 108 : 'Zl # 9
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MBD Score : Null Degrees of Alternate .

Equation Number Hypothesis Freedom Hypothesis

Clements and Peter's Theory

Pattern A
18, 19, 20 Z, = Z, 3? 109 zZ, # z_2
18, 19, 20, 21 Z, = Eé 4, 108 Ei # Eé
Pattern B
2, gz Zy = Zy. 2, 110 zl,¢ Z,
2, 22, 23 Z, =z, ;, 109 zZ, # z,
Pattern C

(pattern C is the samé as Equation #1)

The fourth section, D, is an analysis of the most discriminating

. / . -
factors in order that an empirically optimal formulation can be reached.

Null Degrees of .Alternaté
Equation Number " Hypothesis Freedom Hypothesis
5, 6, 7, 8, ' '
10, 11, 12, | - . . = —
13, 14, 15, T 2 %%
16, 17, 22, :
23,. 24

Precautions Taken for Accuracy

The major problem for data recording is the number of times it
is transformed from one form to another. For example, in the present
study, data from the WISC form were transcribed onto a statistical IBM

record form, then punched onto IBD cards, then re-punched and
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transformed by a‘computer program onto another set of IBM cards, then a
two—-group discriminanf analysis was performed. It is felt that the
first two stages where hand work is done can create error so a print-
out of the first IBM and succeeding cards were compared.to the original

IBM sheets.

- Summary

The ability of various types of profile scoring metﬁods t§
successfully distihguish between two knéwn diagnosed groups of children
depends upon'héw weil the methods can Be applied. Thef mus£ clearly
and -validly measure ﬁhat'they purport fo measure, The prdblems-and
procedurgé'ouﬁlined in this chapter covér the subjects, test pfocedﬁres,
means of diagnosig and means of applying the sﬁecific profile scoring

methods.




Chapter 4
Results

' The results of thé different applicaﬁioﬁs of the discriminant
analysis are summarized in Segtions A, B, C, and D in this chapter.
The total sumﬁéry will be found in Appendix E for feference.
Tﬁe results of the MBD scores can first be seen in Table 7 where
the 24 MBD scores were applied to each of the clinically diagnosed MBD-
and emotionally disturbed groups.

Table 7

-Means of MBD Scores for Clinically Diagnosed MBD
and Emotional Groups

MBD Equation Mean for Mean for
Score Number MBD Group - Emotional Group
: 1 97.4 98.9

2 102,51 101.08

3 .98 .95

4 1.09 1.17

5 1.08 1.16

6 .91 .83

7 1.05 . 1.14

8 1.12 - 1.36

9 .95 .86

10 90.79 89.04

11 91.04 89.16

12 91.44 90.16

13 273.27 268.36

14 90.52 88.79

15 90.69 88.79

16 90.96 89.68

17 272.17 267.27

18. 68.23 66.32

19 102,57 103.97

- 20 21.17 21.38

21 191.97 191.68

22 126.13 131.24

22 228.64 232.32

2

298.96 .

187.84
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The scoring equations for MBD were set up such that the larger
the score, the more the possibility of MBD. However, inspecfion of the
mean scores in Table 7'suggests that in several cases of the MBD scoring
patterns, 1, 4, 5, 7, 8, 19, 20, 22 and 25 sﬁow a reversal of this
pattern. These equations are considered in the overall analysis since

they do distinguish between the MBD and emotionally disturbed groups.
Section A

When'ail of the.24'MBD scores %ere subjected to a two group
discriminate analysis, it was found that the MBD scores were ablé to
'éistinguish between'tﬁé clinically diagnosed MBD and Emotionally
diéturbed groups at a sigﬁificant level, with p< .005 for an
F;05,24,88 = 2.9. The pracficél aspects of this can be seen in Téblg 8.
from the.number of correct assignmenté of children made by the iipear

equation derived from the maximized weightiﬁg coefficients:

Table 8

x2 Tesf of Indepeﬁdence Between Clinically Diagnosed Groups and MBD
Score Groups

Classification by Clinical Diagnosis

ad MBD group = 76 Emotional group = 37

o d

g =) . _
R | 67 . 9 . 76
gESg | = -

o~ 0N

Haao |88 9 26 37
wed oy |FE ]

RN

S 88 '

upgg 76 o 37 - 113
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The results in Table 8'Were analyze& for independence by er
xz = 42.67 with -1 df which gives p<.00l1 which demonstrates a signif-
icant degree of association between Clinical diagnosis and_diaénosis
by MBD scoring.

Using Yates' (1954) recommendations regardiné test reliability
and estimates of possible error, the discriminant analysis yiel&s
individual Z scores ranging from -.92742 for non MBD to -.82999 for
MBD. Using a cutoff point of —.85700, 68 out of 76 MBD patients |
(89.6%) will be identified .correctly with an incorrect MBD diagnosis
of 8 out of 75 (10;4%). The point beyond which no emotionally disturbed
child should score is -.86955 and the point beyond which no MBD should
score is -.91586. The mean Z score of the MBD group is -.87666 with a
standard déﬁiation of ;01682. The mean Z score of the emotionally
disturbed groups is ~.90613 with a standard deviation of .01438. The

discriminant function coefficients used above for weighting the 24 MBD

scores listed in Table 9.

Table 9

Discriminate Function Coefficients for Weighting the 24 MBD Scores

1. .01995 9. -.02488 - 17, -.03017
2. -.02581 - 10. .,01720 18. .00709
3. -.04168 : ~11. .00222 : 19, .02388
4, -.01606 - 12. .00000 20, -.01087
5. .01991 13. ~.14761 21. -.01173
6. -.01877 14, .01705 _ 22, -.10328
7. .01319 ' 15. .00418 23, .01128
8.

.00028 16. .02393 24, ,00403
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Section B

Each of the MBD scoring patterns were analyzed separately and'
the results can be seen in Table 10,where’the MBD equation number is

the same as that in Chapter 3.

Table 10

Analy51s of Each MBD Score Including F Values, Degrees of
. Freedom, Number of Wrong Assignments,
and Significance Levels

MBD Equation Degrees of . Wrong Significance
Score Numbers F Value Freedom Assignments Level )
1 .194 1, 111. 25 n.s.k

2 .194 1, 111 , 25 n.s.

3 .16 1, 111 - 25 : n.s.

4 .98 1, 111 25 ’ n.s.

5 1.78 1, 111 25 , n.s.

-6 1.94 1, 111 20 n.s.

7 1.46 1, 111 22 n.s,

8 4.67 i, 111 20 ' p<.05
9 .56 1, 111 - 25 n.s.
10 12.49 1, 111 20 p<.005 .
11 10.93. 1, 111 21 p<.005
12 ' 7.41 1, 111 18 p<.01
13 20.29 1, 111 ' 16 p<.005
14 16.23 1, 111 17 p<.005
15 11.86 1, 111 21 p<.005
16 . 11.02 1, 111 . 18 p<.005
17 24 81 1,111 18 p<.005
18 . .09 1, 111 26 n.s.

19 .46 1, 111 23 n.s.
20 . .03 1, 111 23 __D.S.
21 _ .001 1, 111 - 25 . ‘n.s.
.22 _ 3.47 1, 11t ’ 21 . . n.S.
23 : 4.26 1, 111 20 , p<.05
24 - 3/26 1, 111 ' ‘ 25 n.s.

*n.s.Q;ndnféignificant
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In Table 10, wrong assignments are those children who are given
clinical diagnoses suggesting MBD, but whose MBD scores from the WISC
'classified them in the emotional group. This process of ass;gnment is

better seen by example in Table 9.
Section C

Since various theories proposed several différent ﬁBD patterns
for the,WISC,-the group of patterns were analyzed together. These MBD
'patterné are listed togefﬁer in.Table il just as.they were listed in
‘Chapter 3.

Table 11

Analysis of MBD Scores Associated with Various Theories

%Egrg uﬁ;%ggs ¥ Value Dggzgggmof Assyggggnts Siggi&iiance
1, 2, . .09 2, 110 25 n.s.%
1, 2, 24 1.07 3, 109 25 ‘n.s.
5, 6, 7 , - 1.12 -3, 109 25 ° n.s.
8, 9 | - 2.32 2, 110 21 n.s.
10, 11, 12 . 7.32 3, 109 19 p<.005
10, 11, 12, 13 . 5.39 4, 109 19  p<.005
14, 15, 16 8.33 3, 109 18 p<.005
14, 15, 16, 17 6.27 4, 109 18 p<.005
18, 19, 20 .29 3, 109 23 " n.e.
18, 19, 20, 21 22 4, 108 23" n.s.
22, 2 3.76 2, 110 18 p<.05
22, 2, 23 2.47 3, 109 18 n.s.

*n.s.~--non-significant
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It shpuld be noted that only Money's, Bannatyne's and Clements
and Peters' MBD patferns were significant. Furthermore, since Clements
and Peters' predicts in the opposite direction, only Money's and

Bannatyne's patterns are successful.
Section D

From preliminary analysis, a group of MBD scores for the WISC
Weré chosen.in order to produce an optimum group of scores to distin-
guish_MBD.from emotionally disturbed groups. These scores are listed'
in Table 12,
Table 12

Analysis of MBD Scores Thought to Produce Optimum Results

MBD Equation Degrees of Wrong Significance

Score Numbers = F ratio Freedom Assignments Level
5, 6, 7,
8, 10, 11, 12, . E :
B . _ . 2.6 " 15, 97 13 _ p<.005
13, 14, 15, 16, S ‘
17, 22, 23, 24
Summary

It was found in this study that Money's and Bannatyne's

patterns do distinguish between MBD and emotionally disturbed groups.
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Clements énd Peters' Pattern B can disfinguish between MBD and
emotionally distﬁrbed groups, as can McGlénnan's Specific Dyslexia
profile. However, béth of these gave the'emotionalsgroup the higher

score for MBD which is a failure of their ability to predict MBD.




Chapter 5
Discussion

The discriminant gnalysié results of MBD scores in Chapter 4
demonstrate the usefulness of MBD WISC scoring patterns in distin-
guishing between cliniéally diagposed MBD childfen and emotionally
..disturbed children.

Researchers have found few WISC differences between MBD and

l emo;ionally:disturbed children (Zimmerman and Woo-Sam, 1972). Howéver,
. thié study_tdok the viéw tﬁat those failures are the résult of‘using
single WISC subtests, not using MBD pattern scoring of the WISC, and

ignoring WISC Full Scale IQ differences that will distinguish-between

groups. Looking at numbers of wrong classifications in Table 8, ' . 1

Table 10, and Table 11,'fhe single MBD scores or éroups of scores are
inferior in their ability to distinguish betwgen MBD and emotionally
disfurbed gréups, compared to the 24 ﬁBD scores. .

It.éhould be surprising that studies investigating one WISC
profile at a time do not turn out to be significané. .Unless the MBD
population studied was carefully limited to a‘singie syndrome such ‘as
severe genetic dyslexia in 8 year.qld male children who demonstrate
no emotional disturbance, there is too.much variability. 1If a WISC
scoring pattern was found for severé genetic dyslexia, it would be
.;60 specific ana thus not capable of geﬁeration. The reason for tﬁis

phenomena is that one must maximize true variance, by the use of
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populations with little error variance; otherwise the ability to detect
true variance in heterogenous populations must be maximized by the
simultaneous ﬁse of tests that measuré the different traits.of the

heterogenous sample (Overall and Klett, 1972).

- Section A Discussion

Using éll 24 MBD scores in a discriminant énalysis (cf. Section
A in the Resuits chapter) the total number of misclassifications wés
found to be 18, or 15.9%Z. These resuits can be usefully compared to
thdsé-of Leton (1972) who attempted to distinguish betweén groﬁps bf
1earning.disabled and culturally—diéadvantagéd chil&ren, with dis;

criminant analysis of the WISC subtest, and without uéing any type of

- MBD scoring. His definition of learning disabled (LD) is similar to

that of MBD used in tﬁis study although he refers‘to both_"cerebrai
dysfunction" and "learning problems" in the children. His term
culturally disadvan;aged (CD) "refers to pﬁpils whose achievement.
difficulties évolve from sociai and‘cultural factors rather than neuro-

' and have poor academic achievement. He matﬁhed 127

logical causés,'
pairs of LD-CD on the WISC Full Scale IQ. Leton (1972) found that use
of the WISC subtests allowed him to misclassify only 39.4% of the LD,
group and 31.5% of the CD group. Iﬁ_compérison to the results of the

pfesent study, it is obvious that use of WISC scoring patterns gave

much better results, as compared to the use of WISC subtests. Although




L [T T R )

93
the two studies sampled different populations, one in a mental hygiene
clinic and the other in an educational setting, there is similarity

between LD and MBD, and between emotionally disturbed and culturally

deprived.

-Section B Discussion

Fach of the 24 MBD patterns was analyzed separately in this
section. The variables #2 to 9 were scores derived from a correlation
of the MBD profile with each child's WISC profile. Only one pattern

diétinguishéd significantly'between‘MBD and emotionally disturbed groups,

#8, which was McGlannan's profile for specific dyslexia. However, the

correlation was better for the emotionally disturbed groups than the
MBD group. It can be seen from inspection of Table 7 that most of the.
correlations were small, yet when Table 9 is inspected it can be seen

that -the number of wrong versus right assignments show a nonstatistical

‘trend to be above chaﬁcé. The expianafion of this phenomena can be

seen by looking at Appendix D where some profiles exhibit a good fit

with high correlation. However since the correlations only occur in

_certain syndromes, the averaging of correlations over syndromes leaves

an average close to zero.
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Section C Discussion

Reitan's variables #1, #2, and #24, which attempted to use
Verbal vs. Performance IQ differences did not significantly distiﬁguish
between groups. This is rather surpfising in view of the research.
support'fbr them. However, the usé of -an emotionally disturbed group
instead of a control group produces gféater variability and thus
Verbal vs. Performgnce IQ effects may be obécpred. In inspecting
Clements and Peters' patterns A, B, and C; only pattern B, which was a
combination (#23) of a Performance minus Verbal IQ factor (#2) and a
specific comﬁarisoﬁ of subtests (#225, was significént (p<.05).
Unfortunately it &as weighted in’favof of the emotionally disturbéd
~rather than MBD, |

The patterns that were mosf discriminating for MBD were those
of Bannatyne (#14, 15, 16, and 17) and those of the adaptation-of
'the adaptation of Money (#10, 11, 12, and 13). Since these patterns-
were each subtracted from an assumed average IQ of 100, theré were
larger MBD scores froﬁ the cliqically diagnosed MBD group since they.
ha& a lower average IQ as a group than the emotionally disturbed.group.
However use of these scoring methodé alone would present a much larger
misclassification problem (approximgtely 30%) than.that usiné all 24

MBﬁ scores (15.9%).
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Section D Discussion

An optimum group of scores was selected,before analysis. They

significantly distiﬁguished between groups (p<.005) yet the misclassi-

fication was still higher (23%) than all 24 MBD scores (15.9%).

Summary

The significance of the 24 MBD'scoriﬁg variables in distin-.
guishing between groﬁps seems qui;e good even when some MBD scofes by
themselves seem to have little significance.- The acid test for many’
of these MBD scores is their use in distinguishing between MBD and.
emotionally disturbed children especially‘when an obviously hetero-
geneous group of MBD syndromes are ﬁresentf When the MBD scores are

used alone, they seéem of little value, yet when combined in a dis-

criminant analysis their aEility to distinguish between groups is quite

high.




Chapter 6
Summary, Conclusions and Recommendations

The area of MBD has become important in educatidﬁ and in mental
heaith.because of mislabeling students with MBD as retarded, emofionally
distﬁrbed, unmotivated, delinquent, ér.unmanageable. Correct diagnoéis
of this condition is thﬁs extremely importaﬁt ih order to pfoceed'with
medical heip, educational remediation, and psyéhological intervehtioﬁ.
It was the point of this paper that much emphasis islfirst pution
psychological testihg 5nd specifically oh the Wechsler Intelligence
Scale qu Cﬁildrén (WISC). Therefore, it is important that fhé
counselor, school psychologist or cliﬁicél psychblogist correctly use o
tﬁe diagnostic information yielded by £his test. However, the reséaréh
literatufé‘has generally suggested that the use of "WISC diagnosis"
is-not useful or valid. This directly contradicts the practical expe-
riences of maﬁy psychometricians in the field who make diagnostic
deci;ions on the basis of WISC patterns. " The principle difference
betweeﬁ the:experiences of researchers and those éf clinicians was the
use of one MBD pattefn versus the clinical knowledge of many WISC MBD
patterns. |

It was hypothesized that formalized scoring and then use of

' discriminant analysis of several MBD sgoped WISC patterns would yield

better results than the use of a single WISC score pattern. In order

to make this a practical study, MBD children were compared to
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emotionally disturbed children, since the variability of WISC subtests
of both groups is known to be great, and the clinical distinction
between these groups is the most common problem in differential
-diagnoses.

The result confirmed the general hypothesis that discriminant
analysis of 24 MBD scores could significantly distinguish (p<.005)
between MBD and émotionally'disturbed children. Two methods, those of
Bannatyne (1971) and an adaptation of Mbﬁey.(1962), could alsa'distin-'

guish Significantly (p<.005) between the groups yet they made mény'moré:

wrong diagnoses. Two other methods, McGlannan (1968) and Clement and

Peters - (1962) could significantly distinguish between the groups
(p<.05) yet their MBD score patterns predicted emotional disturbance
instead of MBD. Other pétterns with research backing were not able to

distinguish between the groups.
Conclusions

l.' When several WISG écoring'patterns were put in mathematical
form, ; discriminant anaiysis can éignificantlyidistinguish befween MBD
and emétipnally distﬁrbed children.

| 2. Bannatyne's (1971) and ah.adaptation of Money's (1962)
patterns can distinguish between MBD and eﬁotionally disturbed children,

although not as well as 24 MBD patterns used together.
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Limitations of Research.

1. The sample of children used in this study may not be
similar to that seen in educational situations since the mental hygiene
clinic tended to receive cases that the schools could not handle.

2. The mathematic form of some of the scoring patterns may

" have been other than that intended‘by the authors.

3. Cross—vaiidation of'the,rgsulté is needed before practical

use is recommended.

Recommendations

Research is the area of MBD and learning disabilities is.
difficult because of the many different manifestations of this disorder.
One ﬁnét either vaiidafe,tests thfouéh the use of carefﬁlly control;ed
crite;ian.groups such as Reitan has done (Rged, Reitan, and Klore,'1965)
or he must use many different scoriﬁg methods in a discriminaﬁt aﬁalysié
appfoach.

