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A B S T R A C T 

A ranked repertory grid analysis was used to examine 

staff constructions of the nature of the institutiorr-

alised delinquent child in a reform school. These 

constructions were assessed as personality attributions 

made by the staff based upon the rule-violating beha­

viour of the delinquent boys within the instutition. 

In addition, the manner in which these constructions 

affect staff decisions with regard to the reprimands 

they use to manage the rule-violator and whether sub­

groups of staff differ in this respect, were examined. 

The Ingrid 72 computer programme was used to analyse 

the results. It was found that the constructs, Lazy/ 

Unmotivated and Immature/Irresponsible were the major 

dimensions used by the staff to differentiate between 

rule violators at the Reform School. Implications 

of the staff constructions for the management of tRe 

delinquent child showed that custodial aims are still 

strongly prevalent at the Reform School and that the 

need to recommend reprimands in a consistent manner 

receives more emphasis than reprimands based on the 

nature of the rule-violator. 



P AR T 0 N E 

I N T R O D U C T I O N 



1.1 DELINQUENCY 

Juvenile delinquency is a difficult concept to define. It cannot 

be seen solely in terms of deviance from specific conduct norms 

since these vary from country to country, city to city and even 

neighbourhood to neighbourhood. In order to overcome this 

dilemma, juvenile delinquency is usually defined in legal terms 

as the status conferred upon a child by a Court within his 

community. 

Juvenile delinquency has been defined by Coleman (1972) Pg 379 as 

"Behaviour by youths under the age of 18 which 

is not acceptable to society and is generally 

regarded as calling for some admonishment, 

punishment or corrective action". 

Prins (1977) has viewed delinquency as what the law says it is and 

has suggested that this definition may change from one decade to the 

next. 

Coleman (op cit) points out that male delinquents are commonly arrested 

for drug usage and crimes against property and to a lesser extent for 

aggravated assault and crimes against the person. 

The incidence of juvenile delinquency is equally difficult to determine 

owing to the fact that many crimes go undetected. With the increasing 

use of self report studies on juvenile delinquency, Murrell and Lester 

(1981) report that those children in the U S A who become "official 

delinquents" are only a small proportion (llD/o to 160/o) of all delinquent 

offenders. 
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Sandhu (1977) quoted estimates by the US President's Commission on 

Crime that one in every nine youths in the US A will be referred to a 

juvenile court in connection with a delinquent act (excluding traffic 

offences) before his eighteenth birthday. 

Ullman (unpublished) has found that there is not much statistical 

evidence available on juvenile delinquency in South Africa. Using 

dat a supplied by the Department of Statistics and the office of the 

Commissioner of the South African Police, he has stated that a careful 

e xami nat io n of juvenile delinquency in South Africa has revealed no 

great differences between South Africa and other countries. H3 

reports t hat between 1969 and 1970, 8,2~ of all crime committed in 

South Africa was by youths between the ages of seven and seventeen 

year s. Whe n the white population alone is considered, the figure 

was 3 ,7~ during the same period. 

Numerous theories have been put forward to account for the development 

of delinquent behaviour and explanations for delinquent behaviour have 

varied with time and place. It is generally considered that if the 

etiology of delinquency can be determined, then steps can be taken to 

correct those caLlsal factors. Researchers from various fields, ie 

medical doctors, anthropologists, sociologists, psychologists and 

social workers have made attempts to explain delinquent behaviour. 

Their theor ies were influenced by the dominant philosophies of their 

t imes , historical e vents eg wars (depression) and by social changes
2 

ie 

ur banisation and migration. 

There appear to be two broad approaches to the study of the etiology 

of delinquency , ie a sociological perspective highlighting the 
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delinquency generating sources in society and a physical and psycho-

genic perspective highlighting sources of delinquency in the individual. 

(Sandhu 1977, Haskell and Yablonsky 1978, Coleman 1972). These approaches 

view delinquency from different perspectives but overlap to a certain 

extent. 

Studies emphasising the individual are primarily psychological in 

nature and focus on individual personality and the factors prevalent 

during the stages of development which have led to this particular 

person deviating into delinquency. There are many theories which 

attempt to describe and explain the delinquent or criminal personality 

and only a brief summary of the more significant will be presented here. 

One of the first studies to examine individual traits which have etiolo­

gical significance was that carried out by Burt (1925). By comparing 

a group of delinquents with non-delinquents, he sought to identify 

significant differences between the two groups on the assumption that 

any differences found would represent the causes of delinquency. His 

study has subsequently been questioned on methodological grounds and 

yet represents one of the first attempts to isolate individual 

personality components on traits which could be indicative of a delin­

quent personality type. 

West (1977) has maintained that the criminal type of personality is 

not entirely a myth and quoted a study by West and Farrington which 

shows that by the age of eight to ten years many of the boys, who 

later became official delinquents, were already distinguishable from 

their peers by their trouble seeking conduct which was apparent to 

both teachers and classmates. The ki nd of behaviour that was seen 
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in pre-delinquents was disobedience, truancy and quarrelsomeness. 

In addition, what distinguished these pre-delinquents from other boys 

who exhibited similar behaviour was that they had been deviant as 

children, remained deviant as adolescents and into adulthood. 

tended to be heavy drinkers, smokers and gamblers, were sexually 

promiscuous, opted for unskilled jobs that yield high pay in the 

short term, were aggressive and in many ways anti-authoritarian. 

They 

Numerous attempts have been made to ascribe etiological significance 

to factors which might lead to the emergence of the delinquent or 

cri~inal personality type as described above. 

There has been some support for Sheldon's original linking of the 

mesomorphic (muscular) somatotype with delinquency. Glueck and 

Glueck (1956) found that BJ,l~ of delinquents were mesomorphic as 

compared with only 30,70/4 of non-delinquents. This is not taken to 

imply a direct relationship between mesomorphy and delinquency but 

through interaction with the environment, body build becomes significant 

in that a person born with an athletic body is more likely to engage in 

adventurous, aggressive type activities. 

play the role of the tough person. 

Society often expects him to 

Other physiologically based theories emphasise mental retardation or 

brain damage. Coleman (1972) estimated that 5~ of delinquent behaviour 

in the US A has etiological association with low intelligence. The 

individual is usually unable to foresee the probable consequences of his 

actions or to understand their significance. Delinquent· male 

retardates typically commit impulse offences often against the person. 

Occasibnally delinquents of low intelligence fall prey to brighter 

psychopaths or delinquent gangs that exploit and dominate them. 
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Coleman (op cit) maintained that less than 1~ of deli nquents have 

demonstrable brain pathology which results in lowered inhibitory 

controls and tendency towards violent behaviour. This is often 

associated with hyperactivity, impulsivity and emotional instability 

and usually improves with age. 

Studies of chromosomal abnormalities have attempted to show a 

correlation between criminal behaviour and males possessing an 

extra male chromosome, ie they are XYY rather than the normal XY. 

Haskell and Yablonsky (1978) have stated that among criminals they 

assessed, the chance of possessing an extra Y chromosome is up to 

sixty times greater than it is among the general population and 

there appears to be a higher frequency of aggressive and disturbed 

behaviour with higher rates of violent crime amongst t his group. 

Ps ychoanalytic theory has been applied to the field of delinquency 

with Friedlander and Aichhorn as the main proponents. Reckless 

(1976) in a summary of this approach, has suggested that fault y 

development in the first few years of life makes it difficult for 

the child to control his id impulses. The child remains infantile 

in his pursuits of drive fulfilment, living in terms of the pleasure 

principle and failing to develop an adherence to the reality principle. 

Haskell and Yablonsky (1978) have pointed out that psychoanalytic 

theory attributes delinquency to a number of causes. Pmongst these 

would be the person who has an inabilit y to control id drives because 

of a deficiency in ego or superego development. The delinquent is 

seen as having little capacity for repressing instinctual impulses and 

may . use illegitimate mea:ns of satisfying these drives. . Anti-social 
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character formation is seen as resulting from disturbed ego development 

which occurs during the first three years of life. On the other hand, 

an overdeveloped superego which allows no provision for the satisfaction 

of the demands of the id, may force the ego to compromise by allowing 

sporadic lapses in which illegitimate means may be used to satisfy these 

demands. 

M1ller and Treac:her (1981), using a personal construct theory approach 

to examine delinquency, have found that the delinquents in their study 

had "poor social anchorage" which indicated that they had difficulty in 

understanding and identifying with real adults because they possessed 

poorly differentiated interpersonal construct systems. The delinquent 

group perceived the adults around them to be less adequate role models 

but saw themselves as very much like them. This resulted in the 

delinquents showing a preference for identifying with television heroes 

who use direct action and masculi ne behaviour as their main methods of 

problem solving. 