This reseérch tends to confirm the feelings of scﬁool psychoi—
ogists; that inferential diagnosis from WISC patferns is probably more

reliable than researchers have maintained. However, new psycho-

metricians may wish to make use of the classification procedures such

" as those in the current étudy.

Thé following specific recommendations are suggested for future

research in this area:
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1. Cross-validation of the present discriminant function
weighting coefficients is needed in populations of MBD, leérning
disabled, and emotionally disturbed.

2. Scoring pétterns for emotional disturbance should be
added.

3. A stepwiéé-discriminant'function analysis would be helpful
at eliminating'patterné that contribute nothing to redﬁcing variabilitf.

4, A population of normal controls, and retarded children

"should be added to enhance the practicability of the score patterns.

With more than Fwo groups, a stepwise multiplé discriminant analysis
should be used.

5. MBD or othef scoring patterns can be mathemafically
formulated in other ways such as replacement of Pearsons product-moment
correlation c&efficient with X2 curyé fitting or similar methods
suggested by Morf and Krane (1973).

6. MBD scoring pattefns should be used to distinguish between
d;agnostic groupé using Q type factor analysis (Overall and Klett,
1972) and diagnostic‘types might be isolated.ﬁsiﬁg statistically pro-
ducgd typologies (Overéll,'Henry and Markett, 1972) andlthen refined
using a ﬁultitrait—multimefhod matrix (Campbell and Fiske, 1959).

The philosophy behind this study is that MBD is not a simple

_syndrome and clinical patterns together with multivariate statistics’

are both necessary for adequate resedrch.
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35

37

39

41

43

45

Columns
1-4
5
6 - 7
8 < 10

11 - 13

14 - 16

17 - 18

19 - 20

21 - 22

23 - 23

25 - 26

27 - 28

29 - 20

31 - 32

33 - 34

'36

38

40

42

44

46

Lo L

111

Appendix A - Data Identification

Clinic Identification Number

0 - Females, 1 - Males

Age in years
Full Scale IQ
Verbal IQ

Performance IQ

. Scaled qure for Informafion

Scaled Score for Comprehension
Scaled Score for Arithmetic

Scaled Score for Similarities -

© Scaled Score for Vocabulary

Scaled Score for Digit Span
Scaled Score for Picture Completion

Scaled Score for Picturé Arrangement

- Scaled Score for Block Design

Scaled Score for Object Assembly.
Scaled Score for Coding -

Bender -Gestalt Raw Scores (Koppitz scoring systenD(Koppitz
-1963) .

Bender Gestalt Emotionality Scores (Koppitz scoring systems)
Koppitz, 1963) -

DAP Development Scores (Koppitz scoring system) (Koppitz,
1968)

DAP Emotionality Scores (Koppltz scoring system) (Koppitz,
1968) .




Columns
47 - 48
49 - 50
51

52

53 - 57
58 - 62
63

112

EEG Pattern (see EEG scoring classification)
EEG Pattern (see EEG scoring classification)

EEG - 1 if abnormal, 0 if normal

vNeurologiqal Examination - 1 if abnormal, 0 if normal.

DSM II Diagnostic numbef_if emotional problem

DES II Diagnostic number of MBD

1 if cla851f1ed into OBD group with suff1c1ent WISC
data, 2 1f cla381f1ed into the emotlonal group with

sufficient WISC .data.




10

11

12,

13
.14
15
16
17
18
19

20

- 113
Appendix A (continued) EEG Scoring Classifications

Normal
Diffuse:81ow Waves
Parieto-Occipital Slow Waves

Temporal -Slow Waveé

"Other Slow Waves

Focal Slow Waves

Diffuse Sharp Waves

" Focal Sharp Waves

‘Under 3 per sec Sharp Waves

3 per sec Sharp Waves

6 per sec~Shérp Waves

Positive Spikes

Dischafges.focal & diffuse (Eﬁrsts)
Diffuse Depression'

Focai Depression

ExcessiVe Fast Wave

Background rhythm

" Hyperventilation

Photic Driving

.Immature Record - Poorly o#ganized
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Appendix B

- The data in this appendix is identified in the same order as
that in Appendix A for Rows 2 through 78 and Rows 87 through 124.
Rpws 1, 79 through 86, and 125 through 131 contain information for
computef pr6cessiﬁg sﬁch that togethef Wi;h the Fortran program in
AppendixiC, the data in Appendix B may be processed directly to yield
the scored data for MBD listed in Appendix D. Rows 2 through 78

contain the data for the MBD children and Rows 87 through 125 contain

the data for Ehe eﬁotionally disturbed children
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Appendix C
This appendix contains the Fortran scoring program for MBD.
It is written in Fortran IV and is compatible for a Xerox Sigma 7

_computer.
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.CWIGHKT LEONARD PROJECT ¢ 190 MSU EPCO

‘SCORING PROGRAM FOR WISC SUMTEST SCORES

THIS PROGRAM 1S DESIGNED- TO GENERATE 24 DIFFERENT

RESULTS THAT ARE DERIVED FRUM-EIGHT THEORISTS. KMO FEEL THEIR SCORING
FETHODS FOR THE WISC PREDICT MINIMAL BRAIN DYSFUNCTION. OR LEARNING
CISABILITY: THIS PROGRAM WILk EVALUATE N NUMBER OF SUBJECTS ON WHOM
14 WISC TEST SCORES ARE. GIVEN IN ROWS IN TEIS ORDERY+ -

FEI8, YIB» PIQ2a-1s Cs Ap» S» Vs DS, PCs PAj BDs 0As. AND CQe

THE FORMAT FUR SUBTESTS WILL BE FORMA[ (7Xs3F3+0,44F24C)

‘DATA 1S IN Ay SCORE PATTERNS IN Bs AND RESULIS IN Ce

IF M IS 1» REPEAT PROGRAMs LF M IS Us END

DIMENSION A(BS214)

DIMENBION B(7524}

DIMENSION C(85s24)

CALL TRUNCATE

READ (10521010 NoM

READ (405s402) ((A(I,J).Juiaialaruitwf

READ (105+103) ((B(KsL)sL61s22),Ka1s7) "

Dg .30 IsisN ’

ClI21)12A11,2)1¢20000%A(]53)

C(I2,2)3A(5,3)¢200:0=A(1s2)

_:coﬂRELaTION COEFFICIENT
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"8XB0.0

Y060

S%2600

8Y250.0

LNal=2

IF tLe7) 250,250,350

‘D0 10 Kw=1s11

.CALL CORREL

XNE&14 .0

@0 TQ 38

REPEAT 204FOR Keb,659,11
CALL CORREL

XNB4s0

AXE [ XNESEXY )= (SX4SY)
aB%ﬂ!xwﬁsxaa(SX4$2))#(x~¢8¥2=(svmaz)v
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CONTINUE .

C(I+40)5 10000°((A(1,12)4A(L1213))/2¢0)
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CiIsi2)z 300002 ((A(1,6)+A(1087)/2:0)
C(I+13)8Ci1s10)¢CIIs11)4C(I012}

ClIs14)2 10000=((AL1,10)14A04,22)2A(4513))/3:0).
C{ls18)e 20000=((A(1,5)4A(I47)%A(1,B)}2340)
.C(1218)2 1ooaua((A(I;1#)¢A(1o=)¢A(1011))/3a0l
C(Is47)aC(I,94)4C11248)5C11018)

ReQs0

_ X§@=0+0

DG 40 Wo4s44

KepllsdreX

XBEPA(ISd baRREKRSE

CONTINUE

;cc:oiakdxse°lx°¢a/11-0)
ZC(I‘iSFﬁ(A(134!6A(I‘5)#A(Iﬁ7)¢A1I)ig)¢A(Ioi1)¢1OOGO)B!A(1‘6)#
BALTI12)4A0129312A( 109 )4A00281))
C(Ioacrﬁ(A(Ios)nA(Ioé)l#(A(loiO)nA(loIE)r#(EOOO)

(122102 C(I218)14C(1,48)¢C(1,20)
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‘CONTINUE ,

WRITE (308,482) (tI¢1OOJLC(I;L):LﬁiJEQ)pI)aIuipN)
IF M) 120052004400 °

FORMAT (X124 '1's12F601/4X12r601,T20120120)

FORMAT (13,14)"

FORMAT (7X,8F3¢0511F240)

FORMAT (13F2:0)

STOP '

.LOCAL BUBROUTINE CORREL

- iSNEBXEA (TR

-BYSEY4BILNGK)
BHYS(A{IIKeB)BB(LNIK) ) 2BXY
BRET(AIIIR4Z )22 )48X2

.,8?2“(3(LNORIM¥2)#SY2

RETURN
BEND
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Appendix D
The MBD scored data are con;ained in this appendix. For each
subject, tﬁere are 24 scores listed across in 12 columns for 2 rows.
The first three numbers in each row are subject identification numbers
and the MBD subject}s scores are contained in rows 01l through 762.
After 762 thelemotionally'disfﬁrbed scored dafa ié in rows 011 through

372. .
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Appendix E
The discriminant analysis as described in the Results
Chapter 4 are contained in the following pages. If the identification

is insufficient, more information may be found in BMD Biomedical

. Computer'frograms (Dixon, 1974 p. 211). Group 1 refers to the clinically

diagnosed emotionally disturbed group. "Variables used in function"

refer to the scored data produced by the MBD equations in Chapter 3

and have the same number as those equations.-
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=30984062%0 847.00000 =808+0000C . . 1522975000
2080600000 =8561+00000 10644200000
589447400000 . 29148400000 0457:60547 ‘832051562
2503.30859 69636323 ©2412+63750 8860048750

3104433750 2541006280 | 40%.00000 =152137500

1043763172
21414062500
10476.00000

210473228

1445430000
©10474400000

13250463
22166100000
2449+87300

913281250
2159100000

=21490:75000

483406250
4758:50000
13845400000

©%53.06250 '

21749+37500
213845.00000

LET




=2088%.0C000
457.60547
925270
u78+63281
419215531
@53245%5078
©5:63066
81465855
*457460847
1048476172
12.633C6
=33+67187
8566797
132480469
©5¢38858
@12+37500
95499219
453.06250
1213742
ag0.13672
366063672
50326983
34232420
2879297
423036328
2696038281
244487424

. 89438047
8571091406
2113400000
6149608
34418780
‘994¢80000
=2860032280
uB7:61719
771475000
23481450000
=141%+62600
'S . =%29297
349443780
‘©2089250000

8564200000
©457 460547
w8e58611
13+68750
=42439453
532451562
10011218
02:72266
74i95312
=1040.73828

243565 .

1780859
219406641
=132+81250
af¢35777
S5:81641
=36+308659
=453106250
214:60896
8280859
=856:52488
=503¢30859
14467424
34408594
Ca75:.88672
696036328
52026114
10.87891
12404648

‘22112448780

=92:90224
194425000
=1123500000
2060.68780
§3.30859
17725000
. ®623400000
1416050000
26097686
332012500
©676400000

106143+CL00C
19472569
33478394
24879297
a1708¢47656
al4430550
a37:12891
;B14875¢C
153734141
2268678
0323641406
©28421875
®1813:76933
&8B440
15011719
2159449
505494151
104589615
39¢4375¢C
©33:03906
«2218+80078
9020270
8349609
046436749
2521794531
a8eB88611
a93+50234%
28416406
300U«5C781
3575391
676143750
74740000C
=2601+0000C
@87+09766
6037500

. 1069:0000C
11323+0600¢
a2e32378
16938250

a24.0000C:

6080:0C00C

214430550
© ®B7409766
4172238622

17078024

91427734
23721875

- 21.68182
=204789C6
651839284

26+57181
©20:98828
aBe42780

211001662
£64416797
88067969

69¢63066
‘ag7e81719
173+26562

10411218
53+20889
231289453

«37+12891
60437500
159448750

9127734
890430000
=1251+25000

33177344
329062800
‘33818730

2468878
=2+92978
337034766

21.68182
23477344
2255467188

10.72717
11168750
125+16%16

=§:072202
28135156

988719 -

6003725

. 1410987
280118750

14463306
o4s29897
.388.13281

1843565
3597656

=327:00000,

523441206
169086230
1174430000

o320:78306
32%:620900
©2039+00000

11+68750
609425000
329.00000

4062410
254027734
149:066%1

©6057191
7795703
2137423315

©Be072C2
=32448828
8487817

- BsG7299
544018750
72011108

+08499
‘223460156

. 10332187

aS5e22558
a55433203
43483179

224383777
»4s87031
106064288

15421713
899,00000
460025000

. »20+98823
1271400000
2952478000

»8038186
1098400000
398496250

10+59615
19017578
603484375

241.01662
©27+10156
2430405859

| 603725
«12:43750
199492369

+08499
411719
73:85078

14153763
32436328
472482031

12443742
Q019521
60532522

. =244460896
©71+38437
oGR5.48828

39443730
$32012500
1792+00000

264¢16797
128450000
=4243400000

-1110547
152450000
105900000

8ET




-=24662CCO00

©554332C3
1147+CC0C0
24584400000
1758480000
2419531
104468750
497412800
23098406250
=82+79297
243,87500
=3£6241250C
547.0C000
34.08584
19202312%0

T m617462500

2808.000C0
046436719
1425.06000
=3804+00000
1822.75000
173.26562

+44283:68750

480680000
1C176+00000

388413281
22036456250
10514.00000
214587500

43.83179
=§23.81250
3060:93750
12084800000
T 80Se32422
©44141040C000

18377400000
20886400000

§23+36328
a3662.12800
20840000000
©8561.00000

. 2189.000C0
24457034
6985000C0
©2423:00000
0174937500
273498437
182425000
=1258+000C0
3104+93750
85448047
192+31250
©563400000
2541406250
10487891
44168750
=14166400000
80500000
28016406
77100000
©2993400000
2182137500
«91489453
§26:37500
3284000000
240174+00000
2327.00000
36106250
34C+00000
=22149:75000
=106-64258
121450000
94428000
©13848+00000
oBi2b«48828
106000000
4525000000
220595400000
237191406
861762500
226400000
8564400000

=B%e2/73%
899¢0000C
264%+00000
1480700000
1917578
§32:1280¢C
?777:000¢¢
B989+0C0CC
a78+63281
3%:11875¢C
142%:CL00QC
16222.C000C
1388780
1492423000
771.00000C
336400000
@4%479297
74700000
2688+0C00C
1%563%:CC00C
117386372
159468750
=41048400000
§19398200000
337434766
1474280000
@1206:0000¢
=57050+00000
149406644
460423000
266708125¢C
2844400000
6032484375
1792.0000¢
©2884:00000
454197:CC00C
416019534
694¢8000¢C
=3804¢00000
94434+0G00¢C
242432453

774957C3
127140C0C0
5756400000

©27+10186
128450000
2326443750

81464848
77175000
=1253+46875¢C

02472266
177+250C0
676437500

5187500
10£45+000C0
=40418+000C0

©37:2187%
©1283+25000
104721423750

0258087188
2203300000
7890487560

2437423315
2932475000
2834+937%0

2453005859
24243400000
115454+2%5000

24572160547
2348150060
4806+30000

741982312

=32.480828
1098+00000
254500000

=12+4375C
4%2+50000
478481250

533067187
349443750
2036456250

17080859
332412500
361206280

n28¢24875
824:000C0
=1206+0000C

65:23384
338+18750
7890437200

42%5:16C1¢
32800000
11860:00000

‘Bs87817
398436250
4850412200

199092569
105900000
2459%.00000

85+66797
22089030000
10514000C0

019.06641

®14,18780
3274400000
ag844000C0

4021729
807+0C000
32043750

212437500
1447400000
n823+81250

5484641
69800000
_121'30000

aZ2e55469
2644200000
0667481250

©8¢43750
2756000000
2834.93750

9e86718
a84%+Q0000
14850012300

72011108
©94¢00000
3771548047

7388078
=1400000000
11486+3720Q

95:95219
ch584+00000
306093750

=36+80859

223460156
80700000
=1400.000C0

32+36328
$03.56250
188.000c0

©80.13672
104468750
©4110+00000

8:80899
182025000
1060400000

©39:03906
777.00000
02884400000

88:67969
8326143750
115454425000

280018750
. h78+81250
245592400000
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11456+37500

472082031
188400000
15§1514+00000

366163672
497.12500
1837700000

w86442188
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=73488672 124146484 =]1423:0000¢C
. 286340C0C0C 21166400000 =2993¢CLUCOC0
22%5.00CC0 8789.+00000 14742+CC00¢
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O INVERGE OF SLRM OF PRODUCTS OF DtVe FRQM MEANS
015075 104650 *1154¢9
- . 00841 100248 - 205788
- . ©,09193 103549 = 0CRE8?
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* 404700 +01810 ®117191
002470 200036 . eC3377
- 2207583 + 05925 . 2e03490
=209100 03101 2+00000
2415497 =417197 138769
PaC3Q753 =406997 ®e10449
-926063 5404890 402467
009834 «01470 ©10C003
*413196 5421662 37550
R s03847 121912 2431875
045718 ©:21883 2800321
+16561 02211 @2200004
o . . 042850 12073 +08837
- =sJ2ii4 =e12041 e32082
. <o 000937 =409950 207785 .
N ©411298 ¢ 00228 2400006
. 042368 239881 =100429%
«0222% 418940 +41429
©¢35363 ®:13653 _+01429
=427287 02130 4000014
- "e03524 .2210398 400974
T +0360% 416193 5414833
B S . . 02948% 2209477 00563128
i T . «03763 +07328 +0G004
. +00843 001474 03088
- «36133 014949 2100301
=,02024 003737 +00438
+00922 2400880 000003
¢00040 5407008

+00281

=2523:0C000
3284+0C0C0

153735141
11323+0CcCCC
819398+.000CC

2419475
1030C6
105833

=e21666
000274
=005143

197610
=+04903
1099C6

2425296
218680
+Q2235

93383
2428613
*03846

30898
0012291
2023508

067161

502967
©407476

03833
000378

=003072 .