A number of investigators have pointed to a high incidence of broken 

homes and multiple parental figures in the backgrounds of delinquent 

youths . With regard to the lack of a significant mother figure, the 

pioneer work of Bowlby (cited in West - 1967) has relevance. f-e showed 

that the lack of a mother figure for six months or longer during the 

first five years of life may lead to what he called the "affectionless 

character" which corresponds to what most people call the psychopathic 

or sociopathic personality. Anderson (cited in Coleman 1972) has 

indicated that the lack of a father fi gure is of crucial importance 

in the socialisation failure of some delinquent youths . These youths 
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were particularly vulnerable to paternal loss from ages four to 

seven years. 

When reviewing theories which concentrate on individual personality 

characteristics which are pertinent to delinquency, it is clear that 

some theories contribute more than others to the understanding of 

particular types of crimes and criminal personalities. It is here 

that the narrowness of scope associated with individually oriented 

theories presents a problem. 

Miller and Treacher (1981) have stated that most psychological investi­

gations have failed to specify features which differentiate delinquent 

individuals from their non-de]nquent peers who come from apparently 

similar backgrounds. It appears, therefore, that individually oriented 

theories offer guidelines for the understanding of delinquency but 

remain limited in their potential to provide a ·broad enough model to 

account for the many sub-types of the delinquent personality which exist. 

A sociological perspective asserts that the sources of delinquency 

originate in the social process. A society may exert pressure on 

some individuals to be delinquent or drive others away from the main­

stream of society and thereby force them to seek associations with 

subcultural groups. 

The concept of "anomie" originally developed by Durkheim in the 

explanation of suicide has been adopted by Merton (1968) to explain 

deviancy. Anomie in this regard is taken to mean a social state 

lacking organisation and structure ie a state of relative normlessness. 
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f!.5 an explanat i on of how the state of "anomie" could occur, Merton (op 

cit) has proposed that a society may hold up desirable goals but may 

not define, regulate and control the acceptable means of attaining 

these goals. This may result in some members of a society trying 

e xpedient but illegitimate routes toihe goal. Merton's (op cit) 

approach to deviance does not focus on individual characteristics 

but on positions occupied by indi viduals in the social system. H3 

has suggested that a pressure exists within sub groups of society 

towards the attainment of exalted goals by whatever means is available. 

The separation between desired goals and the legitimate opportunities 

to reach those goals forces people to use illegitimate opportunities. 

A disjunction of goals and institutional means may lead to a weakened 

commitment to culturally prescribed goals or institutionalised means, 

ie a state of "anomie". Mert on (op cit) has specified four ways in 

which a youth can adapt to this disjunction. 

(a) Conformity, linked with innovation. The person adheres to the 

desired goals or ends but rejects the prescribed normative means. 

This group consists of professional thieves and white collar 

criminals. 

(b) Ritualism. Here, there is an over conformity to institutionalised 

norms without regard for the goals for which these norms were 

designed, ie a slavish following of rules without understanding 

their relevance. 
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Rstrsatism. An a bandonme nt of both the goal and the normative 

means. This gro up consists of society 's vagrants , chronic 

alcoholics and drug addicts . 

Rebellion. f--Bre there is a rejection of a culture or social 

system which is seen as unjust . The r e is an attempt to 

restructure the society with new goal s and means of attaining 

them, is members of revolutionary moveme nts. 

The ''Theory of Differential ,\ssociation " developed by Sut herland 

and Cressy (1974) has suggested that crimina l behaviour i s learned in 

interaction with intimate personal groups. A person becomes delinquent 

because of an excess of definitions favou r abl e to vi olation of law over 

definitions unfavourable to violation of l aw. A per s on who becomes 

criminal does so because of contacts with crimina l patterns and because 

of his isolation from anti-critr1inal pat terns . The behaviour, attitudes 

and beliefs of a person are seen not onl y as products of his intimate 

group contacts but also to contain pr operties of these gr oups . A 

person in intimate contact with groups which advocate a nd adhere to 

criminal behaviour is most likely to develop similar be l iefs , attitudes 

and behaviour. 

Another sociological theory of nots is that of Cohen (1956 ) which 

asserted that delinquency arises from affiliations with s ub cultures. 

Working clas s children find themselves at a disa dvantage in a wo r ld 

dominated by middle class standards . Ji1dged by values whi ch are 

foreign to them, working class children feel defeate d and degraded in 

.. status and may find something to compensate for t he loss of s tatus . 
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Cohen (op cit) suggests t hat t hey may f ind t hi s status in boys ga ngs 

which flourish in "delinquent neighbourhoods ". The delinquent 

subculture is seen to take its norms fro m the l arger culture but 

to turn these upsi de down . Middle c l ass norms such as ambition 

and individual responsibility are opposed and t heir act ivities r eflect 

almost the exact opposite of these norms. 

Cloward and Ohlin (1961) have a simil ar theory to that of Cohen and 

have suggested that urban slum boys gravitate to a delinquent s ub 

culture when they discover they do not have access to legiti mat e 

avenues of success. Cloward and Ohlin (op cit) have identified 

three fairly distinct types of delinquent sub-culture amo ng male 

adolescents in the lower class areas of large urban centres. 

subgroups are similar to those suggested by Merton (1968 ). 

These 

(a) A criminal sub-culture which directs its activiti es towards 

material gain through theFt, housebreaking and other illegal 

activities. 

(b) A conflict sub-culture which uses physical aggressi on and 

violence as the chief means of achieving status in the group . 

(c) A retreatist sub-culture in which drugs, promiscuous s e x and 

other experiences are used as a means of escaping l i fe' s pattern. 

Sociological theories, in the main, concentrate on social processes 

as sources of delinquency and help to explain delinquency acts as 

though they are integral elements of social life rather t ha n manifes-

tations of individual psychopathology. Sociology has al lowe d the 
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analysis of delinquency to expand well beyond the narrower individual 

centred theori es that once prevailed. One major impediment of socio­

logical theories does not lie in the nature of the theories themselves, 

but in the failure of attempts to transl~te their ideas into practical 

solutions for the treatment of delinquency which, at present, still 

retains a strongly individualistic orientation. 

Tangri and Schwartz (1976) have pointed out the necessity for a multi-

level analysis of the variables contributing to delinquency. Such an 

analysis should include a psychological as well as a sociological 

perspective. The "Theory of Containment" proposed by Reckless (cited 

by Sandhu (1977) and Haskell and Yablonsky (1978) is an attempt to do 

this. Sandhu calls this theory a most useful one which explains the 

largest amount of criminal and de l inquent behaviour. It not only 

combines both psychological and sociological theories but also fills 

in the gap between the two. 

It will be useful to provide a brief summary of Reckless·s Theory of 

Containment as it represents the firs t major attempt to provide a 

comprehensive view of de l inquency. 

< ) 

2 2 

< ) 

2 2 

< ) 
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1. These are the "E!:essur es" in s ociety which may include adverse 

living conditions, economi c conditions, lack of opportunities. 

2. These are t he "pull" factors which draw the individual away from 

accepted norms. These include de viant groups , gangs and 

delinquent sub-cultures. 

3. Immediately surrounding the individual is nis external cont ain­

ment consisting of effective family groups and ot her s upportive 

groups. 

4. The next layer is the inner containment of t he individual 

represented by his internalized concepts of accepted norms, 

ie his conscience. 

When external containment is weak, inter nal conta inment must 

be additionally strong to wit hdraw the pus he s from within and 

the pulls and pressures from without . 

5. The bottom layer consists of the pushes which i nclude inner 

tensions, hostility, aggress i ve ness, s t rong f eelings of 

inadequacy and inferiority and organic impairments. 

Briefl y, when an individual is pressuris ed by ne gati ve c ircumstances, 

eg unemployment, pulled by a delinquent subculture and pus hed by inner 

impulses, the individual protects himself by the use of hi s inner and 

outer containments. If the containments are strong enough , the 

individual can withstand these pressures, pulls and pushes . 

break down, the individual may choose a delinquent path. 

If the y 
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1.2 TREATMENT OF DELINQUENCY AND I NSTI TUTIONALISATION 

The treatment and prevention of juvenile delinquency is a complex and 

di fficult process . For Giallombardo (1976 ) the difficulty stems from 

t he fact that there is no consensus about what to prevent and treat or 

ho w to accomplish these objecti ves. Equal l y , the difficulties and 

co nf;Jsion in determining the causes of delinquency originate in the 

often ambiguous use of the concept i t self based on the contrasting 

views of differ ent a genci es, bodies and individuals who deal with 

deli nque nts. 

Tappa n (1976 ) fe e ls that in the modern juvenile court in .America there 

is a compromi si ng of the legal and casework approaches, ie there is an 

effort towards the sociolegal handling of the child. This appears 

also t o be t he cas e in South Africa where the child is handled according 

to the Chi l dren' s Act of 19EO, Side by side with the legal approach, 

which has t he r esponsi bility of defining the crime committed, the 

preserJation of procedural regularity a nd protection of the youthful 

off ender, is the emphasis on the need to find the underlying social and 

psychologic a l ma lad j ustments of t he child, ie to see the total problem 

in context and to treat it by the best means available to the Courts. 

I n Sout h Afr i ca, a chi l d found guilt y of a delinquent act in a Juvenile 

Criminal Court may be handled in a number of ways . H3 may receive a 

s uspe nde d or postponed s entence, be gi ven corporal punishment, be placed 

on pr obat i on under t he supervision of a welfare officer or institutiona­

l ised in a ref orm school. 
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Traditionally , there has been much support for the institutionalisation 

of juveni le delinquents as a form of treatment. Haskell and Yablonsky 

(1978 ) have seen the basic objective of institutions to be the prevention 

of cri me and delinquency and the ultimate resocialisation of offenders. 

When a j uveni le has been found to be delinquent by a Court, he is turned 

over to a correctional s ystem , society has decided that his behaviour 

wi l l be closely supervised for a time period, that changes in his values, 

attitudes a nd behaviour arn expected and that his time in the correctional 

system will result i n less likelihood of his vio lating the law. Haskell 

and Yabl onsky (1978) ha ve assigned four basic functions to the correctional 

system : 

(1) The protection of societ y 

(2) The punitive 

(3) The reformative 

( 4) The rehabilitative. 

Sorr e re lia nce wil l be pleced on the text of Sandhu (1977) who has 

pr ovided a comprehens ive study of delinquency calling on the major 

theorists presently working in this field, 

In discussing the history of institutional treatment for delinquents, 

Sandhu (1977) describes houses of refuge in the late 19th century where 

the pr imary task was to teach discipline and respect for authority. 

Soo n after , the emphas is shifted from repressive correction to mere 

c us t odians hi p when the number of juvenile inmates e xceeded the 

available facilities. Since the n, the houses of refuge have been 
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replaced by industrial schools and training schools. Sandhu (op cit) 

felt that the labels have changed but there has been little change in 

the programme content of these ins titutions. Making exception of 

some of the more recently created therapeutic and experimental 

communities , Sandhu (op cit) s tated that there is a growing disenchant­

ment in the US A with juvenile correctional institutions after 150 

years of existence . f---e quote d the 1973 National Advisory Commission 

report "Cor:-rections " which says that it is no surprise that insti.tutions 

have not been successful in reducing crime, but that the mystery lies in 

the fact that they have not contributed e ve n more to increasing crime. 

The Commission went on to say that institutions do succeed in punishing 

but they do not deter. They protect the community temporarily but 

that protection does not last. The community is relieved of respon-

sibility by removing the young offender, but institutionalisation makes 

successful reintegration unlikely. The committed offender is changed 

but the change is more likely to be negative than positive. 

Sandhu (op cit) stated t hat the average length of stay of inmates in 

juvenile correct ion facili t ies in the year 1971 in the US A was 7,8 

months . Time spent institutionalised varied from state to state 

within the range from 4 , 8 months t o 17,5 months . In South Africa the 

average stay of a youth in the r eform school is 24 months with a range 

of plus minus 17 months to 36 months . 

In discussing the negati ve effects of institutionalisation, Sandhu 

(op cit) explained that the inmate~ world shrinks to a small area where 

all the acti vities of daily life, working, playing and sleeping , are 
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confined to one place, are carri ed out according to a strict routine 

in the company of many others all required to do the same thing 

together. Goffman' s (1961) concept of the "total institution" can 

be used to e xplain how i rn,,ates are subjected to constant supervision 

and surveiJJance resulting in the mortification of self. They are 

forced to wear institutional clothes and have to part with valuables. 

They are no longer chi l dren who belo ng to a family, but are inmates in 

an imprisoned world . They are dispossessed of their previous roles . 

The territory of the self is invaded by being forced to supply a case 

histor y , by having correspondence monitored, being subject to search 

and being forced to live with undesirable room mates. 

Sandhu (1977 ) feel s that none of t he i nstitutional acti vities prepares 

the inmate for his return to society but that rather he develops 

doubts about his own identity and ability to face the outside world. 

The disculturation and s ti gmat i sation resulting from institutionali­

sation creates several grave problems for re-integration into society. 

The chi ld who has been i nstitutionalised for delinquenc y carries that 

label for the rest of his life . Research has been done on the effects 

of labelling with particular reference to the persis tence of these 

effects when a child i s labelled as "delinquent" (Farrington et al 

1978, Chassin et al 1981, Murrell and Lester 1981). 

Haskell and Yablonsky (1978) quoted Becker, a leading exponent of 

labelling theory who said that social groups create devi ance by setting 

norms or rules whose infraction is constituted as de viance. The 

deviant is seen as a person to whom the label has been successfully 

applied and deviant behaviour is behaviour that people so label. 
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Once given the stigmatising label, the individual may be subjected 

to isolation , segregatio n, degradation, incarceration and chemical 

or psychological treatment. 

Labelling theory raises serious questions about the advisability of 

stigmatising people with labels like "criminal" and "dehnq~ent " when 

the aim is principally to deter the behaviour. Tannenbaum (cited 

by Haskell and Yablonsky 1978) stated that the young deliquent becomes 

bad because he i s not believed if he is good. f--B becomes thP thing 

he is described as being and it doe s not seem to matter whether the 

e valuation i s made by those who would punish or those who would reform. 

The child who enters a reform school has been officially labelled as 

delinquent. The act of incarcer ation is usually the final step in 

a labelling process which began much earlier when the first signs of 

asocial behaviour were displayed. 

The psyc ho- analytic theorist Erikson (1950) has seen the prime psycho-

s ocial task during adolescence as that of identity formation. The 

c hild in thi s sta ge of de velopment is primarily concerned with what he 

a ppears to be in the e yes of others as compared with what he feels he 

is. Zober (1981) has seen adolescence as a period during whi ch youths 

acquire a senrse of th ems el ves. A young offender institutionalised 

during the stage of adolescence has been labelled by society as de viant 

and is forced to live within the restricted parameters of this label. 

These individuals , during their period of incarceration, become so aware 

of these limitations that they become participants in the acceptance of 

sosiety 's delinquent label. 
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Of direct rele vance to this concept is the research on self concept 

and devianc y begun by Reckless, Oinitz and Murray in 1956 (cited in 

Tangri and Schwartz 1976 ). They proposed that a socially appropriate 

concept of self and other is the basic component which moves youth 

away from or towards delinquenc y . Norris (1977) has cited a number 

of studies which argue that people with high self esteem are less 

likely to indulge in deviant behaviour and that a self concept of not 

devi ant nor de]nquent assists in insulating against deviant behaviour. 

In addition Norris (1977) has pointed out that the e xp licit goals of 

a detention centre would be achieved if an inmate left with: 

(1) High self es teem 

(2) Regarding himself as less law breaking than when he arrived 

and aspiring to remain so 

(3) Seeing himself as more independent and aspiring to remain so. 

Using a grid techni que based on Personal Construct Theory , Norris (1977) 

has found that the "trainees" in the detention centre she studied, after 

a period of two months , had lowered aspirations and self esteem and 

increased self perceptions as rebellious . She saw this evidence as 

bei ng in accordance with the considerable body of evidence thatrustodial 

sentences are detrimental to individuals and fail to achieve the 

intended goals. 

Chassin et al (1981) in a s tudy of the self concepts of institutionalised 

ado lescents, arrived at similar findings. One of t he questions addressed 

by their study was the way that subjects view themselves within the 
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ins titution compared with their global self concepts. They found, 

as a group, delinquents self concepts within the institutions were 

less positive than their general global selves. Within the 

correctional facility they saw their behaviour as improved in some 

ways (more obedient, more good) but saw their feelings or internal 

stat e as worsened (more abnormal, more sad, more nervous, more weak, 

mor e passive) • The y concluded that any positive behavioural changes 

might have been attributed to external control of the ins titution 

r ather than to any impro vement in self control or internal well being. 

The y f e lt that this distinction predicts that behavioural benefits 

woul d be lost upon release from the institution. 