+21904

«576+00L00
340400C0C

21813476553
60801 000CC
=57050400060C

+12840
as134386
v1028%

ed2079
2414960
2:00Y47

«05812
119617
04,04117%

198376
31215
.flli#OO

3033031
@s30613
009221

2:66612
.. ®©+82020
=05881

©i73371
+19039
2412200

2432109
. 204889
©¢04331

=412024

°2423+0C0C0
911+25CC0

505+94141
14807+CCOCC

S81444CCCCO

42309
s G45C2
sG3a58

135866
©.01746
=2e¢07603

w1:04298
«080414
017662

230943
«11637
011662

2066557
005672
©¢03667

4012615
a¢10812
=0 38558

2231338

»¢00298
2202504

- e07248
=e00268
©¢0418885

s15588

=1258400060
4525.0000¢0

©2218.80078
=989.000CC
484197.000C0C

©¢03525
0072277
ns05878

=4104C7
+10185
005095

©+010C0
2.08463
=,09695

067182
2107748
202062

*473387
+07339
- =:038C7
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° +22673
‘e23784

1:61187
=:14903
<eQ7628

003608
+0407¢
+ 03097

0161851
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. 114948

: 2,00118

100945

108786

=.cc302

a,11432

=+C7306

+C2004

100378

£410281

®404070

=.125C7

«01836

+41281

206956

=404802

2400867

109932

+0%146

«07788

«04072

®406749

=:00314

©409203

: . *.02019
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+03832

*.03738

=,02630

+04083

=+00888

- . . + 00436
- . T D megasag
T . =402927
v 405826

=403072

+03902

*408569

‘e10282

=.04193

«19027
- ©004518
100126
+03372
@e01367
=202097
+02339
+00272
501672
©4025436
002728
014466
+03001

=+06046

. 01112
©:017%%
©:009C7
003180
=e02726
140192
002868
00888
*s 02467
=207322
©900114
402627
=2016085
006927
=e04819
005133
©e 02322
2403491
+01390
=e01851
02648
05150
2403859
®:00271
+41014
.=400983
=:04810

24013¢6
0C139¢C
100001
=11C4102
«1787¢
*Q2B46

=¢0C00C14

©:0489¢
. «0Bag?
105804
+0QCQQ0
*19621
©:01187
003215
«0C001
+08Q32
=el11479
=:08234
sTL00O
©e08472
=40C538
=¢00517
=40C000
26084
20311439
2408842
+0000¢C

204393

=s0R2094
®¢01881
+QC0Q¢
=s02463
s0281S
L2111}
*20C000
«03949
209335
=e0CB62
2s0000¢C
2401134
106280

«Q1673
2403859

©¢11860
108387
+03339

- 2018670

*16817
#400315

031237
08156
107915

s1l1p28

=413299

400204

©s07762
«2018183
»e06188

0538715
2010284
403893

©+21889
©¢02454
=e00271

©:00316
+05804
2400560
Q2309
=400318
«04164

011339

. 001142

+0299%

- @s04008

032075
=401145
+04280

5426016
+0B162
+01142

" =s30031

+25036
102642

405674

 ©405995
.@404714

+07282
©307/94
©s04233

- +00933

*11240
=s04819

=e03946
asQe047
000842

2407787
+03218
©@sQQ034

+03837 .

0107322
001018

+09137
«Q2621

=:0C503
*eC2674

044C9%
=:111479
000975

@+12305
=e13899
aa00349

" men2328

©205483
0116C¢

2010793
+12810
+01013
22894
001436

407267

»e039339
009946
e02223

“33637
203178

 »e01062

+01419
=405233
2000448

©023935
200207
+04780

2005910
=s01713

002870
«03873

2014831
=100605
©+03365

+02970
«¢01819
+ 00290

019062
407783
0107856

=400299
204540
=¢00179

=2+14947
005324
006168

429493
©406739
2203912

=405483
100588
100245

06921
=+00549
+00533

@007471
5406190
24044329

2112200

2404443
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RANK

LN S 2 W e

=eC1812
*s11840
2034496
=:C1883
1 C?2332
®«06782
=.05871
. 203096
“+03820
208898
16532
100522
09882
1115869
10259
=+00378
®:01584
007347
=+00001
«00003
400000
0001

1
O DISCRIMINANT FUNCTION ¢

+0159%
202581

©s04168

*+016C6

C -PAFALANORIE DSQUARES

C Fi2a, g8je 2469

¢ PCPo pQo
i

SAMPLE §lz¢
76 -

37

FIRST QROUP

VALUES

=+82999
©s84309
©s84590C

®s88892 -
=385410
0s85496
285547

+ 00561
sitaay
=207610
2402673
*:01062
041093
+05102
+03873
100245
S+l10t2
©+09091
00947
001056
©e07352
003091
000127
©202324
007160
2200000
200001
00000
©:00000
QEFFICIENYS
01991
=:01877
T 201319
00028
327270
024
MEAN 2
=s87666
oeJ30613
SECOND QROUP
VALUES

101794

=:03677
. 011611
- eQ1144

©403799
©.07863
=e01524

os11285
206338
=411938

+00211
“s04127
011236

*:00006
+00C01
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©. +02393
“=403017
+00709
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«01682
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*+Q0000
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©s02928 ©¢08573
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00028
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ITEF NOe ITEH NQo
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(11
1
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3
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04017
106569
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=,00182
=s04738

*:27208
105147
“s06788
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=e02745
11096

=+¢000CY

+00000
=:¢00000

+02383

.=s01087
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=s01927
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=:0473¢
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006170
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" 18
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18
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24
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28
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34
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36
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39
40
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44
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29-85576
2,85681

2,85796
2. 85840
=:85962
=0 86036
=,86127
0s86166
®2,86183
De862%6
2486290
5486304
=.86487
§086549
S,86601%
086691
2486739
286756
os86811
=eH6886
©e8895%

=,87086
©0 87130
©.87200
2387228

©0872687

os87408

20872840

=eB7571%
‘@a87592
‘2487698

=s87769

‘©.87943

2087980

- 2487988

=4 88098
=:88121
=e88211

e¢8/077

-o;rase

©087885

19

34

€Y1

™TT
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=,882836
53188861
0,88304
288317
288438
o,88482
2388485
2488502

®388559
2:88591
288634
o.88684
o,88784
=2:88842

5488872
=989006
@s89117
2¢89187
2289234
0¢83246 -
2489313

©2s89450
8:,89762
0589765
=+90108

©s90234

2690518

0988507

2488862

n08Y495
as8I54¢

Be8T632

as89710
2089714
as8Y¥923
0090118
2630195
©¢30218

2+¢30317
2090383

2030580
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40

24
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12
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17
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-
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g0 ) 2980603
91 2590622 61
92 . 2e80642 %
23 =:90691 ) C 43 :
94 ) 2490755 : 6
85 ’ ' o090315 B 31
96 o . =291075 14 -
97 2091163 28
98 C ©091218 . 23
. 99 ®=d81277 o, 6
100 ) ' 2191445 Co 3
101 - R . n091483 S 22
102- 2491586 . 69
103 : 0831624 - 5.
104 ) ' 2091696 37
105 av91742 1-
106" 2691793 8
107 : 2092142 a3
108 © ©092175 13 .
109 : @e92244 21
110 . ©s92281 "30
111 . o882292 16
112 092640 20
143 ‘ . =682742 18
o -
. ) - ", SELECTION NOeo 14
S VARIABLES USEOD IN FUNCTION
1 = .
*Q INVERSE OF SUM OF PRODUCTS OF DEV® FROM MEANS
- 200003 S
.0 DISCRIMINANT FUNCTION COEFFICIENTS
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1 5,00305 46

z

SH1

™17

T




=400314
©,00324
=.00344

‘B,00354

8,00364
=500364
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84,0038
=:00368

=,00383

T 200388

=,00393
200393
B,00393

=200403
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2400408
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2400413

=:00428
©,00418

2200427

2400432

©o00437
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2900442
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©e00413
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.22
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6
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14
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13

i2
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2400457
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21004596
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2400516
2400516
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8s
sC
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94

- 88

96

‘97

‘98

99
100
101
102
1023
104
108
106
107
108
109
110
111
112

T 113

e

o

o.C

SELECTION NQs

=,00536

0400540

00550
2400550

2400555

2400560

2400560

=6Q0880

2100885
24005350
2400550

5000594
2,00894
=:00889

2s00604

=0 006285
2:006399

. 2200644

200658

2

VARIABLES USBED IN FUNCTION

2

INVERSE OF SUM OF PRODUC

¢00003
DISCRIMINANT FUNCTION COEFFICIENTS

¢ 00008
MAMALANUBIS DSQUARE®

Ft 151119

+19435

os00540
21008545

‘@5 Q0560

«s00555

0400560
2000560
0400565

‘8o QUSES5

2000580

- @6Q0590

aiQuUE3S

TS OF DEVe FROM MEANS

200781

80
58
24
59
12

17
es

22

37

11
19
35

18

15

YT
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C POFe NQo

SAMPLE SIZE

76

. .37
FIRST GROUP

VALUES

0 0Q678

. 200668
000658
e Q0639
100629

100618
300619
100619
400614
100614

+00599
000534
¢00530
000520
-800580

¢+ 00580
e 00GBO
+Q0575
200570
¢00870

+00565
.200565

s Q0555
s 00550

¢+ 00548
400845

MEAN 2Z

s 00904
: 004897

"SECOND GROUP
VALUES -

100629

100614
00604

.+00685

*QUS70

QU560
+00555
000550
600850

* 00545

VARIANCE 2

-e0000Q0
+Q00C0

STDe DEV: 2
¢+ 00083

400068 -

FIRST -GROUP .SECCND GROUF
17

EM NOs
46
65"

4
‘74
18

5
45
73
42
&6

13
30
.22
- 28
78

56
62
40
14
[1:}

20
33

18
60

47
70

ITEM NQe

27

14
24

2%

13

12
3z
28
34

17

6%T

T

T

T T




+00540
200540
v00536
« 00531

« 00526
000526

100821

200516
v008121

- 000811

100606
200506
«008504
s 00501
00501

- 200491

100486

100486

000481
'sQ0472
:00467
100467
+ 00467
100467
0004@7

+00462

10U545

100540
100540

*0US3¢

'0uB2¢

100824

$0UB14

T.Q0439¢

00049¢

200491
2 QU48Y

00486
200486

800467

s00467

31.

78

39 .

26

54

.72
43

"
65

16

. 10
64

‘32
857

38
a7

298

38
48
83

69

33

10

26

-a3

30

16

20

21
‘36

0sT

1T

T

Ll ot

1




-106

$9

101
1¢c2
103
104

108

106
107
108

" 109

110
111
112

113

- SELECTION MO

T 400487

«Q0487
00482

4100447
s 00447

200447
800442

000432
200432

000427

000423
000423

¢ 00403

' »00398

00393
100393

- 400388

200388

"+00383

200378
000354
+00344
«00339
« 00324

-3

VARIABLES USED IN FUNCTION
‘3

20U452

s00442
200437
e00432
000427
00423
200423
200412
s00448

200403

000393.

00344

34

36
"ét

3z
50
g8

24
89

12

17

.29

11
71.

67

23

- 48

19

g2

81
83
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22
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11
19
g
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000

¢ 00651

MEAN Z
200188
+00183

SECONL GROUP
VALUES
10U348

100309

. sQuZse .
+00290
- +Q029¢0

10u270
00270

_ <08357
DISCRIMINANT FUNCTION COEFFICIENTS
- s0C193
MARALANCRIS DSQUARE=
F{ 1,111)s 216196
POP+ NQo SAMPLE SIZE
: 1 76
€ 37
FIRST GRQUP
RANK VALUES
1 .
2 + 00309
3 s 00309
4 s 00309
] s00309
[-] +00309
7 B .
8 e 00280
-] 500290
1¢ : s00290
11 200290
12 . 200290
13 . s 00290
14
*. 48
16
- 47 ¢ 00270
18 +00270
18 200270
20 ' 100270
21 ’
‘22 .
83 200281
24 ) 200251
25 . +00251
asg e 0Q251
‘27 - 00281
28 ) 000281
.28

(e 17-2-1]
0002514

INVERSE OF SUM OF PRODUCTS OF DEVe FROM MEANS

© VARTANCE 2

STDe DEVe 2
00000 2000712
: +00000 . : 00076
FIRST @RCUP SECOND GRCUP
ITEM NQo ITEM NQ»
S 35
7
12 -
17
81
76 .
T 22
_40 -
23
2%
52
. .87
. 69 e
3
11
B ;s
2
8
21
1
_ 23
. &
34
48
858
89
&1’
.18
18
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100292
200232
+ 00232
Q0232
+ 00232
0 Q0232
.000232

100212
+ 00212
000212

000493
0004353
0004193
000183
000123
+00183
000123

200174
000174
+00174
¢00174
000174

000154
000154
000154
000154
000154
400154 -
¢ 00184
000154

000232
. 600232

sQu212
'go212
' 00212
100212

100193
*00193

000174
00174
0 Q0174

2%
35

49

47
B4
67

13
26

11

16
24
3z
40

83 -
71

13
27
33
36

‘39

18
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37
42

-1
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?3

. 29
-36.

28

31

16
‘30

€e1

=y
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+ 00138
00138
400135
v00135
1004385
200135

. 000138

100136
000138

000416
+00116
e00116
100116
0001168

200097

s00087
s 00097
« 00097
«+000S7
000057

200077
500077
«00Q077
+00077

200058

001854
0 0U184

200154

° QU154
s0U154

800135

s0U135

200116

" e0U114

*0U116
<0014
$00116

1800087

a0u07Y
»00077

200088

18

30

41
&9
60
64
68
70

._1q

66
72
74

20

38

48

(-1}
78

22

43
45

56

88

N -
aUW e

2%

32

17
a0

33
34
37,

12

10
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113 ' . ~s0UD39 : . ez

' ssLEcriun NOs 4
-VARIABLES USED IN FUNCTION
q .

INVERSE CF SUM OF FRODU&TS OF DEVe FROM MEANS

208624 .
DISCRIMINANT FUNCTION CUEFFICIENTS
=e00447 . ;
MAHALANGBIS DSQUAREs 103351
Fl 1s111)a . 498318 : : . ’
POPes NO» ‘SAMPLE SIZE = MEAN T VARIANCE 2 ©- STDs DEVs 2~
1 76 . @s00489 . ~ 600000 " 000173
2 - 37 =2s00925 | ’ 600000 2002512
FIRST GROUP "SECOND GROUP FIRST GROUP .BEGOND .GROUP
RANK VALUES VALUES ‘TTEM NOs ITEM -NOs
1 800134 15
2 ©,00179 i2 :
3 2300179 - . 17
4 =400175 . ; a9
- 28 ©s00179 ’ -
-6 S . .me0017§ : ‘35
? ©000224 : SRR £ I :
8 . =800224 ' S 18 -
8- o T odQQ224 ) .19
10 ‘=s00224 ' : ' 22 -
14 ) ©400268 : ) -
12 2400268 . ‘ 11
13 5000268 o o B4
44 2400268 ) - .- 67
18 ‘2,00268 - o 69. ’ .
16 ) .- '=e0U268 - : . 11
17 : . =¢00313 . : A4 ’
48 ©,00313 . , 2
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21 2400313 : : . - 13%
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- " '®.00313 | S . 61
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28
26

‘27
.28
29

30

31
132
"33

36

37
38

39
40 -

&1
2
43
44
45

4&°

57
48

50

51
52

‘53

-84

§8

56
57

-8

-89

60
61

62
63 .
64

&8

35

. 2:00358

=2,00358
»s0C35E
=2,00358
2500358
2¢00358
2100403
2500403
2500403
54004503
8,00403
=¢00403
2400403
=500403
=500403

2400447
84004547
2900447
=400447

=,3004922
©s 00492

2500452

=,00492

a,00537
©¢00537

2400537

5000582
©500582
®s00582

2000313

’ =s100313

20 QU&03

0000403

2o QU44T
©o0U44Y

T aeQ0447

00492
000492
2000492

©000537
=e00537
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47

.48
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18
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44
49
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63

.26

37

59

64

33
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27
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66
67
&8
¢s
70
71
72
73
74
76
76
77
78
79
80
81
82
83
84
8%
86
87
88
89
90

21 -

g2
33
94
95

- 96

97

98

'§9
10C
101
102
103
104
108
106

=2:00582
2:00582
=400582
0,00582
=4 Q0582

=2.00626
©,00&26
5600626
=:00626
5500626

2000671
=400671
2400671
2400674
2000671
2500674
200671
2400671

2400671
© ©400671

2300716
2,00716
=,00716
v 00716
200761
2500764
©300761

ns0U582

-=900582

=s00582
=eQU582

‘oeQU626

2300626
2000624
as00626

2200671
2800671
2300671
2100671
asQU&71
2000671

73

3z

36

43
é2

" 70

31

38,
T 2

50

65

ig
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-39
40

46
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72
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48
58
66
56
68
74
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30

36
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17
24
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"33

107 =s0U761
io8 0300761 37
109 =¢00805 20
11¢C . 2400805 e2 b
111 =eQUB0S 13
142 20 (Q0B0OS 27
143 =weQUBEQ 14
SELECTION KO 5
VARIABLES USED IN FUNCTION
. B .
INVERSE QF SUM OF FRODUCTS OF DkVe FROM MEANS
' :09322 - ] .
DISCRIMINANT FUNCTION COEFFICIENTS
=400778
MARALANCBIS DSQUAREa «07153
Fi 1,111)a 1078007
PGP+ NQe SAMPLE SIZE MEAN Z VARIANCE 2
1 76 3300834 ¢00001
2 3z ‘2600899 + 00001
FIRST GROUP SECOND -GROUP FIRST.GROUP :BEGCOND @ROUP
RAMK . VALUES VALUES ITEM NQo ITEM NQo
1 2900233 ) .32 .
i =,00388 . 13 N
:3 @,00468 28
4 a,00465 ‘30
1] @,00468 31
6 2,00465 60
7 @s00465 64
8 ©400543 11
‘8 =300543 14
10 2000543 18
i1 2:00543 C 17
i2 ©300543 21
13 2s008543 22
14 =e00543 g0
45 2200543 &2
16 . ©200543 : 63 ,
17 2000543 12
18 as00543" - 19
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100240
+ 00243
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19
ac
21
22
a3
24
2s
1)
27
28
29
3ac
31
32
33
34
s
36
a7
as
39
40
41
42
43
44
45
48
47
48
49
50
54
52
53
54
585
56
B7
58
89

= 00620
=900620
2300620
200620
=400620
2400620

2006358
=+00658

=20068398

2400775
2300778
©4100775
2400775
2300775
2400778
©4Q0778
©4.00778

2500775 -

2400778
2500775
2400778

= 00853
©,008853
=.00853
2400853
2300853
0:00853
2¢00853
=400853
5400853

‘=:Q00853

2400853
=2,00853

. 80U543

2400620
20008620

=000698
©s00693
=e00698

@0Q07728

0400852

139

44
88

75

34

40

10
iz2

‘20
.23

46
47
48

.82
83
61

16
18

33
-39

43

49
g8

[T

74
76

31

Y]
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2300930
©s00930
®,00930
2,00930
=,00830

| 5400930

©300930

°,01008
©401008
=001008

. -@501008

2,01008

‘2601008

®901085
201085

- 2401085

2¢01163
2001163
n.011§3

o000UBS3
20 QUBSE3
=eQUB53

. =0QUBS3

2 QUBS3
=300853
o sQUES3
2800853

2100930
200US30

- asQuU830

2801008

‘=s01008
2¢01008.