I n an anal ys is carried out by this author, on outcome data based on 

Social Welfare reports for boys who left the Reform School between 

1977 a nd 1979 , the following figures were obtained: 

(1) Favourable adjustment 23, 'ZJ/a 

(2 ) Poor adjustment without criminal involvement 11, &/a 

(3 ) Recidivists - criminal involvement or imprisonment 27, go/a 

( 4) Cases with no repor ts or a vailable information 37,3°/o 

Thi s approximately 30~ non-recidivism rate is similar to that reported 

in other co untires (Upton 1975). 

Coleman (1972) c i tes the Califor nia Community Treatment Project which 

questio ne d the effecti vene s s of institutionalisation. This was a 

f i ve year e xper i ment i n which delinquents - other than those involved 
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in such crimes as murder, rape and arson, were granted probation and 

supervised and assisted within their own communities. This group 

showed a 72~ rehabilitation success rate in a 15 month follow up 

period. In contrast, a comparable group of delinquents who were 

institutionalised and then released on probation, showed a rehabilita­

tion s~ccess rate of only 4fJl/4. 

The chi ld who enters a reform school is dependent on his peer group 

and the staff to form impressio ns of himself as a social person. 

I n a s tud y of boy's accounts of their untoward behaviour given to a 

mi xed committee of boys and staff at a Ust D school in Scotland, 

Walter (1978 ) pointed out the dilemma facing the boy because of his 

divergent identit y wh en in the presence of staff or pupils. f---B 

usual l y has different accounts for different audiences but when 

compelled to relate an explanation in front of a committee comprising 

both staff and pupils, many boys chose the only alternative of saying 

not hing . 

Sandhu (1977 ) i n disc ussing treatment programmes for institutions, 

said that , ideally , a treatment programme should be a cordinated 

effort on the part of all members of staff. staff members should 

act as a team, playing their roles with a unity of purpose. f---B felt 

that t his was easier said than done as staff members us ual l y differ 

widely in their views on correctional strategies and in their di s ciplinary 

orientations. 
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Haskell and Yablonsky (1978) have pointed out that a common problem 

in juvenile institutions is conflict and mutual hostility between 

treatment staff and those concerned with custody and discipline. 

They have called this problem one of "parental value conflict" and 

have suggested that it often emerges most sharply in an i nsitution 

changing over from a "juvenile prison" emphasising custody and 

discipli ne to a rehabi litation approach. 

Weber (cited in Haskell and Yablo nsky 1978) carried out a study that 

revealed conflict that occurs in a training school where two divergent 

systems of resocialisation exist. It was noted t hat the approach in 

the training school was shifting from the ti ght control of behaviour 

to a permissi veness which allowed acting out. This pattern was 

preferred by members of the treatment staff who felt that this al lowed 

them to see the child as he really was. 

staff were noted : 

The following effects on 

(1) Disciplinary power was gradual l y removed fro m the cottage parents 

with t he r esult that instead of controlling the boy through fear 

and punishment , the cottage parent was forced to establish a 

relationship based on friendship. 

(2) The cottage parent s were given a subordinate a nd confusing role 

in the organisation. Their frustrations and anger were often 

displaced onto the boys . 

(3) The boys were also noted to play o ne authority fi gure (the cottage 

par ent) against another (t he therapist ). 



22. 

street et al (cited in Sandhu 1977) felt that the belief system 

(that delinquents are treatable or untreatable) and the institutional 

goals (c ustodial or treatment) are the two main elements wh ich are 

responsi ble for outcome in the treatment of delinquents. f-B identified 

three domi nant philosophies or beliefs which characterised different 

t ypes of institutions. 

(1) 

(2) 

( 3) 

Authority and obedience where inmates must learn to obey 

authorities. It is felt that the experience of incarceration 

and depri vation will make them change their de viant behaviour. 

Learning and socialisation where delinquents, who have not yet 

learned accepted norms because of a lack of proper schooling, 

can learn these norms if they are involved in a learning process, 

ie academic and vocational programmes. Children who come from 

a disorganised family should be s ocialised in the secure and 

supporti ve environment of the institution. 

Ther a py where , on account of deep seated deviance, rehabilitation 

should take place through extensive changes in character and 

perso nality . The methods employed are individual group and 

mi l i eu therapies. 

In all three of the abo ve approaches , the staff play a major role as 

agents for rehabilitation of the institutionalised delinquent child, 

In order to manage or treat the child in their care, staff members 

make implic it assumptions about his personality . The considerable 
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bod y of research built up in the las t decade i n Attribut i on Theor y 

(Antaki 1981) can be usefully employed to unders t and how staff members 

of an institution appr oach t heir r espect i ve roles . At tri bution theory 

is based upon att empts to underst a nd how indi viduals percei ve and e xplain 

the actions of their fellow huma n be i ngs . Harris and Harvey ( in Antaki 

1981) explained that the social percept ions of untrained observers have 

become known as "attr ibutio ns " and are used to describe processes 

involved in impression formation, l abelli ng interpersonal perception 

and persona lity assessment. An attributional approach has developed 

from a n emphasis on the e veryday ordi nary explanation of interpersonal 

events made by persons e xperie ncing those social events. Harris a nd 

Harvey (pg 62), using Haider ' s (1944) Theory of Phenomenal Causalit y , 

have pointed out that 

"In understanding a n e vent in the social environment , 

attributing changes to a person ' s characteristics, is 

simpler than looking for a physical cause which might 

interact with a multitude of ot her physic al forces or 

itself be t he product of comp l ex f orces " . 

This is based on Haider's hypothesis that locating t he final 

(personal) cause for an event would be preferred to a more complex 

enviro nmental explanation . 

Harris a nd Harvey (1981 ) have cited a study by Jones, Davis and Gergen 

do ne in 1961 which pr ovides e vide nce that behaviour which is inconsis­

tent with desired norms will be more informative to a perceiver than 

will behaviour which is consistent . Harris and Harvey have interpreted 
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this to mean that behaviour that is socially acceptable does not 

allow many strong inferences to be drawn about the actor ie a 

behaviour's degree of social desirability in terms of social norms 

is inversely related to the number of inferences or attributions 

that it elicits • 

An example to illustrate this would be the child who attempts to 

absco nd from a reform school . This behaviour is inconsistent with 

the desired norms or rules of the school and is considered by the 

staf f to be in need of immediate intervention. According to 

attribution theory, the child may attribute reasons for his attempt 

to abscond to environmental fact ors, ie he hates being "locked up" 

or something is happening at his home about which he is worried. On 

the other hand, s taff members who view the same act are, in terms of 

the theory, more likely to make attributions about the personal 

characteristics of the absconder as explanations for his attempting 

to run away, ie he is impulsive, irresponsible, untrustworthy and 

needs closer supervision. 
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1.3 RULE VIOLATIONS AND REPRIMANDS 

In an institution for delinquents , the major task facing staff members 

i s to c hange t he ant i -social values, attitudes and behaviour of its 

i nmates . Reprimands for unacceptable behaviour in the ins titution 

occur fre que ntly in s tri ving to achieve this aim. 

In a study compar ing r eprimand effectiveness in a group of child care 

workers , Mancuso and Handi n (1980) s tudi ed how differ ent wor kers bring 

differ ent o bservat i ona l schemes to their work. Each c hild c are worker, 

t hrough hi s uni que l ife e xperiences builds up his own i mplicit persona­

lity theori es which ultimately guide his actions towards t he children 

wit h whom he i nteracts. Mancus o a nd Handi n (op cit) felt that there 

wo uld be gain fro m de ve l oping a clearer understanding of the implicit 

personality t heories of child care workers , particularl y those aspects 

of i mplicit t heories which wor kers t ake to be the parameters that effect 

change i n behavio ur . More s pec ifically in t he i r att empts to bring 

about be ha vi our alt eration , Mancuso and Handin (op cit) pointed out 

that worke rs woul d ha ve t o gi ve particular thought t o t he matter of 

how direc t reprimand of t r a nsgressio n brings about change. 

Mancuso (1979 ) has developed the hypothes i s that a r ule violator will 

c omp ly with a r eprimand when the r epri mand s i tuation pro vi des a choice 

by which t he transgresso r or r ule vi olator can e xpect the greater 

possi bility f or extendi ng and defining his cons trui ng system. 1--B 

explai ned t ha t i n a repr imand s i tuation , there are two or more act ors 

and each has his own cons t ructions . The very f act t hat one perso n 

c ons trues t he ot her as a r ul e-vi olator indicates t ha t the judge 

(pote ntial r epr i mander) has obs er ved a person who behave s in ways 
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which invalidate the constructions wh i ch t he potential reprimander 

would apply in that event. In other words the reprimander tri es to 

emphasise his rule or his construction of the event to which the rule 

applies and his reprimand (which may take many forms) wi ll be an 

attempt to get the rule violator t o agree with the construction which 

he would have applied t o the situation. Rules in this context are 

seen as prescriptions for construing e vents. Mancuso (op cit) has 

poi nted out t hat in order to play the role of reprimander, t he person 

must construe the construction processes of the transgressor. 

In support of t hi s theory , Mancuso and Handin (1980) have reported 

clinical observations in child care settings. It was assumed that a 

chi l d care worker's perceptions of the total reprimand context would 

incl ude the child ' s trangression as well as the perceived views of 

super visors and peers and these factors would determine the behaviour 

of t he child care worker when he assumes his role as reprimander. They 

pr oposed further that effecti ve workers take the child's cognitions to 

be a part of the reprimand context and recognise that t he reprimand 

s t yle e vol ves fro m the t otal context. 

Manc us o and Handin (op cit ) found that restitutive reprimand in which 

t he c hild is forced t o make restitution for his rule breaking acti vity 

(e g pa ying fo r a broken window) was the mos t favoured reprimand with 

child care workers when compared with explanatory a nd retri buti ve 

(p unishm ent ) r epr i ma nds. In additi on , they fo.und. t hat where the 

e xplanatory reprimand was e n~orsed , i t was endorsed most often by 

hi gh peer-rat ed workers . The pos sibility was entertained that 

explanatory reprimand does more effecti vely change behaviour when used 

by high r ated worker s. They suggested that perhaps high peer-rat i ngs 



27 

by fell ow child care workers and success with e xplanatory reprimand 

ar e inter-related through a thir d "moderator" variable. 

In a dvoc at i ng a perso na l cons truc t approach to rule following and 

r e primand, Ma nc uso (1979 ) has suggested that the relatio nships between 

at tribut i ons about reprimands a nd the outcomes of the reprimandsituation 

should be explored . 1---e has indic ated t hat there wou ld be value in 

studyi ng the relat ionships betwee n a r e pri mander' s cas ual attributions, 

the t ypes of r eprimand he uses and the out comes of the reprimands i n 

varied t ransgress ion s ituations . 



PART TWO 

R A T I O N A L E 
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2 .1 TI--EORETICAL BASIS 

A review of the recent literature provides a strong theoretical 

rationale for this study. Regardless of specific theories of 

delinquency, there appears to be considerable agreement that outcome 

success rate for delinquents who are institutionalis ed as a form of 

treatment, remains particularly low. The 30~ non-recidivism rate 

recorded at the Reform School in this study is in agreement with similar 

figures in other countries. In this regard, the 1973 National Advisory 

Commission of the US A (cited in Sandhu 1977) has stated that, 

although the objective of institutionalised treatment for delinquenc y 

is aimed at pre vention of crime and resocialisation of delinquents, 

it appears to be failing dismally in this attempt. 

By institutionalising a child, society expects changes in his values, 

attitudes and behaviour towards socially more acceptable standards. 

What appears to be actually taking place is a labelling and stigmatising 

of the child during the critical adolescent stage of identity formation 

resulting in lowered feelings of self-esteem, diminished aspirations 

and increased self-perceptions of being rebellious (Norris 1977 and 

Chassin et al 1981). 

The effect s of what Goffman (1961) referred to as the "total institution" 

concept seem to be inherent to most custodial t yp es of institutions. 

The disculturat ion effect s and the "mortification of Self" which takes 

place seriously inhibits the child's potential for making a success ful 

re-entry into society . The removal of the child from his s ocial 

environr-ient and his incarcer ation in an institution for delinquents, 

usually res ults in th e child identifying hims elf with a delinquent 
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sub group and in society identifying this child with the label of 

deDnquent. A considerable amount of research has shown that the 

label of delinquent applied to a person remains particularly persis­

tent over time - Farrington et al (1978), Chassin et al (1981), 

Murrell and Lester (1981), Slabbert (19ffl). 

Although the process of labelling a child as delinquent may have begun 

a long time before he is placed in a Reform School, it is important to 

examine and analyse in what way the child is perceived within the 

institution and in what way the labelling effects may be perpetuated. 

The inmates, while they are in the institution , are largely dependant 

on the staff and their peers to form impressions of themselves as social 

persons . The s tudy by Walter (1978) highlights the dilemma facing the 

boy who has a divergent identity when in the presence of either staff 

or pupils. Although it would be informative to elicit the perceptions 

of the nature of the "de]nquent'' child from both staff and pupils and 

compare these, the intended size of this study limits t he present 

assessment to that of staff perceptions of the delinquent child. 

In a series of studies on reprimand effectiveness by Mancuso and his 

co-workers (1979 , 19ffl) they found that child care workers,employed 

in agencies for children in need of care who had experienced very 

unstable living conditions , used the most severe forms of reprimand 

for behaviour which was considered to be socially undesirable. These 

workers appeared to be unconcerned about the reprimands immediate 

effectiveness i n altering unwanted behaviour. This implies that 

the child-care workers were more concerned about changiAg socially 

undesirable behaviour than changing other types of unwanted behaviour 
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manifested at the time. The primary aim, therefore, of these child 

care workers appear s to be an attempt to change socially unacceptable 

behaviour by reprimanding such behaviour severely. 

It woul d be important to e xamine whether the same primary aim is 

prevalent in an institution such as a Reform School where the chief 

function may be more custodial than rehabilitati ve and aimed more at 

maj_ntaining day to day order in the institution, than ch anging hasj_c 

values attitudes and behaviour of the boys. 

Mancuso (1979 ) has indicated that in order to successfully play the 

r o l e of reprimander , a person must construe the transgressor's 

construction s ystem . In other words , the reprimanuer must make 

i mplicit personality assumptions about the other person before _he can 

s uccessfully a pply an effective reprimand whic h he hopes will change 

the rule violator~ behaviour . 

Attribution Theory (Antaki 1981) provides a model to assess staff 

members attributions or constructions about the personality characteris-

tics of the inmates of a reform school. Attribution theory suggests 

t hat an observer of an event will make personality attributions about 

the person causing the e vent , particularly when he is involved in 

beha viour which is inconsistent with desired norms, ie when he becomes 

a rule-violator . 

A re pertory grid technique based on Personal Construct Theory (PC T) 

de veloped by Kell y (1955) wil l be used to assess staff members con-

struct i ons of t he nature of the delinquent child. The implications 

whi c h these c ons tructions have for the social ident i ty of the child 

while in t he i ns t i t ut i on will also be examine-d. · . f\ .. rn.El.jp:r a.cJ vantagE:? 
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of the repertory grid technique is that it allows the generation of 

constructions which will be a valid reflection of those applied to 

the boys by staff members in a Reform School. In addition a 

repertory grid allows a rank ordering of rule-violating elements in 

terms of these constructs in order to provide a statistical relation-

ship between them. Miller and Treacher (1981) in support of a PCT 

approach to delinquency have stated that it potentially allows a researcher 

to examine the complexity of another person's construct system, without 

forcing them into preconceived categories. Construct theory enables 

the researcher to take account of complexity and at the same time 

provides guidelines which prevent an overwhelming tide of inexplicable 

diversity. 

The second phase of this study will use the same rule-violation 

elements applied in the first repertory grid to rank reprimands 

according to their level of effectiveness. The implications which 

these reprimands have for the management of the child and their relevance 

to the custodial or rehabilitative aims of the institution will also be 

examined. 

2.2 THE RESEARCH SETTING 

The research setting chosen for this study is the only white male 

reform school in South Africa. Pupils are admitted from all areas 

of the country either directly through the .Juvenile Criminal Courts 

or through transfer from a school of Industry. 
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All the children in the school are basically viewed as "children in 

need of cars" in terms of the Children's Act of 19BJ. 

Approximately half the pop, 1lation of pupils at the school is transferred 

from Schools of Industry by order of the Mini ster of National Education. 

Reasons for these transferrals may be persistent absconding, uncontrollable 

behaviour and abuse of dagga while at the School of Industry. The 

remainder of the pupils at the reform school are committed directly from 

magisterial juvenile criminal courts for offences such as housebreaking, 

theft, motor car theft, possession of drugs and assault offences. 

The existence of a reform school as defined by the Children's Act of 

19BJ allows the youthful offender to be admitted to areformatory 

rathe r than a priso n . The pupil enters an educationally oriented 

environment where he is viewed as a "pedagogically deprived child" in 

need of education and also re-education. 

The child admitted tc a reform school stays , on average, for a 24 month 

period, after which he is "released on licence" in the care of parents 

or parental substitutes under the supervision of a welfare officer. 

Ullman (unpublished thesis) , in describing this Reform School, has 

seen its main aims as education and correction. The child, · placed 

in this Reform School, receives both an academic and a practical educa-

tion. The school has classes in both English and Afrikaans from std 

6 to std 10, and offers courses on a practical and standard grade level. 