=001008

2201085
2001088
=801085
=001085
01085
ae¢01085
2301085

3%

42
. 86

S8

69 .

70

36
81

a4 -’

238

21
24

‘28

17

20
36

09T
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101 5001163 32

102 . 2301163 419
103 5:01163 . g4
104 ’ ©201163 g7
108 =302163 -
106 ©3201240 26
107 o =101240 . &5
ige L. 003240 ’
109 2801318 [
140 2401318 37
111 2601348
112 . S001385 as
113 s601473

(ol o+ ] (o) (=]

BELECTION NO¢ -6

VARIABLES USED IN FUNCTION
& .
INVERSE OF SUM OF FRODUCTS OF DEVe FROM MEANS

29

011530
DISCRIMINANT FUNCTION CUEFFICIENTS -
2003900 o
MAMALANUBIS DSQUARE= 07808 =
Ft 1s111)= 1494224 .
POPs NO¢ . -BAMPLE .SIZE HEAN Z VARIANCE 2 STDs DEVa 2
1 76 s 00820 + 00001 « 00246
2 37 e Q0780 00001 : 00263
FIRST GROUP SECOND GROUP FIRST GROUP SECUND gROUP
RANK VALUES VALUES ITEM NOo ITEM NQo
1 001531 17 :
: 00139514 11
3 001354 47
4 001351 B
8 ¢012681 . . -9
é 001264 - 62
7 201261 18
8 001171 40
-] 001171 . 12
10 801171 ’ : . 13 -
11 s 04171 19

i2 +0117% ’ 23

TTT




31

13
14
is
16
1?7
18
138

.26
- 21

2z
23
24

as

26
27

28
29

ac
32

-33

34

-38

36

‘37

38
39
4G
41
42
43
44
45

46
e

48
48
5C
51
g2
63

+01171%

+01080
201080
201080

+ 00980
¢ 00990
400990

¢ 00900
s 00800
000900
000800
+00900

" 200800

+00300
¢00900
600900
¢003900
00900
+00900

00810

+00810
200810
+00810
200810
+00810
100810

. 000810

100810
100810
000810

402171

+01080

200980

¢Q0990

-000890

000990
QU990
400990
*QU990

00900 °
20QU900

44

.30

.80

8
58
63

.22

28

a1

33

-1

60
61
67

‘75

14 -

24
2é

27

48
43

81
53

2e2.

35

12
1%
i8

21
32°

‘15
25

9T




54
56

57

58

6C
61
Y]
- 63
64

6é&
67
68
- 69
7¢C
71

72 .
73

74
78
76
77
.78

79

ac
ai

83
84

. 85.

86
a7
88
89
aC
91
92

94

2+ 0C810

00810
s 00810
200810
¢ 00810
600810

+QC720
«00720
»0072C
s 0C72¢C
200720
¢ 00720
200720
¢Q0720
«00720

200630
000630
000630

-000630°

200630
000630
2100630
¢ Q0630

200540
¢00540
000540
000840

*QUB10
*QLE10
100810

¢QU720
Q0720
007220
°QU720

QU630
100630
¢00630
*0U630
°QL630
°0U630
*QUE30

74

55
§7
(-1
7C
71

15
25

e’
3s

46
89
73

16

© 40

45

68 -

63

11

" 31

17
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‘20

24

26

28
36
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©

[e X e N o) o

$5 200540 43
96 +00640 94
s7 100540 66
98 : s0U540 14
99 . 0US540 a3
- 100 . 100540 37
T 101 200450 -39
102 © 000450 41
103 . 100450 56
104 400450 . 68
108 . sQU450 - . g
106 cQU450 27
107 ’ ‘ 200450 30
108 000360 .37
109 . ‘ 200360 . 8
11¢ 100360 10
111 . ) 10V360 13
112 ] +00360 34
113 200270 32 '
SELECTION KOs 7 =
(o))
VARIABLES USED IN FUNCTION L
A . - .
. INVERSE OF BWUM OF PRODUCTS OF DtVe FROM MEANS
. o 0ER79 . -
DISCRIMINANT FUNCTION COEFFICIENTY
2,00604
MAMALANDCBIS DSQUARE® s U589
Fl 1s441)a . 1046603 B
POP: NO» SAMPLE BIZE HEAN Z VARIANCE 2 STDs DEVe 2
1 76 s 00634 + 00001 +00232
2 37 - 0000688 000000 200489
.. FIRST GROUP SECOND QROUP FIRST  GROUP - -SEGCND {ROUP
RANK VALUES VALUES ITEM NOe ITEM NDo
1 ) 300181 ' 13 -
2 ©400242 , 22
'3 24002342 : 20
4 @,00242 . 48
B =400242 B85,
& =e00242

12

™ T
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TT
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=2,00302
=,00302
e,00302
2400363
5,00363
@2,00363
2400363

5300423
a500423
2300423
2300423
©s00423

©:00483
2300483
2400483
©,00483
2,00483
2400483
200483

©,00544
600544
@2,0054¢4
2,00544
=4,00544
200544
2300544
=,00544

2000544

2,00604
2500604
2200604

2460363

2500423
2000423

2000483

©000483

SeQUEHY
@0 QUEL4
@ Q0544
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2000544
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46
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33.
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24
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8:,0C6C4
5200604
2400604
=400604
200604

2500665
=2sQC665
=2400665
=23200665
=:006656

‘=eQ0668

=s00665

6300725
=@¢00725
©,00725

2500725
=s007385
©400725

©:Q0785

2600785

2400785

2,00846

=e0UE04
@300604
s QUE04
=se00&04
as 00604

asQU665

s80U725
2000725
=000725
2300728
ae Q0725

200788
5000785
200785
5400785
2900785
200788

B0008B46
2000846

36
4¢
47

6%

68

1c

16
27
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85
63
71

43

83
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88

i1 |
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a7

24
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13
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38
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89
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92
93
94
95
96
97
98
99

io01
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103

104
‘105

106
107
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(ol o N o)

109
11¢C
111
112
113

2400906
=,00906
2:00206
=25009506
2400906

2900967
2600867
=s00967
5:00867
®900967
©900967
©+00967
2400967
200967
200967
2:00967

2:010287

©2,04088

SELECTION NGO 8

VARIABLES USED IN FURCTION
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200002
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2300632
2:00632
=s00702
=,00702

=400772
=0200772
2,00772
200843
2400843
©¢003813
5400913
©0:00913
=,00813

©200983

2000983

2,00983
2,00983

2,01053
=401053
2401083

©:01124%
9301124

2001424

2201194
c401194

2100702
2000702
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s000913
a200943
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=2000813

5000983

201053

c001134

=e01124
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s001124

©2¢01194
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66
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i8
21

17

16

20

a2
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3?7
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41
S3
g6
97
g9
72

36

2: 31

‘2%
‘29
32
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38
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11
15

‘30

23

36

0LT

83 2402194
84 oeQ01194
88 2001194
86 2401264
87 2501264
88 o,01264
89 2401264
-90 o2,01864
a1 2:01264
92 5,01264
93 56012864
94 @s01264
a8 “301264
96 2401264
9?7 as01264
- 98 2001264
99 o0eQ126%
100 as01264
101 ©,01334
102 2301334
103 201334 -
104 2101334
106 =e031334
1086 @s0%3334
107 0001334
108 2901404
109 22014504
110 2501404
111 201404
142 2003404
143 2001404
o]
‘SELECTION NOo 9
VARIABLES USED IN FUNCTION
r9 .
O INVERSE OF SUM OF PRODUCTS OF DEVe FROM MEANS
. 002366 )
O DISCRIMINANT FUNCTION CQEFFICIENTS
«0Q221

0 MAHALANOBIS DSBQUARE®s 202283

EL) L 38

[




0 Fl 1s411)a . +56823 : . )
0 POPeo NO® iSAMPLE SIZE MEAN 2 VARIANCE -2 §TDs DEVs 2
i 76 ©00210 .+ 7400000 000449
o2 -37 100189 ~ +00000 #0034
- - FIRST .GROUP SECOND GROUP FIRST GROUP SEGCND @QROUP :
RANK VALUES - T "VALUES . ITEM NO# "ITEM NQv
| ) eD0b&q o 30
2 00441 38
13 . ) s 00441 . , by
4 C 00441 66
i ) 00419 18-
6 400419 83 - .
: : "7 ... 00419 D 1
o S T S8 1200439 - <48
CoLT 19 800419 : ) PR 7-
" 40 : - 00419 oo 47 .
11 . . +00449 : : e
18 000397 . . ] .
13 000397 A . 14
14 200397 - ) o 138
15 . ¢00397 - . 54
) T ’ 100397 : L 134
: 47 . Ct 200378 ) S _ 4 S
: - 48 ., - 400376 S - - B -
19 - - 000375 o © -85
.20 . N : . 200378 . S 29
L I R 00375 - . lga
.22 : : - - ¥00375 T 28
23 " ¢00353 . : . ©.15
1 000853 . < T
.28 : 000353 o ) 8
26 ' . 400353 ’ SR |-
27 . +00331 . o .e8T : ..
28 . #0033 " . - .88
29 ~ +00309 - &
120 +00309 ) . g
;31 ) +Q0309 . . 70 . i
138 o SR : . +00309 S N T O
o 138 . «00287. oL . - 87 e
Jeias : «00287 c Y1
- 138 © «00287 . ) 30

0

TLT

pe——r




36
37
138
139
40
41
42
43
44
45
4

47°

. 48

49

50
51
82
53
84
58
56
57

. :ss
.59

60

61
62
623

64.
&5,

66
67

- 68
69

‘70

71
7&-

73
28
76

a0C287

¢ Q0287
+ 00287

s 00265
sQC268
000243
#00843

400221

000499

- 400199

¢00177
200177

000177
+Q0177

+00154
2100464
000484
200154
s 004154

-900%32

100432
0 Q0432
000282

00210

200287

©00243
100243

rouzad

$0V1DY

000133

100189

00193

°0@177
200977

200184
. -o00L54
1 600L8s

¥00184%

1¢QU332

800132

-000132

39

40
41

13
37

69 .

74

28

18
31

32
73

,@6 .
. 6§

&4

.68

20

ag

-87
3

29

14

13

27

26

Cag

32

i0 .
.28

33

27 -

29
130

TLT

=TT

T




77
78
79
80
81
82 00088
83 200088
84 200088
88 00088
86
87 200066
g8 4100066
839 200066
:90 +00066
91 <00066
-9 £00066
‘93 00066
9%
85
‘96 200044
97 . 500044
‘98 . 700044
99 - 100044
00
104 » :
102 . - 000022
103 200022
104 , 400022
i08 " 200022
106 +00022
107 +00022
108 " 400022
108 +00022
. 120
111 100000
192 © »00000
113 :

BELECTION -NOe 10

" 'VARIABLES USED IN FUNCTION

sQ0110
*00410
°00410
800140

s00110-

_s0U088

¢ 00066
600046

00044
00044

¢0G022

$QU000

§3
60
72

11
16
24
43

81

&3

27

- 34

49
67

'3

21 .
.23
- -850
62

61
78
12
48

11
16

36

17

15
29

‘20

18 .

€LT

PYTer———

1 ) 1 V1!

™~




[o N o N el

10

INVERSE OF SUM OF MRODUCTS OF DBV® FROM MEANS
600148 N

DISCRIMINANT FUNCTION COEFFICIENTY
0002589 ) oo

MAHALANOBIS DSQUAREs 250193
F(-1s111)8 12049044 ' o
POFs NOs . SAMPLE SIZE . MEAN 2 .VARIANCE Z STDs DEVs 2
1 76 s23a74 . =0000S° «00693
2 37 «23021 X 200003 200500
- FIRET GROWF - SECONB GROUP FIRST GROUP SECUOND GROUP
RANK VALUES VALUES . . ITEM NOe ITEM NQ»
1 .¢85209 63 ‘
I . 84980 52
3 . 024692 - 23
4 ' "24692 18
-6 124562 -3
6 024433 11 .
7 024433 as
8 124433 76
9 C 924304 ‘2
10 624304 21 m
11 . . e24304 81 :
12 “24474 7
43 ' 24174 N1
- 14 24174 L)
18 024474 48 -
16 ) 24174 83
17 024474 " 60
18 T eR4174 64
19 024048 58
20 = 023516 10
21 42391¢ 27
-1 123816 <
a3 . +23916 -850
‘24 223916 59
- 28 223916 o 68
L c 1228916 . 4.
Lev - - 223787 L -4
38 -¢83787 .9
18

.as C 023787

7LT

™7

T

VERSELH




-30

31
32
33
34

35
- 36

a7
38
38
40
41
42

43.

84
48
46
§7
48
49
50

151
-B2

g4

88

1
57
58

59

-64
62
-63

64
65

-66
2 8T
,:s'a
.89
7¢

123787
223787
123697

T 023657

123657

023657

123528
123528

‘s23528

023528
v23528
123528
123828

123399,

283398
223393
«323399

123339

«33270
223270

- 83270

«23270
223270

023140
OE3§9°

" 4323011
- 433011

23657

Y2528

s23528

°33399
¢83399
¥23399

923270
723270
*83270

§23270 .
033270

1023140

*233140

v23011

- a0

16

&7
31
61
1]
75

42
14
38

72
74

i3
az2
a4
33
86

13

18
a8

48

35
62

137
47,

3z

18
31

faé

11
16

84
‘36

15

:aq;

GLT

T




71
72
73
74
75
78
77
78
79
80
a1
-82
83
84
-85
-86

88
89
‘80
‘91
92
93
9%
S8
96
97
-98
99
100
101
102
103
105"
106
107

T ..108
. .109
410

111

122882
022882
c 22882
122882
022882
«22882

022752
222752

¢22623
1236283
¢22623
122623
022623
v22423
022623

. v22623

v22494

022365
222365
622365

022235

023011
123014
©23011
022041

122882
122882
vz2aa2
v2&882

122752
22752
128752
128752

‘22623
222623
22623

22623
222484

022594

© 28365

122365

26

%0
54

57
65,

71

17

43

30
:36
39

44
45

70

T 46

§§

&1

.10

23

.30

a7

12
22

:33

9/1

T

TTT

WTr




112 - 022106

113 °21848.

SELECTION NOv 11
VARIABLES USED IN FUNCTION

11
C INVERSE OF SUM OF PRODUCTS OF DEV® FROM M
- 0C112
O DISCRIMINANT FUNCTION COEFFICIENTS
«00211 :
O MAHALANCBIS DSQUARES 143930
0 Ft 152118 10+83188
0 POPe NQ» ‘SAMRLE SIZ2E MEAN Z
. 1 T 76 «19292
2 . . 37 +18797
o] FIRST GROUP SECOND GROUP
RARK VALUES VALVES
1 020344
2 120238
-3 220238
L4 . ¢20133
-8 020027
[} 120027
? . 820027
| . ¢19817
‘g s19817
1¢ ¢ 49817
11 +19817 -
i2 . s19817
13 019817
14 ¢19817
b3 ' 029817
16 - 618711
17 815711
18 ) . 019714
19 S 819711
20 . 18711
21 +19606
‘22 ¢19606 .
. 119606

a3

42

EANS

VARIANCE
+00003

200004

27

4 €TDe DEVe Z
s Q0562

+00664

FIRET GROUP SEGOND GROUP

ITEM NOo
- 48
22
66
74
18
§5
S
28
29
5C

ITEM NOe

12
24

14

LLT

T

™TT




24
25
26
.27
28
29

-31
. .32
.33
34
35

37
138
3%
40
41
42

43 -

44
43

47
48
49
-850
-§1
52
53

.54

R}
66
57
58
§9
.60
61
.62
-63
64

119500
¢195C0
139500
+348500
119500

219395
219395
119385
118395
219335

119290
1152890
19290
+ 29280
+49290

049184
+12184
149184
19184
219184
019184
115079
123079
149079
619079
0490789
+19079

48973

619800

15393

013395

©139393
845385
¢19395
418398

+19290
019290

019230
019290 |

019079
¢190%29

11
18
20
27
62

23
26
32
as
64

33
-3%
53
.63

43
39
42
4?7

89 -
.70

10
16
28
130
43

.27

ig

. 19
i32
36

‘20

1)

8.1

T

™

W o1l




65 -

87
68
69

70 -
71
72
73
74
78
76
77
78
79
80
81
g2
83
g4
.88
g6
87
. 88
-89
90
91
C. 98
.93
'94
98
‘98
97
98
99
100
101
.2
103
104
108

218973
0183973
0189873
018873
238973
818373
218873

248868

028762
448762
e18762
118762
+18687

" 218687

¢18657
«184687
018687

418582
5348552

+18582

1184496
018344

1018341

148341

118335
418130

018973

-.948973

°18973
018973
18873

118868

+18687
213657

*18552
018582

©948341

. 913130
.- 948130
-518130

*18028

a7
4C
41
49
88
67

73

82 -

21
:84
" 36
§4 °

‘28
44
51

12

13

48

687

.7

63
17.

17

26
30
-31
34

16
33

f21

23 -

28
18

6LT

T

e




76 .