There is also a special class for children of low intelligence. It is 

possible for a boy to write the National Senior Certificate examination 



32 

at the end of std 10. All boys in the school must take at least one 

practical subject from the following: 

Woodwork, Metalwork, Painting, Motor Mechanics and Bricklaying. 

Extramural activities include a variety of summer and winter sports as 

well as cadet training, hobby-art and singing. 

On entering the Reform School each boy receives a black badge and is 

placed in a "secure" hostel according to his age or physical size. 

The privilege of going home on holiday in June or CEcember of each 

year and of moving to a less "secure" hostel depends on his behaviour 

with in the institution. A hierarchical badge system based on good 

behaviour in clearly defined categories such as: 

Adaptation,Attitude, Perseverence, Relationships, Schoolwork etc. 

is in operation with regular evaluations carried out on each boy by 

all staff members who have interactions with him. 

Each boy , on arrival, is assigned to a psychologist who takes a back­

ground history from him, administers IQ, personality and scholastic 

tests, and places him in an appropriate standard . Each boy is seen 

at regular intervals for individual counselling and each boy may 

request to see his psychologist if he so wishes. Besides academic 

and practical education , the boys are offered vocational guidance and 

guided gr oup interactions under the supervision of the psychologist. 

A system has recently been introduced by which all staff members are 

encouraged to become more involved with the hostel life and extra-mural 

activities of the boys by vis iting the school over the weekend at least 

once a month. 
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The child who is committed to a reform school often comes from a 

social environment characterised by disharmony, familial discord 

and stri fe, experimentation with drugs and invol vement with s ub-

cultural group or gang activities. The social forces which structure 

his new custodial enviro nment are l argely the result of the ideas, 

values and opinions of the people who staff the school and are based 

on their constructions of the nature of the delinquent chi ld and what 

he needs. The personality attributions made by staff members about 

t he r eform school boy af fect their decisions when responding to him , 

ma naging his r ule-violations and planning the mode of his treatment. 

Duck (1981) has s tated that one of the most important omissions of 

the las t thirty years of work in personal construct psychology has 

been the failure to de ve lop its implications in the social s etti ng. 

In addition , he pointed out t hat people are influenced by their 

knowledge of social forces and norms, by their own s elf esteem and 

various processes of a ritual f ormal nature which affect their actions . 

These statements have relevance for the reform school used in this 

s tudy which appears to be undergoi ng a change in treatment policy 

s imilar to that described by Weber (cited in f-'askell and Yablonsky 

1978 ) in which he described a movement from a custodial oriented 

policy t o one where a treatment model predominates. As noted by 

Weber, the s hift in the emphas i s of t reatment has implications for 

staff roles , values , own feelings of se l f esteem and their actions 

t owards the inmates in their care. 
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The reform school in this study has a diverse staff group characterized 

by differing levels of education training and experience which manifest 

as different personal theories amongst the staff about delinquency and 

its treatment. As a psychologist employed on the staff of this 

Reform School, it has been my observation that this diversity results 

in widely differing views and recommendations during staff group 

discussions and often presents difficulties in arriving at a shared 

s olution for a particular problem. Further, this diversity in staff 

produces differing reactions towards changes taking place in the mode 

of treatment at the institution. 

In the light of the changes presently taking place in the reform school 

and with a view towards planning in-service training for staff members, 

a study of staff group perspectives of the nature of the delinquent 

child and differences amongst staff sub groups certainly seerrsto be 

indicated. 

2.3 AIMS OF THIS RESEARCH 

This study aims to use a construct theory approach to examine staff 

constructions of the nature of the institutionalised delinquent child 

in a reform school. These constructions will be assessed as personality 

characteristic attributions based upon the rule-violating behaviour 

within the institution. In addition, implications of such staff 

perceptions or attributions for the management of the delinquent child 

will be considered. 

. . --.·: ·. "·:.: '.·.> 
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2.4 RESEARCH QUESTIONS 

I n order to facilitate the above aims, the following two questions 

will be addressed by this study: 

(1) How do personalit y attributions of staff members towards 

reform school bo ys affect their decisions with regard to 

t he reprimands they use to manage the rule violator and do 

staff groups differ in this respect ? (Phase 1) 

(2 ) How are boys in a reform school construed in relation to 

the rules they violate in the school and do subgroups of 

staff differ in their constructions? (Phase 2) 



P AR T T HR E E 

METHODS OF RESEARCH 
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3.1 S U B J E C T S 

The staff of the Reform School used in this study can be clearly 

differentiated into subgroups bas.ed upon differences in role function, 

education level and post school training. The following groupings 

are relevant : 

3.1.1. SUPERVISORY STAFF 

There are 28 in this group and it is made up of male supervisors and 

female hostel matrons who are most often the wives of the male super-

visors. The male supervisor performs a chiefly custodial role which 

may include escorting boys to different activities, intra and extra­

murally, supervising hostel duty , general administrative tasks and 

responsibility for reading incoming and outgoing mail of the bo ys. 

The female matron is responsible for providing clothes and bedding 

and preparation of food for the boys in her hostel. Q.Jalifications 

for these positions do not require any post school formal training. 

3.1.2. TECf-NICAL SUBJECT TEflCHERS 

There are 11 in this group, all males, who teach practical trade subjects. 

Most of them are qualified artisans in their trades and in addition have 

taken a teaching diploma in the technical direction. 

3.1.3. ,ACADEMIC SUBJECT TEflCHERS 

These are 16 in number, five of whom are female. They teach the usual 

high school subjects on a higher practical or standard grade level. 
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They have formal qualifications, ie a university degree and a qualifi­

cation in education or at least a three year teacher's diploma from a 

trai ni ng college. 

All teaching staff members are required to assist with extra mural 

activities whic h i nclude art, sports and cadet training. The y are 

also encouraged to visit the hostels during the evenings and over week-

ends. Some of t he teachi ng staff serve as hostel fathers who take 

responsibilit y fo r t he administration and s upervision of t he f our 

hostels at the school . 

All staff members who had been at the school for l ess than one year 

were excluded from the group who completed the grids as it was felt 

that it takes a certai n period to become accustomed to the routine 

and demands of the s chool environment and to form personal opinions 

about t he nature of the pupils within the institution. 

The administ rat ive staff were excluded f rom the study as they have 

little direct contact with the pupils. The four ps ychologists were 

also excluded as t wo of them had been at the Reform School for less 

than a year and were asked to assist in the administration of the grids 

to the res t of t he staff. 

One hostel matron , one technical subject teacher and one ac ademic 

subject teacher did not participate in the study . The first t wo did 

not attend eit her of the t wo grid administration sessions and the 

academic teacher ref used to hand in his assessment as he di d not l ike 

being part of an "experiment" and could see no sense in t he study. 
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H3 declined an opportunity to discuss the study in depth with the 

researcher. 

After the exclusion of staff who had been at the school less than one 

year and those who refused · to participate, the following group emerged: 

SUPERVISORY STAFF: 11 - 8 males, 3 females 

TECHNICAL SUBJECT TEACHERS: 8 males -

ACADEMIC SUBJECT TEACHERS: 10 - 6 males, 4 females 

3 .2 P H A S E 1 

RANKING OF REPRIMANDS IN RELATION TO RULE-VIOLATION ACTS 

. In phase 1, each staff member of the selected cohort was required to 

rank 8 reprimands in terms of their effectiveness in responding to 10 

rule vio lations . 

3.2.1. .APPARATUS 

3.2.1.1. Choosing representive rule-violation acts: 

Kelly (1955) pg 230 

"If a t est is to indicate how the subject develops his role 

in the light of his understanding of other people, it is 

necess ary that the other people appearing as elements in 

the test be sufficiently representative of all the people 

with whom the subject must relate in his self-construed role". 
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In order to comply with these requirements for representativeness 

and in accordance with Attribution theory, which suggests that acts 

which are inconsistent with desired norms will attract personality 

attributions about the person committing the act, the following question 

was asked of all staff members in the school: 

"List at least ten problems you come into contact with in your 

daily interactions with the Children's Act School Child". 

From the list of problems supplied, those most frequently mentioned 

were selected as rule-violation acts. Po a further measure of 

representativeness, the punishment book, which is the official record 

of punishment given to pupils who violate rules in the institution, 

was consulted for the most frequently punished offences over a six 

month period, ie November 1981 to ,April 1982. 

The two most frequently punished offences in the punishment book were: 

a. Absconding 

b. Dagga smoking within the institution. 