61

38

o e

"VARTANCE 2

s 00002
000002

GROUP -BECOND GROUP

NOo .
74

-
.66

“g -

‘26!
133

10
57

18

.28
1:1-]
B8
.68

106 018025
107 417919
108 217919
109 117919
110 017814 . .
111 ¢17603
112 *17603
113 017287
0
SELECTION AD: 42
VARIABLES USED IN FUNCTION
12
C INVERSE OF SUM OF PRODUCTS OF OEVe FROM MEANS
200164 :
O DISCRIMINANT FUNCTION COEFFICIENTS
100210
0 MAHALANOBLIS DSQUARE=® +29/86
0 FI 1,111)5 7441226 )
0 POFs NQo ‘BAMPLE SIZE MEAN 2
‘1 ) 76 429291
2 37 218922
0 FIRST QROUP .SECOND GROUP FIRST
RANK VALUES VALUES ITEM
1 s20282 e
: ¢20147
3 20147
4 180042°
%] , ©20042
€ +29938
7 039833
8 -449833
19 ¢19833 :
10 o 149833
i1 - 019833
12 019728
‘43 s 39728
44 . -ed89728
.48 . s29728
16 419728 .
17 - T Thut9728

ITEM NOo

21
‘24

8TDs DEVe 2
000495
100482

08T

™




219623
119623

:19518
019518
¢195818
2193518

019413

¢19413
+19413
919413

" 148308

019308
219308
119308
+19308
219308
19308
¢18308
019308
419308

249203

189203
119203

449203
"949203

+190398
019098
019098
29098
019098
+19088
+1S0S8

*15623

119518
$19518
149548

945308
119308

19308

213203
419203

59
60

18 .

:23

14
73
76

a0’

22
2s
34
&6
81
a2

54

11

68

21

‘27

- .32
138
. 42

53

25

11
13

14
37

18T




58 s19088

60 213038
61 019098
62
63
64 -
65 218993
66 © 7 218993
67 +18983
68 .

. 63
70
71
72 218888
73 +18888
74 . 018888
75 ¢18888
76 18888
77 18888
78
78
8c
81
a2
83 418783
g4 . +18783
8s 018783
a6 _

8?7
88 :

. 83 418678
.90 . 118678

.91 s

92

.93 418573
94 s18873
98 118573
96 018873
97 018873
88 . )

*13098
119098
*13098

918993

+48993
*18993
018993

418888
«18888
818888

-018834

115888

118783
*18783
118782

018678
118678,

18873
648573

70
72

16

80

64

12

40
48
48

78

3!
B3

&3

33

49

30

37

&8
67

17
23
30

19
27
23
a1

18
‘26
385

10

28
34

186
‘32

:20.

8T

T

s 0 T




‘00 O [+] ©

100 +18468

‘STDa QEVe 2
00836
+00807

24
101 018468 44
- 102 ) 118468 - 61
103 ) 218468 2
104 ' . *18B468 22
105 018364 18 :
106 ) 118255 71 .
107 . 214259 12
108 ’ . ¢18259 16.
109 018454 17
11¢- 018049 é
111 ST e17%44 36
112 : 017944 !
113 017944 8.
-SELECTION MQOe 13
VARIABLES USED IN FUNCTION
13
INVERSE OF -8Um OF PRODUCTS OF DEVe FROM MEANS
+ 00031 : .-
DESCRIMINANT FUNCTION COEFFICIENTS
+Q0150 :
MAWALANORIS DSQUAREG 081561
F( 1:412)8 : 200298646 ~ :
POPs NQe ‘SAMPLE SIZE MEAN Z VARIANCE Z
) 1 ) 76 140938 « 00007
-] -37 250204 L s 00007 .
: FIRST GROUVP SECOND GROUP FIRST GROUP -SEGOND T@ROUP
RANK VALUES VALUES ITER NOe ITEM NQs
1 042621 O 29
] 22471 66
i3 . °223%6 74
4 842172 8
-] . ¢52172 28
6 042097 18
7 e42022 .23
.8 v42022 60
19 041947 -68.
10 041872 -3
11

41 41722

€8T

T

J FT




ig
13
14
b 3]
16
17
18
19
.20

21

22
@3
24

-1

26
.87

-1

a9
a0
;31

;33
34
'38

‘36

37
138
39
40
41
52
43
b4
68
48
47
48
48

- 1

61

82

v41722
s81722
e41722
0841667

0446572

‘041572

041497
41497
041497
141497
041497
e 42497
041348
041348

-941348

0451348
041348
241348
¢41273

~e41273.

*61273
041273
241123
241123
+41123
41123

441048
041048
+41048
0421048

040373

+40898

+40823

41647

° 41572
-2 41872

041123
+41048
+41048

240898
s40898

22
86
63
62

14
33

34

g0
68

g3

28
27
33

62
&4
72
18

31
:32

75

20

47

-81

‘21

48

&t

13 .

24

36 -

78T

T




140823

040748
140748

1406723
40999
+40599

040824
1404489

140374
040374

40299
040298
040299
040299
240298
040288

. $402284
+40224

+40074

+40074

440074
40074

©39999

+39924

°40823

$40748
‘40748

040599 -

140449

+50449
140449

140374

+49299

040224
040149

‘40149

$40074
£40074
+40074
$40074

| +33999

.28

46

76

38
48
-1

67
g7

54
70

12
35

43
22

'Qé
&9

24

‘39
42 -

" 53
30

3z

13
-aa

31

10
21
30

a6

12
as

17

20

a4

S81




CX-X-

19

94 . 539849 ) .
95 - +398489 - -18
.96 +39849 ‘23
197 - . i +39849 . -35
98 ¢39775 T - 41 )
- 99 - *39775 T O
100 : 38775 - 16
101 139625 . . - 8
102 ' *39625 33
103 . - «39650 : 44
104 +39650 o 61
108: ' 039475 " 16 -
. 106 . ) 033475 . 28
107 . -+3932% o 71
108 © . £39250 36
109 : .. 39026 . - - 17 - .
110 R . +358014 ‘22
111 : 23872¢ 1
112 *38501 5
113 ~438276 6.
BELECTION NOs .14 )
VARIABLES USED IN FUNCTION - )
14 ) '
"INVERSE OFﬁig;:OF PRODUCTE OF DEVS FROM -MEANS -
+«001% : o ;
DISCRIMINANT -FUNCTLON COEFFICIENF§ ’
. 000342 T . '
MAKALANUBIB DSQUAREn +65237 .
Pt 1ri11re 7 16423427 N , . , .
‘POPs ‘NOe ~ SAMRLE .§IZE MEAN 2 VARIANCE Z - ~BTDes DEV 2
- . T T 230928 " 7200006 © T 00776
2 .- 137 +30337 +00004 - . . +#00608.
) 'FIRST GROUP SECOND GROUP FIRST -GROUP -SEGCOND @ROUP :
RANK', VALUES VALUES " ITEM NOe. ~ ITEM NQ¢
1. +32899 - . IR 63 i :
@ - - ¢82694 183 -
13- - +32353 g2 .
PR £32216 S | S
29

8 . - | e32216°

98T

T T

rl




+32114

¢31874
31874
«31772
#31772
31669
316689
+31669
¢348633
+34533
34533

¢31430
31430
+31430
v31430
«31328
¢31191
¢31191
+31191
€31191
34194
«34191
¢31%491
-031191

+31089
‘ ¥340883
¢34089
+34085
¢31088
¢31089
«31088
¢3038¢
+3098¢
230986
30886

«30849
“30848

032114

31533

+31291

530986

51

" 59

76

a1

34
64

48
60

16
80 -

-67
ra:]
38

12
16
3%

| 32

66
68

10
19
‘28
B3
88

61.

14
18

éas

-.20
28

19

:36

L8T

T




" 47
48
. 48
50
51
52

84
55
56
- 87
58
§9
60
61
62
63
64
65
66
67
68
69
?7'0
71
72
78
74
75

76 -

77
78
79
80
.81
g2
‘83
84
i1
88
87

¢30849
030849

. 030849

30849
030849
+30849
+30849
+30849

030644
430644
130644

+30508
«30508

«3040%5
430405
«30408
¢5040%5

30303

¢30303

430166

30166

$30849
230747
$30747
_+30747
030747

. 030747

930644
v3064H
130644

30508

+30508.
. 30508

+30408
30405
*30408

030303
$30303
"+30303

_$30166
430166

- 27
49
56

.68

69 .

71

74

24
:33
-37

26
43

13
.48
47
- B4

€2

70

R:1:]
87

18

‘18

26

C 30 -
uaé

i0

24
3a

‘3

11

20

:35— 

14

es

- .37

Lot

88T

L i )

FEaY




88 30064 é

89 630064 40
1] +30064 ) ) 41
91 $30064 12
92 ¢30064 - 33
93 429961 3C
94 '29961 . 21
T 9% «29825 1?7
o9& ¢29825 39
97 429825 . &4
‘98 ¢ 29825 56
99 8259825 -8
100 - s2u82s 17
101 29828 ' ‘23
102 29722 ; 1386 -
103 . -e29722 e R ié
104 129722 22
105 029620 o ‘29
10é s 29483 4 ’
107 c29483 B 8
108 v29483 ‘ 7?3
109 025483 |
1410 129483 ) 128
111 ©29278 : -1
112 29278 . ’ - 27
0 143 ¢29141 . 452

BEUECTION NO¢ 15
'VARIABLES USED IN FUNCTION

8 . .
0 INVERSE OF .SUM OF PRODUCTS OF DEV¢ FROM MEANS

S0 000149 ’ .
0 DIECRIMINANT FUNCTION COEFFICIENTS

.7+ 2 00226
C MAHALANOBIS DSQUARE= *47870

F{ 1,111)s T 11086277 o
0 ‘ROPs NODeo SAMPLE -SIZE MEAN .2 ‘VARLANCE 2
I | B 1 ‘ 2204589 - +00004

‘2 37 «20030 +00004

¢} FIRST GROUP

:GECOND .GROUP FIRST -GROUP :SEGOND

s8TDe DEVe 2

iGROUP

+ 00822
+00613

68T

pr——T

T

bl 1 D




VALUES

s21882
21728
2121657
e 21434
021431
121364
221364
121208
«2420¢
+21138
121048
021048
«21048

-981048
--023048

020980
220880
«20280

220912
20912
s 20912
«20822
U?OB?E
oé0754
e207%4

- 220784

0207594
s 20754
1207§4

220687

- 220597

120597
«20597

YALUES

20980

120912

s20822

(080764
¢20734

°20687

©20597

ITEM NOQs

T 66
48
22
L]
15
55
74
14
&2
46
13
20
BT
60
28
18
28

- 68

133
.38
63

‘26
68

9
10
11
‘80
89
64

31
47

70
,7_2 .

ITEM NQo

EEEY

24

14

12

85 -
2

32

06T

T

TT

1 D)




41 4205283 : - 1

52 220529 . 3
43 e20529 23

- 44 020525 : 29
&5 - s20529 30 X
56 420529 3z
47 120461 58
48 920461 8
49 020481 10
50 20451 36
854 2203714 4
52 020371 . 21
53 20371 35
54 ¢20371 -39
55 20371 . ' 53
- 56 420371 - 54
57 020371 . - 73
58 °20371 . 7
59 020371 : 13
&0 +20303 ' 16
61 20303 27
&2 +20303 : 41 )
.63 620303 27
&4 220303 3
'Y 020236 : .49
66 20236 .32
&7 «20236 o ' 1
68 ) 020236 ‘ 19
69 °8023¢ 21
70 L e2u236 130
71 - ¢20145 52
22 1201485 @
?3 120148 8
74 €20145 Bck]
75 +20078 : 40
76" 020078 43
77 . 120078 17
28 20010 . 34
78 -d20030 . ‘ 37
:80 220010 . L 44

81 " +20010 71

16T

L |

P




8z :
83 116920
84 119920
88 449920
g6 -
87 219784
g8 015784
89
9C
184 119694
52 © 519694
23 119694
g4 019627
28"
-96 :49559
“g7 - .- -4%9859
‘98
99 19469
100
101
108 oﬁﬁ?ﬂi
103 + 49401
- 404 849404
.108 019333
106 :
107
- 408
108
1410 18108
111
112
113

SELECTION NOs .16 °

‘VARIABLES USED IN FUNCTION )
16 » o
0 INVERSE OF :8UM OF PRODUCTS :OF DEV® PROM MEANS

+ 00243

+ 00311

+20010

119852
619784
115784
019427
019559

819469
019469

3&9533
249847

1849243

149175

819108

013017
418431

.- 0 'DFECRIMINANT FUNCTION .COEFFICIENTS

29

67 |

12

T 89

17
.36

}45

‘24
81
-§7
76

61

26

16
20

28

29

a3
.35

18
15

11
22

61

T

Py

I S il i

1




0- FAKALANOBIS DSQUARE® s24295

0 Fl 1:111)8 11002278
0 POPs KOs . -BAMPLE SIZE MEAN 2 VARIANCE 2 STDe DEVe 2
4 76 128318 00004 10064/
2 37 ’ « 27919 400002 + 00437
] FIRST GROUP SECOND GROUP FIRST GROUP SEGOND GROUP
RANK VALUES VALVES ITEM NOo ITEM NQ+
1 : 229670 26
. s29484 29
3 429484 58
4 229359 66
5 129266 ) as
6 029266 .63
? «29172 62
.8 £29048 S
9 29048 : -7
10 s29048 10
11 222048 11 .
12 229048 ‘24
13 120954 ‘a2
14 «2895% . 133
48 028954 ’ 47
18 28964 " 50
17 28954 ‘ 81
48 +289%4% - . --Be
19 28954 ) -89
-1 28861 . 9
21 028861 : az
22 +28861 68
.23 T +28861 : 74
24 +28861 : -7
25 228736 . -2%
26 . ) 628734 ‘9
27 o ; *28736 ‘28
28 s28643 3
28 228643 : 18
.30 028643 35 .
31 : .028580 ‘ .o-a
.92 «88550 . &
133 «28550 : . . 83

34 . v285%0 . 88

€6T

-7

T =TT




35
3§
3’
38
.39
40
41
42
43
4%
45
46
§7
48
-43
50
81
52
53
.64
.55
56
87
- .58
59

o6l
62
63
64
68

66

67
68
-63
70

22
73
74
2?5

128425
128425
2284258
128425

128332
228332
¢28332
128332
:28332
028332

«28238
£28238
128238
+ 88238

- +28238

688114
£283114
1?8114

«28020
v28020
228020
+28020

v27927
v27927 -
27927
¥27927

v27802

228425
+28428

¥28332

"e28332
028332

*28238

228114

28114

. %8020 .

¥28020

~¢28020

2238020
©28020

27927

14
28
87

20
41

45
67

32

37
54
.60

70

42
72
‘76

13

16

‘34

46

'211
@1

71

‘17

24
36

29

a3

17.

18
39
37

22

76T

T 171




';*91

76
77
78
79
80
81
ga
83 '
84
as
86
87
88
89
90

92
93
-S4
‘9%
96
Q7

- 98

‘99
100
101
102
103

404
108

106
107
108
109 .
110
111
112 -

143

¢ 27802
¢27802

027802

s27802
«27802

827709
a?7709

027616
027616
027616
227491

©272398
+82398

«22398

¢22304
«272304

27180

026993
886778

" JBELECTION NOv 47

27802

227802
*27802

027709
©27709
027709

.¥27709

27708

S e27709

° 27708

827491

. 827491
27494

27398

s22398
227398

e27180
427086

26993

‘19

48
69
73
75

12
24

‘36
44
534

64,

40

49
61

16

1338

30
43

14
30
3

.10

ta

15.
34

18
26
a7

16
20
82

13y

28

G6T

oLt




VARIABLES USED IN FUNCTION -

- 28 . +50355°

FIRST
ITEM

VARIANCE 2 STDe DEVe .2

¢000Q2
«00QQ7

GROUP SECOND @GROUP

NQs
63
66

-

.60

as
11
a2
8
69
74
3
eé

g2
10
18
48

.68

60

62

14

'9

18
as

‘33
- .38 .
. 66
69
.68

17 C
0 INVERSE OF :SUM OF PRODUCTS OF DEVe FROM MEANS
100037 . ’ '
O DISCRIMINANT FUNCTION COEFFICIENTS
«00183
- 0 MARALANURIS DSQUARES : +99714
0.Fl 1s111)e 24481294
0 POFs NQo SAMPLE SIZE MEAN Z
1 76 ) 289784
2 37 . o4%8886
-Q : FIRST GROUP . SECOND GrROUP
RANK VALUES © VALUES
1 " 0851764 .
2 051703
3 e61343
& . 051215
5 251160
6 051160
7 251087
8 - 450849
] +50794
10 250666
11 ¢50666
12 . +80666"
13 © 250666
14 +50598
18 : 250538
16 +50538
17 . 50538
18. +60538
- 48 «50838
:20 +80482
.2l . -+50483
22 250428
as 250355
24 . 80358
28 . +50365
26 . +50385
2?7 +50355

s 0093
+ Q0826

ITEM NOQ

96T

T

i




e50245
150245

150062

049989

149934
049934
049934
049934
049334

¢ 49880
o 49880
049806
s49806

049751
e 43657
49697
+§9623

- 059623
249683

59669
1496568

1459514

048386

-¢43386

148324

149203

- v52203

*50117

050062
'50062

043989

<4994

. 949934,

42808

LTS

 e43B14

$ 49614

9439331
. *43331.

045268
149268

20
7%

47

. a7

35
83

&4

‘21

31
13

81

72

3z

€5

34
67
25

46
70
19

§4
16

© 37

&1

24

-36

134

- 14
.21

37
10 -
e

L6T




70
71
72
73

74 .

7?8
77

78

79
.80

81.

a2

.84

-88
86
87
88
89

[1-14]

94

g8 .
93
-84

lgs

96,

97

98

99
100
101
102
103
104
105
106
107
108

. "108
.110

¢43203

448148

048075

0148020

043020

248892

148684
148598
048599
048828

-948526

148526
058474
1484168
048416

048343

948288
+48288

048233
¢ 48050
058050

" e49203
045203

253203

142075
049078

148565

¢48837

048709

*4882¢
48471 .

48416

V48416

esu343 -

148343
$48343
¢48343

+48288

1048080

47739

047611

.76

71
48

T 12

6s

23

49
57 .

130
39
42

40

24
b4

43

17

61

38

13

26
17

35
11
20
:33

15
18

23
.29

‘27

16.
;22

‘28

86T




141 V47557 5
112 ' 47191 1
113 047191 "6
0 .
SELECTION NOs 1B
VARIABLES USED IN FUNCTION -
18 .
0 INVERSE OF SUM OF PRODUCTS OF DEVe FROM MEANS
00001 .
0 -DISCRIMINANT FUNCTLON COEFFICIENTS
100002 )
B 0 MAMALANOBIS DSQUARE= . 100385
- & FL 15111 )8 «09579 o
.0 POPs NOo SAMPLE SIZE MEAN "2 VARIANCE 2 STDs DEVe 'Z
. 1 - 76 ' - ¢00124 - -600000-  -: " +00058
2 37 400221 +00000 + 00056
0 FIRST .GROUF - :GECOND -BROUP FIRST GROUP SECOND . GROUP
RANK VALUES. VALUES | ITEM NOS ITEM NOs
1 6002381 ’ ‘ 6
2 «00272 76
i3 . 0002714 63
-4 0002814 45
8 000243 8:1:] -
& , 000230 - 21
7 00223 < . Bl . L
8 g : ‘s00223 C 11
‘9 © 200223 L 2 )
10 - +00219 ©R7
11 #00218 ’ 46
12 +00210 87 -
15 - 200201 - 16
14 0001383 : : 39
.48 000187 &1
16- +00186 36
17 +00186 28
18 ) 1001885 ‘? . :
1% . .. o oo 000181 ) 36
, 20 - s00179 132, A
: :21 001725 4

22 #00170

66T

Sy 003y

1




a3
24
28
2é
-4
28
238
"30

32

33
34
'35

136,

137
'+38
39
40
41
42
43
bl
- 485
46
47
48
49
.80
81
52
--53
B4
58
58
87
88
59
.60
64
62
&3

s0C170
400159
1001588
200158
¢ 0G182
s0C152
000150

2100448

400140
600139
+0013¢
+00136
400136
¢00134

00131

100125

200122
200122

+00117
000114

¢00114-

000113

-+00110

" 400108

$00150

200450

100144

100142

2 QU133
*QUL32
00131

00129,

+00123
¢00127

‘00128

+00121

+00140
+00408
*00107
400207

400109y

22
24
a7
58

74

29

.47

15

- &3

66

50
42

86

13

31

41
i

i6

33

17

30

12
18

23
29
.28

17

.'?a

35

19

14

"
- 13!

137
J38

00¢

-

47 LIl




000101
100100
400100

. #00100

100094

-¢00094
000023

00091

+00091
«00090
+ 00088

s60088

100088
+ 00087

s 00085
+00085

00084

+ 00082
+s00081
+00081
+ 00081
200080
200080
¢ 00074

+00067
500066
200066
+ 00066
+00065

800060
+Q0099

¢ 00089,

200103

400098

s00081

sQU087

QU085

s00083

00073

100063
+00062

- 38
&0 -

73 -

‘B9

71

78
64
68

a4 -
19 -

68

&9

49

11

:20

)
27
i9

. 8§~
.21

40 -

67

12

»38
-84

72 .

‘18

70

is

‘2%

2k

30

i34

T0¢

T

T

n




00

108

- 106

107
108
108
11¢C
111
112
113

SELECTION
VARIABLES USED IN FUNCTION

19

s 000852
+ 00081

600049

»00042

18

+0QU0S3

200048
s00047
8000485

°00039

INVERSE OF suk OF FRODUCTS OF DEV' FROM MEANS

00008

DISCRIHINAhT FUNCTION CUEFFICIENTS

=+00012

MAMALANCBIS DSQUFRE?

Ft 1,121)a
POPe NOe

SAMPLE :SIZE

76
37

FIRST GROUP
VALUES ~
" ©,00842

2200537

©¢00997

S001044
®601044

=s01068

=501068 -

=,04068
@401080

=+014080

2301103

50011185

+01853

MEAN .2
0eG1217
-weQ04234
SECOND -arROUP
VALUES

ae(00961

=001044

2801088

2201080

33

-3
14
‘9
© 7
i0
2e
44 .
' 1
VARIANCE 2 STDe DEVs 2
200000 . +00%29
«00000C e 200147
.FIRST .GROUP SECOND @gROUP
ITEM NQs "ITEM NQe
-1
48 - : .
12
a2
31
46
134
.28 .
68
78
a7 .
3¢
- 43 .
. 14
48
g

¢0¢

Il i )




=,01115
5401115
5,01115

2401127 .

@s01127
2s01127
=2s01127
©001127

201127

24011239
2+01139

_ =+01151

‘=901163
v01163

=901175

=s101175
2501175

‘@401175

‘201186

5,01186

2801186
©:01186

=:01298
“+01198

6.01138_

301220
" 2101210
-8s0%210

2002116

'=€01139
2901139

-8 003454

2601151

=401163

«=101163

2001163

002178

@101186

=001198

- =e011398

2003210

L i1

62

14
41
44
49
80
71
42
70

47

18
66

19

20
63

64

-39

37

40

-67

-72

Y- N
288
73

13

- .85

i3

‘26

20
132

10
17

33

€0¢

Yy 7017




58
58

.. 60
61

2
63
64
65
66
67
68
&8
70
71

72

73
74
78
76
77
78
7?8

. 80

.82
‘83
84
85

" 86

87
88
89
90
‘91
g2
93

.94

:98
186

§7

98

=2s01222
zeQi222
2401222
=y03222
ws0i222

5;04234
001234
2401246
2401246

=,01258
2401258

'©301288

=s01270

=401281

©s01281.

©,01293

'®301305

2401317
=401329
=301329
2401329
=40%329
2604329

‘2004341
=904353

@,04363
=s013853

=601210

=2601222"

=s01222

5001246

=001258
401270

T=s01270

=e01281

2:01281 °

101293 -

2201308

24013283
as 01329
2601329

17
‘33

56
74
26

68
34

54

12

.39,

ieé

25
89

' iae
10

53

27

61

121 -
-1}
&9

24

30
27

31

29

.36

19
22

18

18

124
.28

¥0¢

L. S N i | i A3




. 000 ©

95 =401353 3

100 - 5001353 ) 16
101 ©5,01376 29

102 5501376 az

103 204376 48

104 =01388 ‘38
105 ‘5303400 - g2
<108 ©2,01436 -1

107 2,04436 . 58

108 201448 - o 51 )
109 ) 2801448 a3’
140 2001471 11
111 . =001483 . 6
112 2,01435 ‘7 .

T143 2501531 76

-SELECTION NOe¢ 20
VARIABLES USED IN FUNCTION

ac
INVERSE 'OF SUM OF PRODUCTS OF DEVe FROM MEANS
' 100027 - . .
. DISCRIMINANT FUNCTION COEFFICIENTS
o a,400005 .
MAHALANOB1S DSQUARE=’ +00127 _
Fl 1511100 203148 - "~ o
“POP® NQe¢. -~ SAMPLE SIZE" MEAN 2 VARIANCE 2 STDe DEVe .2
1 ‘76 .. .2e00116 - . +00000 + 00031
2 a7 0s00218 | “400000 +00034
FIRST GROUP SECOND GROUP FIRST GROUP 'SECOND GROUP
RANK ‘'VALUES ‘VALUES . ITEM NOo . ITEM NOQ»
| 300038 ) 48
2 =eQU033 . 12
13 ®:00045 , - . 88
4 . . 000049 34
g 2400056 i 138 ’
-6 ©400085 ) : 41
7 ®s00058 ] . -1
8. 0300066 . 2e
:9 ©¢00066 - 3%
40

@y 00071 o 63

50¢

T

ml

L S Ll




11
1@
13
14
18
16
17
i8
19
.ao
21
22
23
24

-1
a7
28
29
3c
31
32
33
‘34§

35.

.37
38
39
40
41

452

43
44
45

46

47
58
49
50
51

"@2Q0077

200077

=2,00082

‘=,00082

5200082
2000082

2400093
©s000233

= 00059
=2:00099
e400059

2400404
2300404

2:00104 .

2200104
=:0010%
©3:00104
=s001C4

200110
®:00110
@:00110
=:00110
©:00110
=2:00110
=100110

2100071

=400077
©s00077

0100088

2000093

0000093

@sQ0093

«8QU0S9
a000099

" =200099

=600104

=¢00110.
@8Q0110

=400110

100110

=0Q0110

88

a7
43

36

80.

59
71

14
by

. ‘5

11

‘20

31

132

Bl

19
50
46

-67
72

136

a7.

30

14

1¢
120
:37.

13
33

26
1
-3z

90¢




g2
53
54
85
5¢&
g7
S8
59
60
61
62

64
1
66
67
&8
69
70
71

72

?3
74
75
76

728

7.

.81
.82
83
‘84
ag
a6
87
:§:]
838
80

‘92

2400115
0400115
2000115
=2400115
2400115
=2,001185

2400121
;00121
aq.00121

‘=.00421
©¢00121

©:00126
=,00126
©,00126

2400132

2,00132
2:00%32
®.,00132
2400132
=¢00132
8400132

©300137

29001387

«:00137
2500437

0400137

2300143
2600143
8,004143

0500143
0300148
24004148

=3Q0146
a1Q011§
2800115

2400115

-a800%21

‘000132

2100332

@e00237
=e00137

29
42
49
&4
66

iz
17
18

- 83
- 307

26 -

83
-68
21
-1]
$1
ga
&0
73
74

1]

17

toc

N NI




QO o o O

S3 =,00148 ' 27

94 ©400148 o - 33
g5 2600148 47
96 5000148 .61
97 . =000148 : 5
98 . =s00%48 22
93 @s00448 . . 35
100 . =100154 s 4 :
101 : ©+0015% 8.
102 2200454 10
163 2600554 ‘ To18
104 =:00184 - 18
105 . , 2400154 , 19
106 . . ©3:001693 . .48
107 ' ' ©e0U1E9 : ; 23
108 0000459 L . 28
109- ©+00470 -1
110 =+00181 87
111 ©900184, 11
132 2000187 ' 21
113 000498 : 26

SELECTION NOo 2%
VARIABLES ‘USED IN FUNCTION
21 o

INVERSE OF SUM OF FRODUCTS OF DEVe FROM MEANS

+ 00001
DISCRIMINANT FUNCTION CUEFFICIENTE
00000
MAMALANOBIS DSQUARE® . +00006 .
Fl 12111} ' "aQ0154 : _ oo :
‘POPe KQo " iBAMRLE .STIZE" MEAN 2 VARIANCE 2 ‘8TDe DEVo 'Z
1 . ' 76 s00037 . + 00000 : 00007
2 37 +00037 ' 200000 " «00004
o FIRST GROUF SECOND GROUP FIRST :GRCUP SEGOND QROUP
RAMNK VALUES _ VALUES ITEM NG ITEM NBo
i - 500060 o 76 .' .
2 ' 00008 : N
13 e 00054 . T 11

4 _ sovog2 - _ 21

80¢

™TT

L A | L |




(LY~ ]

icC

12
13
14

17
i8
418
N-1)
21
22
23

a8
-1
.87
28
‘29
- ;30
. 231
.32
33
34
38
<l-N
.3?
138
‘38

41
42
43
44

Y-

s 000862
+ 00052
s Q0050
¢ 00030
000049

s 00046
¢ 00048
¢0004%
000044
200044
000044
000044
000043
100043
-~—-500043

100043
000043

+00043

400042

00041
_ ¢00041

400041

200040

+00039

000038
«00038
200037
+00037

000048

00043

000043

100043

+00042

00041
100041

*00039
00039
QU039

QU033
400038
¢0U038

.62

74

RCY

.83
16

13
-66

1é

27

23
18

26

136

19
139

60¢




46
47
48
49
5C
51
-52
53
54
38
56
57
58
52
40
<81
62
-63

65

66
&7
68
§9

~ 70
71
.72
28
‘74
7?8
76
7?7
'78
79
80
81
.82
83
84

86

000037
200037
2000037

200036
¢00036
¢ 00036
+00038

400036
400036
2000035
000038
000035

00035

- ¢00038
00034
600034
s00034
400034
+00034

+00033
000033

100033

200032
100033
s 00032
00032

" 100032

000032

°Q0037

tQUO36

200034

100034
$0V034
00033
+00033
400033

*00033
100033

. 100033

00032

1400032

33
18
56

42

€3
10
17
50
.22
34
723
53
‘21
59
68
2

&0

64

130

41
23

71

12

17

15

87

;32

=
28

9

.13

‘31

12

14

:ag. .

0T?C

L




@

o000 O

87
88
as
90
91
92
193
194
98
2é
‘97

‘9B’

99
10C
101
102
103
104

108

108
107
108
109
11¢
111
112

1123

100032

200031
000031
s00031
¢00031

+00031
+00031
+00030
200030
+ 00030
+ 00030
00030
+00029

¢00028

+ 00028
200028

¢00027

100027

000026 

'GELECTION NOs 22

VARIABLES USED IN FUNCTION

.22

INVERBE OF §

400008

000021

100031

*00029
000028
000028

10002s
*0o02?

sguozy

UM OF ‘PRODUCTS OF ‘DEV® FROM MEANS

DISCRIMINANT FUNCTION COEFFICIENTS

2400025

MAMALANOBIS DSQUARE®

Fl 1,111 )a

POPFs NQ° -SAMPLE :S12E

1 76

‘2 . - ¥

3046826

13937

MEAN .2
2603098
oo 03REY

14
&4

VARIANCE 2

200001
+00001

10

30

:20

133

26

8TDe

DEVs 2
:00336
00337

TT¢C

1

ANy A I i |




RANK

WEHND O SN

icC

7
o 3]
14 .
18
16
17
18
.48
1A
Y3
g2
23
.al#
~28

. 28
< 37
.28 -
29

131
132
133

134 -

48

137
;38
;39

FIRST GROUP
VALUES
a502407
202481
8,02484
=402508
2,02505
0,085%5
=¢02579
2002628
©,02628

e,02727
2602754
8,;02751

2,02776
=4Q2776
2,02776
2402776
@,02800
a,02825
©202825
T ©,02835

202849
©,02849
“.G2848
©,02874
a,Q08898

as,02972
0,02972
0,02272

©402997

SECOND GROUP
VALUES

5002677

cme02702

2402702

002751

" esQ2828

2002898
2002898
~@902898

'0s02972
2002972

FIRST GROUP
ITEM NOs
66
58
74
5
46
45
22
18
62

:33
a8
56
i4
18
26
68
47

‘20
73

13
31
-1
42
(323

30
70°
7?5

SECOND GROUP
ITEM NO»

24
-14
‘28

a7

13

.11
21

¢ic

TTT

|t




40
51 .
42
43
'L
45
46
§7
48
49
50
81
52
g3
54-
.-g8
B-1-
87
58
58
. 60
61 .
62
63
64
68
66

68
. &9
70
7
78
23
74
78
76
77
‘78
78
.80

5092997

24030485
=3403070

T 2,03070

2403070

©403095

5403098

2505095

©e03220

0503120

5e03144
as03144
a303144

n-qaiés'

‘©s03153

203218

2403218

=,03218

'=e03218

203242

'®@903242

‘2¢03267

=e03267
8:03267
©403267

0403267
'e¢03292

2602997
ao03031

@s03070

2004095

2303120

ae(Q3120

2003120

=Od§1“#

©303169

03169

oe03242

©¢03292
avQIZS2

608292

i0

72

40
B4

‘38
41
64

43
-80

‘29
38
-89

o

139
i3
16
a3
-87
28

.34

‘a7

4y

49
38
83

a7
i2

az

';0
26
‘36

33

a0

31

- 20
28
as

£TC

™T

L




ai .

.82
83
B4
85
‘86

- 87
88

© 8%
- .90
91
92
93

- 2%

186 .

97
98
99
100
101
102

103

" 104
108
106
107
108
108

T.. 110

1114
142

ckl

O INVERSE OF SUH OF PRODUCTS OF- DEV' FROM HEANS'
200011 .

143,

"+ GELECTION NOo
VARIABLES USED IN FUNCTION .

©,03326
©,03365
=,03385
©,033865
©:03414
2503414

2403463

303463

=903488

=2,03488
=p034388

" ©,03537
2403862

0403611
2:03611%

2403635
5403635

8003660°

2203709

°l°§7°9

23

0003439

=¢05435
‘@s05463
/403513

2003562

2003886

T =e03641

o0 03611

2008611
=003644.

=303635
2308635

@e02127

"0 DISCRIMINANT FUNCTION CUEFFICIENTS

3z

21
az

63
69

12.

71

19 .
67

82

48

a7

76

© .38
61

11
18

15

16 -
38

8

a2

%1¢

ISR N




=400042
0 FAMALANUBIS DSQUARES
0 Fl 14111)0 4025517
"0 PGP'iNOO JSAMPLgéSIZE

2 37
c . FIRST .GRDUP
RANK ’ VALUES

1 ‘@908582

2
3 esQ8792
4 2,08835
8 . 2e08959
6 ©008999
7 " 2208959
8 2508043

9
10 =e09127
11 2409169
12 2¢08220
13 . ®=.09282
14 ee¢Q09254
18- = y03294
i6 . 0409294

17 2408294
18 Ce508294
%9 A
20 ‘6509336
21 0508338
‘a2 ©,08336
23 ©009378
24 0508378
‘a8 . ©509378
26 .

87 209420
28 2409420
2% ©409480
30 0509420
31 . os09420
138 . .

33 . 2,09462

017098

MEAN Z
a:09372

=:09726

SECOND GROUP

VALVES

=¢Q8750

2403043

‘=s09294

.£a0537l

. as03sR0 | -

VARIANCE 2 - STDe DEVe 2

+Q0002 +003382
100001 +00331

FIRST .GROUP SEGOND GROUP
ITENM NGQs - ITEM NQO»

&3

23
11
19
| a9
82

“59 -

=10
[
51
26
3
‘9
68
&7
71

il
88
66
10
i38
-48

?