From the list supplied by the staff the following problems were the most 

f requently mentioned 

The boy who: 

a. Refuses to do his schoolwork. 

b. Has slovenly habits, ie dress and table manners. 

c. Has no perseverence. 

d. Is cheeky , discourteous and swears. 

e. Is rebellious and negative. 

f. Seeks attention continually. 

g. Attempts to abscond. 
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The following two rule-violations were added by the researcher as they 

occur less often than the abovementioned acts, but tend to evoke strong 

emotional reactions from the staff when they do occur. In addition 

it was hypothesized that the elicited reprimands to these acts would 

highlight differences between subgroups. 

a. The boy who cuts his wrists with a blade 

b. The boy who has unacceptable sexual habits such as commit ting 

sodomy or e xposing himself to a female teacher. 

The 10 rule-violation acts taken from the three abovementioned sources 

t hen became: 

The boy who: 

A. Absconds ■ 

B. 8'nokes dagga in the school. 

C. Refuses to do his schoolwork. 

0. Is rebellious and negative. 

E. f--es no perserverence. 

F. f--es slovenl y personal habits. 

G. Swears and backchats. 

H. Seeks attention . 

I. Cuts his wrists with a blade. 

J. f--es unacceptable sexual habits. 
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3 .2 .1.2 Choosing appropriate reprimands 

Firstly a list of direct reprimands was obtained from those suggested 

as guidelines for handling the pedagogically deprived child in the 

"Ceparternent van Nationale Opvoeding - •n Professionele Handleiding vir 

al die Opvoeders van Pedagogies Verwaardloosde Kinders aan Kinderwetsole" 

pg 111-124. In addition "being sent to a psychologist" was included 

as this is often seen as a reprimand by both staff and pupils in the 

Reform School. Also included was the possibility of transfer to 

prison which happens occasionally with a boy who is obviously not 

benefitting from the school environment and whose behaviour and actions 

are seriously influencing those of his peer group, 

The list of direct reprimands then became: 

1, Verbal warning. 

2. Withdrawing privileges such as weekend leave, outings etc. 

3, Extra work on the grounds in order to make up for the rule violations. 

4. Personal suffering or discomfort has §}ready occurred and is seen 

as punishment enough, eg the boy who absconds and returns hungry 

and wet. 

5. Isolation and locking up in a cell, 

6. Corporal punishment. 

7 . Transfer to prison, 

8, Being sent to a psychologist. 
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3.2.2 PROCEDURE FDR PHASE 1 

The cohort of staff members was divided into two groups, ie super­

visory staff and teaching staff, as it was apparent that more 

e xplanation of instructions and a longer time period would be 

necessary with the supervisory staff group, some of whom had difficulty 

reading and understanding the concepts and following the instructions . 

At t he outset, staff members were assured that their evaluations would 

remai n a no nymous and all that was required was that they indicate if 

t he y were supervisors, academic or technical subject teachers. The 

i nstructions were printed on a separate sheet in English and Afrikaans 

and eac h staff member received a copy. The reprimands and rule-

vi ol at i on acts were presented in English and Afrikaans: 

1. The first rule violation act was randomly selected from the 10 

possibles and shown on an overhead projector. 

2. Staff members were requested to copy down the rule-violation 

act at the top of the first page of the supplied booklet. 

3 . The eight possible reprimands were shown in a randomly selected 

order on the overhead projector. 

4. The staff members were asked to rank the eight reprimands according 

t o their appropriateness on the first rule-violation act as 

presented. They were asked to choose the most appropriate 

repr imand and write this down directly beneath the rule-violation 

act. From the remaining seven they were again asked to choose 

t he most appropriate reprimand for the rule-violation and to write 

th i s under the first. This process continued until all eight 

reprimands had been written down in order of appropriateness. 
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5. The staff members were then asked to supply a brief description 

of the type of child who commits this rule-violation act. 

6. A second rule-violation was selected from the remaining nine and 

the staff member was again requested to rank the same eight 

reprimands (shown . on the screen in a different randomly selected 

order), according to appropriaiBless for handling the second rule­

violation, and then to supply a description of the type of boy who 

commits this offence. 

7. The same process was repeated until all ten rule-violations had 

been presented. 

The completed assessments were collected and transcribed onto a table 

with reprimands as colurrrsand rule-violations as rows. 

3.3 P HA S E 2 

CONSTRUING THE NATURE OF THE RULE-VIOLATOR USING 

A REPERTORY GRID TECf-NIQJE. 

3.3.1. APPARATUS 

3.3.l.l. Repertory Grid Technique 

Fransella and Bannister (1977),in advocating the repertory grid 

technique as a research tool, have indicated that it is not a set of 

rigid prescriptive rules, but is a highly flexible device to enable 

one to elicit constructs, and quantify them in some way. They have 
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explained that, without the use of Construct Theory, the technique 

tends to become rigid but when starting off with the premise that all 

living creatures derive meaning from their world by seeing similarities 

and differences between events and construing their replications, then 

we have a truly flexible instrument at our disposal. 

The Repertory grid technique appears to be well suited to the aims 

of this study which are to elicit constructions on the nature of the 

child which are as representati ve as possible of the present opinions 

of the staff of the Reform School. The Repertory grid technique 

enables the researcher to elicit constructs which are a valid reflection 

of staff perspecti ves and are not unnecessarily constrained by e xtraneous 

t heoretical variables usually present in survey and questionnaire type 

investigations . 

A repertory grid requiring ranking of the elements was chosen since 

Slater (1977) has indicated that ranking is as reliablP. as more elaborate 

methods of comparison, informants are glad to survey all the elements 

before beginning to rank them, find the task simple, do it quickly and 

fee l s atis fied with the results. Ranking of the elements was preferred 

to rating si nce rating would require a separate evaluation of each element, 

would greatly increase the complexity of the task required and the time 

taken to perform it, particularly when carried out in a group setting. 

Shaw (1981), in comparing the ranking and rating methods in repertory 

grid techniques , has warned that, although ranking methods provide very 

muc h greater discrimination, this may force subjects to indicate differences 

between e lements where ·• he really sees · rlo . di ffereflce ·• $he has also 

indicated that there is a tendency for the rankings to be made in 
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relation to the explicit pole of the construct without taking much 

account of the contrasting implicit pole. 

3 .3 .1.2 Eliciting the Constructs 

Shaw (1981) has described four distinct methods of generating constructs 

in a grid. Thes e are: 

a. Supplying them 

b . Eliciting them by t riadic s ort 

c. Non-verbal construct concepts 

d. Laddering. 

In dis cussing supplied cons tructs, she has indicated that this is the 

quickest way to generate constructs and that this approach can be useful 

provided that the constructs supplied are known to be representative of 

the ones that the subjects would have spontaneously produced and that 

there is already an adequate understanding of what they mean. 

Fransella and Bannister (1977) have stated that in clinical and educa­

tional fields,from a practical point of view, providing constructs can 

be vital. They have also indicated that it is impossible to "supply" 

a construct. A construct is not a verbal label but is the actual 

discrimination which the subject makes between the elements. The 

verbal label serves merely as a reference point. Thus, all that can 

be supplied is the verbal label to which people attach their own constructs. 

In this s tudy , constructs were supplied as it was essential that all staff 

member s use the same constructs to assess the nature of the delinquent 

child and thereby make sub-group comparisons possible. In order to 
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comply with requirements that the constructs be representative of the 

ones that the staff would have spontaneously produced, the descriptions 

of the t ype of child who commits a particular rule violation act which 

were supplied in Phase 1, were analysed. CBscriptions which were 

similar were c ombined and those most frequently used were selected to 

represent the explicit pole of the construct. 

used constructs were: 

1. Lazy/unmotivated. 

2 . Aggressi ve/s hort tempered. 

3 . Ne gl ected/needy 

4 . Attention seeking . 

5. Rebellious/undisciplined 

6. Anxious/insecure 

7. Immature/irresponsible 

8. Unhap py/depressed. 

The eight most frequently 

The elements to be ranked according to each construct in the repertory 

gri d were the same 10 rule vio lation acts used in Phase 1. 

3 .3 . 2 PROCEDURE FOR PHASE 2 

I n Phase 2 s t aff members were required to rank the 10 rule-violation 

acts according t o t he e xplicit pole of each construct and to do this 

for a l l 8 constructs . 
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Permission to administer the grids in group sessions as in Phase 1 

was refused by the Principal owing to the shortage of time available 

before the end of the school term. In order to overcome this problem, 

a list of the 10 rule-violation acts was printed and pasted onto the 

front page of a booklet. A separate sheet containing the 8 constructs 

(presented in a randomly selected order) was also supplied to each staff 

member. 

Each staff member was approached individually and in his home language, 

asked t o writ e each of the 8 constructs at the top of a separate page 

and t hen t o r ank the same 10 elements under the constr uct according to 

their applicability to that construct. 