22
34

.47

éz

‘18

37

21

36

1)

SIC

kT




"o2009462
=.09462

2408504
2409504

2409545
5309545
2409545
2309545
2409545
2509545
24095495

=,409587
=905587
2409587
‘a4 09587
©+09587

=069629

2409629

‘=09629

ee 05529

5409629

- @409671
" a4Q9571
T.2,409671

=s09671%

©409713
2+09713
609713

as 08462

| @e0¥504

as0I504

" @e0YB45
‘=¢0I548

" =e09587
‘5403887

oe09625

. osDR&29

os09629

=309671

.ae09674
2003671

31
33

14

21
27

68

20
41
245
- 86

87

61
72
74

28 - -
.. 84,
.70

29

‘30

11

3.
26

91T

L




=

76
77
78
78
8C
81
82
83
a4
8%
8€
a7

‘89
80
91
92
93
94
96
96
97
g8
98
100
101
102
103
104
108
106
107

-108

108
110
111
112
143

a3 087395
2309755

5309797

'=sQ8797

=909797

5209838

5409838

50099?2

209964
2:08964

2410006

2310048 -

=¢40048

- 2410080

2420132
2,10%32
2310332
©,40132

2510428

-Q¢11?20

s Q¥713
aeQ¥713
as0¥713

cs0¥755

=:0¥797

2009838

‘T =2Q9880

-0 Q¥922

209922

0009364

214100084

2010008

us10006

2640006

' @010048

=410132
2410299
2040299
=010341

43

&3

16

32

15
24

85

13
&4

.38

&

73

‘36

4G

42

17
24
'35

10

20

1a
22

12

og
LTT

31
32
133

27

23

28
16 °

T

Faon It




co0oo

SELECTION NOo 24
VARIABLES USED IN FUNCTION

24
INVERSE QF SUM OF PRODUCTS OF DRV¢ FROM MEANS
200000 .
DISCRIMINANT FUNCTION COEFFICIENTS
aC0001 -
MAEALANUB1S DSQUARES - Te13122
F{ 1s441)2 "8026537 ' o :
POPs NO°  SAMPLE .SIZE MEAN Z ' . VARIANCE 2 - -STDo DEVs 2
1 ‘76 +00318 ) " 400001 . +00364
2 a7 «00200 . «00001 : 100230
_FIRST GROUP SECOND GRQOUP FIRST GROUP .SECOND .GROUP
RANK VALUES " " VALUES ITENM 'NOse “ITEM NG
1. 004536 . 46 X
‘2 s03379 : ) 55
3 .s02230 4
4 003230 : - &3
5 201022 81
6 400357 : 52
7 - 000957 74
] e . -eQU9BY ) i . 6
9 . «0083% : 18 R
10 000834 . 19
11 . *0083s . . : 27
12 ¢00718 - ' - .
13 : s 00719 Y-
T 14 200719 i 73
15 00648 ’ ' 52
16 " 400665 66 .
17 - 000668 ’ 14
18 - 100563 - " Y- o
19 . ¢00552 e -1
‘20 000518 : ) 7 . ’
21 ’ 200518 ’ 13
22 000469 . 23
23 +00469 ’ . - . -30
-1 000469 - . 58
.88 . «0042¢8 ) : 22
‘26 . 800426 S e .28 -’

.27 1000426 ' - 1

91z

T




28

- -30
31
32
33
34
as
:aé
:37
38
as
50
41
‘42
53
44
45
46
47 .
48-
49
50

. 81
.82
53
54
55
56 .
57
58
B3}
60
61
-&2
63
64
65
-66
67
68

+ 00426
00426

20038

+ 00345
+100345

+00345
+ Q0307

100272
+00272

«002a39
oOQE?S

200208
200209

200180
400180

00048623
00453
. cQOiBQ

0003129
s 00429

+Q0106
200106
090196

+0043¢"

e 00384

$00345

s0u272

500239

800239

800209
400209

00209

«00180
000180

200153
0001862

000183

000125

00129

000129

i 200104 -

67
76

71

11
56

62
50

14
68

‘20
33

T
29

12
18

ELe
89
e

57’

‘70

31
g8
78"

15

25 .

i

13

‘18

38

12

32

37

28,
‘28
34

1?

.33

6TC




63
70
71 . +00088
‘72 200086
73 000086
74 +00086
75 ’ .
76 . 400068 -
‘727 + 00068
-78 .
79 200022
80 900052
81 + 00052
82 +00052
83
84 ’ ¢ 00038
8% 400038
86
87 200027
.88 + 00027
.89 . 000027
90 200027
- 191 ) 000027
g2 . +Q0027
‘93
94 .
96 400017
986 +00017
97 : +00017
.98
99 ¢ 00010
$00 + 00010
101 00004
102 ’ + 00004
103 -+00004
104 100004
106. . 200004
106 s00001
-407
108

2001068
800106

400086

00068

200052

000038

s00027

. 009027 )

s00017

$00004

. *00004
- 000001

37
33
50

.24
.26

34

36

84

. 72

- 53

&9

‘2%
:38

a4

49 -
63

g7
41

16

10

‘38

64&
32

- 87

as

10

- 21
'8¢

‘26

0zte

T TT




110 _ , +00001 30
111 100000 9 _
112 - ' 100000 16
113 . s 00000 20
"SELECTION N0 25
VARIABLES USEQ IN FUNCTION
1 2
INVERSE OF SUM OF PRODUCTS OF Dtve FROM MEANS
249803 . 1493901
0455901 + 49903
DISCRIMINANT FUNCTION COEFFICIENT§
‘4400002 100002
MAHALANOBIS DSQUARES . s00762
Fl 241410)e . “409398 S - . . .
POPe NO» SAMPLE SIZE MEAN 'Z VARIANCE 2 * STDs DEVes 2
1 . ‘78 200012 100000 + 00082
2 a7 ) +00008 s 00000 200088
FIRST GROUP SECOND GROUP FIRST .GROUP .SEGOND @ROULP
‘RANK VALUES ‘VALUES ITEM KOo ITEM NQ©¢
B SR ' 00188 . 46
2 100176 1]
3 100167 8
-4 000147 T4
g . " ¢00%37 . 18
6 - $00137 ' 27 -
7 + 00127 5
-8 200127 49
'9 o 000127 73
10 ~s00%22 42
11 . ¢00122 . (Y3
42 ' : +00122 B 14
i3 800113 - 2y
14 . 000408 13
18 +00103 ;30
16 + 00088 22
17 . 400098 28
18 " . «00098 : .76
19 : $00093. a8
20 - +00088 R-11

A4

T 117

IR




TS

. B

21
22
23
24
28
-aé
28
2s

+30.

az
133

134

35
136
:37
-38
39
40
41

42

43
44
48

47
48
49

- .50

51
g2

1-1:]
‘56
87

.-58

68
60
61

«00088

+00083
s 00078

. 600078

s00073
s 00073

+C0064
000059

300054

100054

00043
000049

400044

+0003%
+00034
+ 000234

e 00029

« 00024
200020
200020

+ 00018
+ 00015
200010
s 00010
+00010

000000

100078

$00069
060064

+000589
400083

- +06054
+00084

$00049
100049

'000G4

100034

+00023

100020

00008
100005

g2
&0
14

68

20 -

33
18
60

47

70. -

31
758

a9

84

2

43

44
41 -

63

16

10

64

13

12
:32

a8
34

-7

33

T
31

10.

:2§

23.

30

A

J 0T




62

63

64 i =,00008
68 . 2400005
66

67

68, =400010
69 . ©,00Q20
7¢C T ©2300024
71 200024
72 8000024
73 a500024
74 =500024
75

76 ) C o

7?7 . 200029
78 ©300034
72 0400034
8C 8:,00038
81

82 8:0004%
83 2:00044
84 ©e00044
85 ©s00049
86 '

87

88 400099
89 8000059
90
- 91 28400064
92

‘93 ©:00069
‘94 2500069
98

96

97

98 .

83 200088
100 . '
101 -=000093

. 102 - ®000098

10000
+0U000

2400005
v sQUOOS

- aeQuo2y

0100024

©000039

=00U048
© 800054
ae¢Q0059
ne00064
- =0Q0069
2200069
12100073
=21000723

=s00088

32

57

38

27

2s
385
49

.83

€3
‘34
‘36

21

37

50
58 .

‘24

g9
e
1?7

as

a1

71
61

16
20

ey

36

29

22
a7

11
19

38

18

A

T




67

103 - 04000598 .
104 oeQU0S8 15
-108 " ©,4:00103 23 ’
106 2500403 48 -
107 =,00408 7
108 2300113 ‘2
108 2400137 19
110 2400147 52
144 . 2300147 6
112 2400182 : 51
. 143 8,400167 €3
0
BELECTION NOe .26
VARIABLES USED IN FUNCTION-
. 1 2 -4 s '
0 INVERSE OF SuM OF PRODUCTS 'OF DEVs FROM MEANS
+ 59902 049901 s00000
049901 ¢493203 a4300000
:00000 2300000 #00000
O DISCRIMINANT FUNCTION COEFFICIENTS
- 5400002 ‘500001 00001
0 MARALANUBIS DSQUAREs 013168
0 Fl 351092 1.07262 ’ i
.0 POPs NO» SAMRLE .SI2E MEAN. .2- VARIANCE 2Z- ~ i8TDs
T 1 ‘76 . ¢00107 +«00001 o
- .37 T =0 00012 : 400001
(4] FIRST QROUP .BECOND .GROUP FIRST GROUP .'SEGUND .GgROUP
JRANK VALUES VALUES ITEM NOo -ITEM NOs
g v01350 46.
2 +01192 -89
13 ’ «01043 4
4 «00870 63
5 #00769 74
8 100768 133
? +00708 : ' ga
8 . - s0U0705 6
- s 00644 : 18
10 . 5QU64Y . - 27
i1 200885 - 13
12 ~ +00%28

DEVs 2
000369
+ 00229

A

T.hT

171

lim




i3~

14
15
16
17
18
19
.20
21
22
23
24
28
26
27

28
30
21
:32
33
134
.38
36
37
38
39
40
41
42
43
44
. 4B
T46
47
48
49
50
81
- g2
53

0005283
200529
000474
000474

s 00322
¢ 00322
:00276
000278
100232
000232
¢Q0232
+00221
+ 00231

100189
+00189

000149
800149
200449
000112
+00111

2000076
600076

200042
800042

2500019

2000013
2000019

=000046

200474
100371

200290

100189

0001414
100078

° 00010
QU010
'*0U010

0500049

-=8Q0049
,@00049 -

2000046

45

23
42
66

13
30
22

ag
76

23
48

61
67

56
é2

S
40

i1

14
68

.20

33

18 .

17

29

&0

14

as

-1

1§

18

13

‘12

19
138

132

.28

Y44

W i1




84
58

- 66

57
-58

.58

60

61
&8

63
64
&5

.66

- &8

70
71
78
‘73
74
‘28

76
7?7

‘28

:g;
‘82

.;gs

a4

T ig?

:88
88
80
91

80 -

g5 -

lge )
" g4

=2500047

©400072
2400072

* 2500072

©;00072

=:00085
=:00093

9300116

=300116
©¢00135

©3 00135
‘©000135

200435
=¢00452

 =v00182.
T 200182

9500;67

©,00167
©500467

=¢001729

'=s0Q179

2900190
2¢00490

‘©2s00230
200480
2000190
‘2 ¢Q04190

@s00046

=eQUO47

=300072

=°OQO72-
'=200072

-=1Q0095 .
.. -2400095 -

‘2100095
000116

 =0QU146

2300352
“2000162

=000167

" 2100190

137

12
Y
.70

-U
59

31

78

- i38
58

aé

80

- B4

72

.2

43

334

136

4a .
. a9
51
.68

EéE-.

135
49

34

37

17

-33

‘22

89 .

10

26

9tt

T JT1




95
96
8?7
‘98
g3
100
101
102

103 -

104
105
106
107
408
108
140
i11
11e
1139
0

2000150

2:00198
2500198
2400198
=¢00205
2400205
-5¢00208

=400209
$400211

©a0Q211
0:00211

BELECTION NQo :27
VARIAELES USED IN FUNCTION
6

K]

a000190
asQULS0

©000209
- @+00209

@eQua1q

=400244

@10u211
“es00211

T2
87

Y INVERQE oF SUH OF PRODUCTS OF DEVe FROM MEARS

¢19186 ¢1129%
2342298 ¢18185
. 2408034 2304788
-0 DISCRIMINANT FUNCTION COEFFICIENTS -
o ] =400007 ’ ¢009802
-0 MARALANOBIS DSQUARE® 013800
€ F(:3,109a 1012407 .
. O 'POPa NO© 'S AHPLE. 6I2E MEAN .Z
; . 1 76 s 00177
: a7 00053
o] FIRST .GROQUP SECOND GROUP
‘RANK " VALUES VALUES
4 001104
2 - 00887
e} 200894
4 000836

2308034

.ee04798

010243

2000607

VARTANCE 2Z

FIRST .GROUP
Rty NOo».

17
. 13
&2
130

-+00001

1000012

‘21
36

‘23

30

16

‘20

ST

S8ECOND @ROUP
ITEM NQo

DEVe Z
« 0035V
2003012

122

T

T




W o~ oo

ic

42
13
14
18
16
17
18
19

20

21
28

‘83

24
as
as

.23

‘29
30
.31
‘32
33
34
138
36

37
138

39

40-

‘81
52
43
44
48

s 00740
000711
« 00682

- 800655

s 00621
400564
00860
000532
200832
s 00504
200439

400498

000413
600410
200381
00380
#00378

.-200383

: 00362

© 000381

00348

00320
00317

00291
«00288

000286
000255
¢00231
s 00230
+«00228

000745
200740

QU828

- 800470

100439

00343

000317
00031§

200264

'QQ288

20 0022¢

47

44
22

19
:1:]
11
78

5O

18 .
0

&0

48
8

20
.48
- 28

48

€3
42

»31
138

i2
58
‘ag
66
23

32

‘19
1&

'fﬁs'

21

'532’

131

538,

8¢¢C

T™T

1} I




4é&

48
439
50
g1
52
53
54
55
gé
s7
58

(14

&2

&4
65

66

67

-68

70

71
‘92
73

24
7?5
76
77
78
79

. 80

81
ge
83
84

1]
86

s 00201

000495
00194
+00164
100138
000136
00136

00140

+ 00406
400080
«00079
#0077

00077
¢ 00045
500029
+.¢00029

‘00014

T e000048
‘2400016

‘©e00044
5500078
2y000725
=2,00404
©900206 -

=¢00209"

500337

¢ 00194

«0Ut11
+0Ui10

¢0C107
jQUiOé

$00077

T 000014
°©00012

. @e00012

5s00102

'@000105

©+00106

2000132

- -=000134

5300137

.
82

64

74
az
71

:38

TS
. .68
- -81

e

83
‘3%
83
40

-87
i6
136

-61°

86
41

. ,57

B4

33

14

17

24

13“

29

37

28
36
134

.10

23

62¢

T




87
88
- 89
80
51
82
83
34
.95
96
97
98
93
100
101
102
103
104
105
106
107
108
109
110
111
112
113

T e,00166
24001566
©¢00166
=:00167

=300154

2200229

2500257
2400259
©s0025%

®e0QQ262

=,00288
2:00250
.“lOO?iE

2300348

2500440

u000523

SELECTION NOs .28
VARIABLES USED IN FUNCTION

8

O INVERSE OF -SUM OF FRODUCTS -OF D

Do o

2

003421
01188

=200714%

MAHALANOBIS DSGUARES
F{ 2,410}8
POPe NOo

1 ‘76

© o ,2e32038
IBAMPLE (81ZE. . MEAN Z

~

=000165

©s00169

©800159

2900200
oe00227

. ce0U229
2200255

@2000286

=000347

@ 00351
2000377

001188
«02779°

DISCRIMINANT FUNCTION COUEFFICIENTS

=s+00027
s18818

=eQ0824

EVe FROM MEANS

48
439
28
68

43

B1

.69

37
$ag

VARIANCE 2

¢00002 -

27

15

‘26

20

13

“8YDs DEVs 2
s 00407

0gc

i




FIRST GROUP
RARK © VALUES
1 =400033
2 8400038
3 ©000118
L) 2:00118
g . 03004162
6 . :
7 0300186
8 000307
‘8 2500326
10" . <2,00335
11 .2,00337
12 =3 00337
43 © . ©.00388
14 =,00384
15
16 0,00382
17 « 200509
18
49 0 ¢00456
20 : 400477
21 A
28 - ©400483
28 0900803
24 . .. -©200811
2%
‘26 ‘=,008535
28 . 2000554
29 ®a00577
30 . 2908877
:31 . '
:38 . ‘5600320
33 T
;34
145 . 2300623
C 136 : ©:00623
137 . -2400628

2 : 37

138 5,00645

2000894

-SECOND GROUP
VALUES

5400167

oeQU3BY
8900409
0000477

=000819

©80U0535

a8QUE?77

- ©2000B90
©800615

00001

FIRST GROUP
ITEM NODo
13
.30
4
.. 8§
64

is
3l
- 62
14
18
47
11
© 78

ee
46

28
) g

.43

40

10
34
49

68

133 -
45
:38
21

SECOND @GROUP
ITEM NQs

32

28
12

134

14
15 -

33.

200382~

I€¢

T TT




39 200645 . 23

40 - : =4¢00651 : 16
41 200651 : . 63
42 400664 .S
53 400678 17
44 "©e00697 N 66
48 5,00717 . o9
46 @s00738
. 57 2400758 ]
48 : _ =eQu760 '
43 . ©eQU760

g0 : 2400785 : : 12
g1 : 300788 ) ' 6
82 - Ny ©:00887 . : 52
..B3 - T =,00887 | : R 1
84 - - 5400906 . .:35-
88 2000928 48
86 : @oQUS2g ‘
87 ©,00936&" : 2
58 ©s00544 ) 20
-59 ’ ) ©s 00944

60 . =e00S5g

61 . =e 00974 . .

62 2400977 S -1
.63 . " ®e01002 : B -
64 ©,01002 ) T 76
.69 ’ ©s01008 e
66 2:04021 : T 71
67 - ‘@,04024 N 1.
68 8401074 o _ o3l
69 2401082 .
"70 2401109 o 8,
71 2601117 36 .
72 5401145 ga
‘723 . ©:01145 .

74 . ®s011%8 N 67
75 ' . os021156

26" : ©301164

‘97 , . ’ cs01178

28 - ‘©401180 :

BN 70
‘79 ) 2201186 B

cee

LI

ti 1

PN




80 . 2001227 ' 2

oo

81 @201230 37
82 2801235 . 10
83 ©s01244 69 . .
84 ’ 2201852 o 25
85 26012355 65
. 86 2601290 27
.87 2001290 . 15
88 2404283 .24
g9 201296 53
90 =s0129%¢6 72
‘91 - 2001299 » 11
92 =,01301 . ‘87
198 ©501304 - Be
94 ©,09304 _ a9. :
ERRL:1- e . - 0003304 R ‘30
96 001310 8
g7 5401318 . .37
38 =401320 ‘39
89 2504320 44
100 ©:013283 -8
101 - ©s0136% 81
102 ’ 2301365
103 ) ) 2002370 . )
1064 . a8 01370 o . -3
108 . 2501373 ’ g8 -
106 . @eQ1373 . ' 23
107 ©,01378 136" . :
108 ©0Q01439 o ?
109 2501441 29
140 2:01444 . . .88
111 . o 003447 -1
112 2201460 - oige ’ . '
- 143 . o 2001432 7

‘SELECTION NOs 29
VARIABLES USED IN FUNCTION
46 11 12 _ . : :
0 INVERSE OF .SUM .OF MRODUCTS OF DEV® FROM MEANS.
+00189 +00007 | =400048

€€C

T 0




C

¢ 00007
2400048

s+00230

[X¢]

0140

'2s00076 .
DISCRIMINANT .FUNCTION COEFFICIENTS

0

C MAMALANOBIS DSQUARE=
C Ft 32109}

0

POPs

RANK

VNG, DG

40’

1

13
14
15
1é
17
i8
.49
2¢
21
ae
23
24
28
2é
‘28
29
‘30

NQe -SA
1
2

FIRST

VAL

7:22677
MPLE SIZE
76
37
GROUP
UES
543276
e43187
+42997

. 842942

42939
s 42828
e 42794

042778
43774
2 52762

-e§8234

12684
s452622
042531

4452502

c42468

-s52408

+ 428398
042346

042292
042275
s 452253
842212
s42204%
«42202
e48488
092481
«42122

0176
88721

| MEAN Z
181064
140868

" SECOND GROUP

VALVES

42779

142308

2400076
+0C218

+co082

" VARIANCE 2 STDs DEVe Z
+00008 . ¢ .00888
+00007 *00814
FIRST .GROUP SEGOND GROUP
ITEM NQ» ITEM. NQs
.29 .
63
.28
66
60
Sa
19
11
-48
74 -
52
1:3
.8
.50
22
19-
64
134
83

27
rd]
86
72
.32 -
14
59
21
- 88

¢t




3
32
33
34
3s
36
-37
-38
Bci-d
4C
41
§2
43
44
48
~46
47
48

0
51
82
g3
54
88
86
87
58
‘89
60
61
62
63
&4
&8
66
67
€8 .
&9
70
71

42122

142020
141984
041896
+41895
141864
141822
41799

141796
041770
141763
141759
44728
141663
043607
041589
141528
041508
41479
v41417
0441405

0512876

e41173
141169

¢414Q2

141060

042076

141782

241682

041648

s41487

e41626
143445

841366

s41274
$41269
+41234
v4a222

141112
141110

941102

10

.21

81

;33
.18
16

48

20
82

. 138

(1)

67
48

‘26

16

- 13

as-

47

-89

49
46

12

‘24

24

32

‘36

14

-37°
25

31

10

13

12

‘26

XA

{11!

AT




72
73
74
78
76
77
78
79
ac
81
82

84

.88’
g6

.87
88
89
9¢C

-91

‘92,

lga
T 94
|98
86

2

‘98

‘99
100
101
102
-103
104
- 108
- 106

- 107
- 108
. 109

110
111

112

140917
040898

140830

040880 .

140879
240857
140808

24C778
040778

040661

2408613
040585

040854

040542
040486

.040419

040282
+40280
040840

-040186

040122

" ¢39878

141047

150891

*40805

140739

+40650
+508453

40588

14505479

$40647
240473
140428

240342
*40308

401823
040177

$40034 -
+35597

*39401

435308

37

-39 |

€3

40 .
20 -

18

-

43

39
130 '

57

73

42

- 44

136

71

1?7 -

35

30

20

16

34

a1
18

17

.27

23
33

9€¢




113

-BELECTION RO+
VARIABLES USED IN FUNCTION
13

10

11 12

30

+39032

0 INVERSE CF SUM OF PRODUCTS :OF DEVe FROM MEANS

04388 04264
004264 Q4426
«042C0 04201
=,0526%9 2304298
0 DISCRIMINANT FUNCTION COEFFICIENTS
R s0C132 +000E3 )
*Q.-MAMALANOBIS DSQUARE®S +83090
.8 Fl 4s408)s ’ 5+39270 '
0 POPs NO® -SAMPLE 8IZE MEAN :Z
76 31850
a7 181048
0 FIRST GROUP -BECOND -GROUP
RANK VALUES "VALUES
.1- 143470 ’
] 2453380
] 0453490
4 043434
8 . 953430
- +43019
7 22986
8 ° 42970
9’ 242969
10 052964 -
11 042953
12 42927
. 43 142815
14 42812
15 42719
46 +42689
17 042696 .
18 . e92597
19 22587
:a0 648535 .
21 ’ 14B497

e0u200
204201
"e04485

- 204288

=40C066

-VARIANCE Z-

c004269
2e04298
2604288
004309

+00118
‘€TDs -DEVs 2

s+ Q0008 100886
+ 00007 ¢ 00817

FIRST GROUP SEGOND GROUP -

ITEM NOo

ez
64
34.

.29
63
‘83

28

66

60

i3

11

is
74
88
é8
-8
80

53

ITEM NO-e

19

LET




a2
23
24
a5
2é

27 -

3¢
.31
3z
33

i35 .

136
137
a8
33
4Q
41
42
43
44
45
46
47
48
49
50

81,
5a.

53
84
§5
‘56
87
58

. §8.

&0
.61
62

242480
s 52462
042441
42399

042392

+42389
+42347
142338
1423312

s42311

042209
842173
2420885
42084

- 842082

22008
041985
o 41980

4198s

6441950
049948
044914

«41848

- 041732

041776
041708
041657

v41664

+41602°

041891

141457

142264

41368

42867

41832

042674

41610

§41600Q

41551
841458

'.oqza4e

27
75
56

72
32
14
88

88,
10"

21

St
2

:33
18

48

‘20

11
.38

-8
67

48

126
‘76

33
28

47

68

24

32

36

14

37

a5 .

=31

9

8¢¢




041356
041351
041287
051243
¢41099

e 31081
141074

441063 |
-041061

041040
40991

280957
+40986

. «30841

- 840794
940769

+ 40732

040728

240679
440899

T e40462

140459

40418

0451417
141406

141284
+41292
041287

*41231

041072

940884

»9409?1

° 450834

'@40535

2407649

940730

*40730

+40683
40607

040824
40488

48
46

42

‘44

136 .

29

10

13

26
12

130

29

16

34

:él

18
135

17

2?7

‘23
33

6€C




104 040375 . 71 .
. 108 440366 11
106 ) . 440358 . 15
107 040302 8
108 . ' 0450214 g 28
108 040057 - - 17
110 T -e3¥773 . 1
111 .- - . 39879 22
148 - 639684 5
1138 S - +39209 - 6
c : )
SELECTION KOs .31
" 'VARIABLES USED IN FUNCTION
44. 19 16 - : ’ _
0 INVERSE OF -SUM :0F PRODUCTS -OF DEVe FROM MEANS
400237 =400006 400102
=,00006 200133 400059
2,00402" =400089 +00316
0 DISCRIMINANT FUNCTION COEFFICIENTS o
200269 " 200466 "900146
0 .MAMALANGEIS ‘DSGUARE= 1102275 ‘
0 FU 3240918 833086 ’ -
0 ROPs NOs ‘SAMPLE SIZE MEAN 2 VARIANCE 2 STDe DEVs .2
S | 76 " 430844 T 00009 + 00943
2 az. 148723 S .. e00007 ~ .00847
0 . FIRST GROUP ~  SECOND @ROUP .FIRST GROUP BECOND .GROUP
© RANK VALUES © VALUES ITEM ‘NOs ITEM NQo
1 151864 : 63
2 51482 23
3 251288 66
4 51136 11
5 : +51133 ag
6 150812 .22
? 150760 8
8 ¢50758 52
g 1507857 . B9
10 250739 - i3
11 050519 T 60
12 +50492 8C

13 1504585

18

0%e

T 1)




50

:137

44
18
16
17
18
19
.2¢"
,21 .

-3

23
24

2s
.2¢

. a7

zaa
28

31

;38
83
‘34
138 -

138

138"
40
41

Y]

43
44
48

© 46
47

48
459

81
i1
53
58

+50455
+§50286

_+50282

+50277
e50271
+50262
+50238
+80208
«50157
«§0185
s50179
+50440
+50106

.050084%
- £50086

+50031
+50024

2850010
«4999¢9
059942

458872
048839
0498885

s 48793
159773

49748

2597237
e 49674
59268946
159644
1586114

043580

s 49564
s49543

*50230

*5008¢6

t 49892
s 49880
049830

1453836
149496

. 64

74

‘38

s

78

58

18-

28
48

%6

-1
. 68

62
20

T 21

33

31
81

53

134

38

'jé?“

32
€7
722

47
13 .
1e

10

1s.

.36

24

‘2§
34

e

1.0 1T

T




o~

069459
e53414
+43385
142348

| 458260

r§9233

0149180

8429346
059426
+49109

+43066

48896
048867

458678

VBB666

458463
258453

48431

e48418

+48384

+48347

- 043479

843303

149201
49199
049184

149149

149102

143016
*49008
*48934
048914

848879

W4BBES

148713

148447

148400 .

48400
+48399

48383

048330

- 68

19
76

‘28

%8

70

46

-84

71

37

&9

41

. b8

43

61

40

29

14

10

132

-30

18

38
‘20
17

-18

11

e




(o >N e

33

“§TDs DEVs 2
200955
+0085%

96 148320
97 148316 ' - 87
98 ‘48268 . 73
99 «48197 44
100 148035 4
101 148034 . 17
102 : +48031 23
102 148020 _ 42 '
104 047974 29
105 $4/943 27
106 - . s4/870 16
107 +47835 36
108 147716 8 ,
109 247503 : 22
110 ¢47452 ‘28
141 47243, 8
112 +47088 1
143 '47069 &
‘SELECTION NOo .32
'VARIABLES USED IN FUNCTION
147 45 ° 16 17
INVERSE OF SUM OF PRODUCTS OF .DEVs FROM MEANS N
01972 +01737 101617 2001763
101737 - 401883 101667 $101770
101617 +01667 - 202018 ©+01746
=.01763 ©401770 . =401746 101790
DISCRIMINANT FUNCTION COEFFICIENTS _ o
100415 100015 ©+00032 . 100153
MAHALANDBIS DSQUARE= 1403718
FU 40408y - 6027816 S
POPe NOs  SAMPLE .SIZE MEAN 'Z "VARIANCE 2
1 76 150862 00009
2 37 +49428 +00007
FIRST GROUP .SECOND .GROUP FIRST GROUP SEGUND .GROUP
_ RANK VALUES . “VALUES ITEM NOo ITEM NOo
1 _+52609 : 63
2 +62163 :23
3 82046 66
4 11

. «51888

£ve

K 171

s 4




WO

10

12
13
14
15
16
17
.18
19
:a0
24
22
-k
‘24
-1
126
27
28
29
30
ek

.32 .

33
34
35
3é
37
38
-39
-4Q
- 41
T 42
53
44
45

+51873
51546
¢51494
051490

+51489 .

+51468
+51244
051222
051184
54178
¢51010

¢54006
«54003

'+50998

«809350
¢50962
2650925
+50222
+50818
+50904
+50844
¢50842
250829
«50781

+50760
050744
+50727
¢80709
150677

850587

s50564
+50562

+50513
250478
+504638
+50456

+ 51009

' e50774

+50612

*50570

50583

134
L

18

1?6

24

az4

I o )




1503985
. ¢5C372
+60360
+650340
+50302
50277

+50249"

s50169
0501223

250106
s50077
-e48967
049945
+49890

+49888

49832

#49816

eg97a1

049600

048576 .

149392
49376

. 49155

049132

150255
150206

180197

*50012

$45924
'49892

+48888

" 149856

*49841
149722

-e49722

849639

‘v 42638

49588

49568
49434

43144

28

27

‘32

67

N &

47

13

16

§S
19

76
48
70

46

64
|1
N 71
837

&3
417

49

43
130

28

T
9

14

10

32

;30

137

e

12
31

13

26

" 18

Gyz




87
ag
83
8C
91
92
93
94
95
96
&7
.98
89
100
101
102
103
104
108
106
107-
108
108
110
11
112
143

1489127
49118

049047
¢43043
¢49036

+483983
143894
48746 -
048742

048720

148529
048411

SELECTION NOe 33 .
VARIABLES USED IN FUNCTION

+49102
45101
49097
149081

| -949034
s 49029

+48732

0486589
48637
048562

048195
+58137
$47932
$47765
47755

61
24 -

40
33

.87

73

.44

17

&2

136

800000
©400023
200086

.+00024

18 19 20
INVERSE OF SUM OF PRODUCTS OF DEVe FROM MEANS'
400001 =400001
400001 ¢00018 "
+0C000 ©400023
DIBCRIMINANT FUNCTION COEFFICIENTS
. +00003 5400023
-MAHALANOBIS DSQUAREa 103649
F(34409)n +297.20
‘PORs NOO

'BAMPLE SIZE

'MéAN Z‘

VARIANCE 2

7

17

20

15

11
33

23

‘29
‘27

16

22
‘28

STDe DEVo 'Z

992




76

37

FIRST GROUP

VALUES

2.00883
2404203
=e04223
2904309

=4501380
2,01380
001385
=:01398

203411 -

2.01468
2401480
‘=901482

©301503
©001514

‘2501830
=004534
201841
®s01854

2e01562
5401568
2001578
=6Q04577
2o041577
2e04582

=404603

=001612

5401658
ae04691

'SECOND BROUP

VALUES

c 01374

ae01427
=s01431

2501492
-a001522

" -=401830
5401530

s0Q1560

©s0158¢

. =e01605

. 201648

FIRST

ITEN

400000
200000

GROUP - .SEGOND. GROUP .
ITEM Ngo

NOs
598
46
§%
&2

22
31

47

4

30!

28
13
75

42
63

18

43

66
49

33
?4

11

26.
15

50

27

‘21
12,

285
14
17

,34"

.32
13

«0018%
400143

Lye

‘o)




8401622
a¢yCl1629
2401630

2401646

201658
=e01661.

201667
2401671
5501672
2401672

©016723

=e010682

2301683

=+01683

=e016233
5401898

a,01697

2401699
2401701
©101705
©:104710
©,01712

. ©401718

'=401733

2401736

2401741

' o401752
ay01782 "
‘2401762

0401640

a101645

as01647

_=001653

" 0s01664

=¢03680

0401684

0401652

5001720

©801729

401738
003748

73

.64
61

(1%

34

6C

16
17

19

87

65
70

:20

14

- -a3
T
.27
és.

44

86
40

10 -
a4

€7

78
48
368 -

19
Bl

- 16

‘22

26

18

128

‘20

33
‘B9 .

84T

T

e H 117

1




79 : : 2401765 _ 18

80 g © 2401768 . 10
81 - : oe0i77¢ . 7
82 . '=401780 o 24 :
a3 . 2401784 : < ¥
8% - 2001791 -1
85 ©,0179% o 8
g6 2401802 : ‘ &
87 ; .. =s01807 i "1
g8 - ‘©.018122 - N ¢-
as - 2001817 ~ -2
90 5301818 39"
91 ©001849 : .88 |
s2 2s01822 - . ‘ SN 12
93 '©404828 i : : 83
-9k SR -~ -as01827 L <1 |
198 401827 1 :
96 ' 2001828 . : 6
97 ©50182% , B4
:98 5401834 : " 136 '
99 ' 0401839 o . 436
100 , '=s03862 , : : 139
161, ‘3204875 S ; : < B4 oo
102 © ee01881 : o e
103 ' . ©+01883 T30
104 2.01884 3 . .
108 ©401888 : : -1}
106 - 2401889 .89 _
107 .. =e01912 . : -8
108 . 0801918 ) © .23
109 2901918 ' , 32 .
110 ©a01937- 2.
111 . =60%939 _ . a9
112 o v01981 A 99

113 cs04586 . : - 7
o ’ . - .

. .BELECTION NOs 34 - -
VARIABLES USED IN FUNCTION
19

S48 3. 20 21 . .
O INVERSE OF SUM .OF PRODUCTS OF. DEVe FROM MEANS

6%7¢

T1

T




=429211 =429199

a8 ) '5001557.

a¢29199 5429166
©,4239220 =+29230
29209 . 129196
DISCRIMINANT FUNCTION CUEFFICIENTS
- 2,00C16 5300042
MAHALANUBIS DSQUARES s 03652
F{ 45108)a . e22107
‘POPe "NO+ SAMPLE SIZE. MEAN 2
o1 ) 76 . =e01657
2 37 =001689
" FIRST GROUP SECOND GROUP
RANK VALUES . VALUES
-1 ‘©4009392 o
2 ~ ©404202
3 -®¢01222
4 5,04308
g ) ) 2101373
& 3401379 : )
7 o,04379
.8 .- ©501383.
8 . 2401395
10 T . ©s01430 -
i1 ’ 20031425
.42 6101430
13 ) ©.01463 K
14 ) ©,01479
18 0,01481
16 : ’ " 2¢01490
17 © 2301802
.48 ©e01623 o
19 ’ ’ 201521
20 0e 01528
21 T =8Q1528
22 . ©.01529
.23 2,01530
24 5404839
as. - 2401550 . .
‘84- N 5003699 .
27 T 5004560 . ,

ags2h220
=.295230
=.£9173

129218

« QU002

FIRST .GROUP

Tey

+28209

+29196
029218
2429207
000019
VARIANCE 2 STDs DEVe .2
200000 «00185
+0C00Q0 100142
SECOND GROUP
NO» ITEM NG
65 I
46
- 48
62 :
‘27
22
‘31
4
30 3
24
12
28 o
13 S .
78 -
5
42
63
25 -
15
‘47
18
43
66
49
134
133

2%

M 1T




23
30
31
32
33
34
35
368
37
38
39
%C
41
42
43
44
495

46

47
48

49 .
‘go -

91
g2
63
54
58
gé
87
58
59
&0
61
62
63
64
69
66
67
-68
69

5401573
2301675
0401575
2404581
=s01602
2401610

=e01621

" =101628

o¢01629

f091644

5:01657
=101660

. 2001655

‘ay01670

5401670
0401671

©401672
©401681

©¢04681.
. =+01681

0401682
©401693

-24046S5

2401697
=404700
2404704

" e¢04708

=i01710

8004716

201584

2401604

=801614

. @e0%638

001643

“.o03645
3001651 -

~a0°!§52

2401678

0001683
© @001691 .

a01719

11

26
- 18

. 80

73

64

-61

71
- 134

.60
. 138
.46,

17

19 .

87

70

68

:20
14.

.83
76

Y

68
44
56

40

az

13

~19
24

16
‘22

:Eq

18

88

. .20

Ts¢

T T




70

71
72
73
74
75
76
T 97
78
79
8c
81
82
- .88
84
88

86"

87
88
89
191
92
.93
94
95

97
98
88
. 100
101

- 408.

102
104
108

106 .

. 407
108
108
. 140

2401732
0404738

2201739

2401780
‘29017860
0401760

01778 .

=404789
~a504792

©301801

=401810

©:01817

"2402817
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