3 .4 MISSIN G DAT A 

In Phas e 1, where the grid assessments were done in a group setting, 

i t was discovered that some people had left out one of the constructs 

t o be assessed and othe15had left out one of the elements to be ranked. 

Since the assessments were submitted anonymously, it was impossible to 

t r ace the persons concerned. 

In discus sing the assessments of individual grids using the principle 

components analysis, Slater (1977) has warned that where one entry in 

a grid is mi s s i ng, either the construct or the element is lost. The 

cli nician i s free to choose which may most easily be spared. 

This is not e ntirely applicable to this study which only analysed 

corr, binsd gr i ds . '.'/r,ere an ele'.""ient had been left out in the order of 

ranking , it was gi ven the ranking of 8, ie the least applicable to that 
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particular construct. In accordance with Slater ( op cit), however, 

where a whole construct had not been assessed, this was left out in 

the calculation of thefutal rankings for that sub-group. 

In Phase 2, this problem did not arise as the assessment booklets were 

given out and received . back individually . Each booklet was checked 

as i t was handed in . In this way, it was discovered that two persons 

had not ranked the elements according to each construct but had chosen 

one element in each case as most appropriate to each construct. These 

two persons were requested to complete the assessment in the pres cribed 

way . 

3.5 ANALYSIS 

The rankings obtained from Phase 1 and PhaSB2 were transcribed onto grid 

tables by writing down the rank place assigned to each element under each 

construct. A separate grid was drawn up for each staff member's rankings. 

For both Phase 1 and Phase 2, the total summation of rankings for each 

element construct intersection was obtained by the addition of all 

individual staff members ·' rankings for that element/construct inter-

section, In this way, two grids were drawn up which contained the 

totals of the summed rankings and represented the assessments of the 

whole staff for Phase 1 and for Phase 2. 

In addition , the data for Phase 1 and for Phase 2 were separated into 

the three different sub-groups and the total summation of rankings for 

each element/construct intersection was obtained. These totals then 

represented the views of each of the sub-groups of staff, ie supervisors, 

technical subject teachers and academic subject teachers. 
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In other words, all the individual staff members' grid assessments were 

summarised into four grids for Phase 1 and four grids for Phase 2. 

a. A grid for the staff group as a whole. 

b. A grid for the supervisory staff. 

c. A grid for the technical subject teachers. 

d. A grid for the academic subject teachers. 

In order to comply with the data requirements of the Ingrid 72 computor 

programme, the 8 combined grids were ranked. In Phase 1 the elements 

i n each construct were ranked from 8 to 1, according to their totals, 

with t he highest value being ranked B. In Phase 2, where there wer e 

10 e lements , t he highest total was assigned to the rank of 10 and so on. 

Where ties occurred in the totals, the prescribed rankings were added 

and each total assigned half of the summed rankings. 

3 .5.1 STATISTICAL ANALYSIS 

The eight combined grids were then analysed by a Univac computer using 

the I ngrid 72 computer programme based on principle components analysis 

devel op ed by Slater (1972). The full rationale and mathematical basis 

of this programme has been set out in Slater (1977). 

The Ingrid 72 programme provides a large output of data which includes 

corre l ations between constructs, qistances between elements and measures 

of variation. In addition it searches out the greatest variation in 

the grid and imposes mathematical axes on these. 



The Ingrid 72 programme enables a visual mapping of the elements and 

constructs to be made and also demonstrates the linkages between the 

constructs and elements. 

Rathod (1981) has described the Principal Components Analysis as a 

method which transforms an original set of variables to a s et of hypo­

thetical variables or components which have the property of being 

uncorrelated. The hypothetical components are selected i n s uch a 

manner that the first component accounts for maximum variance, the 

s econd component for maxi mum variance s ub ject to being uncorrelated to 

the first and so on. 

It is us ual for the first three components which emerge from the 

analysis to account for ffio/o or 9Do/o of the total variation of t he grid 

(Slater 1977). When this is so, much of the information concerning 

the relationships of t he constructs and the elements with one another 

can be shown by mapping the dispersion on the axes of the major components. 

A number of methods have been suggested for graphically representing 

the principal components generated by Ingrid 72 (Slater 1977 , Rathod 

1981, Kelly and Taylor 1981). The graphical representation employed 

in t his study was the method s uggested by Kelly and Taylor (op cit) in 

their s t udy : 

Kel l y and Taylor (op cit) have described their graphical figure as the 

best fi tting two dimensional approximation to the distribution of all 

the elements in terms of the constructs~ 
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The first and second components generated by Ingrid 72 formed horizontal 

and vertical axes respectively. The elements were located on these 

axes by their loadings. Their dispersion was enclosed in a circle 

with a large enough radius. The constructs were represented by their 

loadings as lines on the circumference of the circle. Opposite poles 

of a construct were shown diametrically opposite one another on the 

circumference connected by an imaginary line across the circle. 

Perpendi culars from the points for the elements onto this line show the 

best approximation of their positions on a scale for the construct. 

The location of the constructs on the circumference is obtained by pro­

jecting a line from the centre through the co-ordinate points provided 

by their respective loadings on each of component 1 and component 2. 

In addition to the graphical representation, the table containing the 

relations between constructs and elements expressed as cosines was 

consulted. Slater (1977) has indicated that cosines are the mathema­

tical equivalent of correlations and can be used in this manner. The 

table of cosines was employed to express the degree of association 

between the constructs and elements in both Phase 1 and Phase 2. 
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P H A S E 1 
I . 

RANKING OF REPRIMANDS IN RELATION TO RULE-VIOLATION .ACTS 

T.ABLE 1 The rule violation acts and reprimands 
concerned with Phase 1 

CONSTRUCTS ELEMENTS 

The boy who: 

Absconds 

Smokes dagga 
1 Warning 

Refuses to do his homework 2 Withhold privileges 

Rebellious and negative 3 Extra work 

No perseverence 4 Personal suffering 

Slovenly personal habits 5 Lock up in cells 

Swears and backchats 6 Corporal punishment 

Seeks attention 7 Transfer to prison 

Cuts his wrists 8 Send to Psychologist 

Unacceptable sexual habits: 

Ranking by the whole staff group of the reprimands 
according to the rule-violators 

TABLE 2 The ranking of the elements in terms of the 
constructs by staff group as a whole. 

CONSTRUCTS ELEMENTS 

1 2 3 4 5 6 7 8 

A 5.5 2 5.5 7 3 1 8 4 

8 1 5 6 7 4 2 8 3 

C 1 4 .5 3 6 7 2 8 4.5 

D 1 2 5 6 7 3 8 4 

E 1 3 4 5 7 6 8 2 

F 1 2 3 6 7 5 8 4 

G 1 3 4 6 7 2 8 5 

H 1 4 3 5 7 6 8 2 

I 2 3 · 6.5 4 5 6.5 8 1 

J 1 3 5 6 8 4 7 2 



T.ABLE 3 

COMPONENT 

1 

2 

3 

4 

5 

6 

7 
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Latent roots of the principal components 

of the variation recorded in Table 2. 

ROOT AS PERCENTAGE 

299. aJ 71.38 

59.86 14.25 

32.46 7.73 

14.25 3.39 

6.93 1.65 

3.39 .Bl 

1.8] .43 

f:>5 can be seen from the above table, Component 1 and Component 2 account 

f or a large percentage (66¾ ) of the total variation for this grid. 

These two components are used to form a graphical representation, 

(Fig 1) based upon the loadings of the constructs and elements on 

Components 1 and 2 as given in Table 4. 
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T.ABLE 4 Loadings of the constructs and elements on 
first two components 

CONSTRUCT COMPONENTS 
1 2 

A 2.67 -4. 96 

B 5.00 -2.61 

C 5.66 -1.53 

D 6.22 -:i .oo 
E 5.93 2.52 

F 6. 04 . 80 

G 5.88 -1.90 

H 5.71 2.71 

I 4.56 2.52 

J 6.10 .93 

ELEMENT COMPONENTS 

1 9.91 1.42 

2 4.12 - .54 

3 .38 .92 

4 -3.90 2.79 

5 -6.10 -2.23 

6 1.94 -6.04 

7 -10.51 1.26 

8 4.18 2.41 
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The construction of Figure 1 is explained in 3. 5 .1. This figure 

represents the best fitting two dimensional approximation to the 

distribution of all the lements in construct space. The elements 

are plotted as points on the surface by their loadings given in 

Table 4. The constructs are plotted as lines on the circumference 

of the circle by their loadings on components 1 and 2, given in 

Table 4. 

1 
F+ 

-J+ 

1-------------- -i---------------t COM!~• . . 
7 -,1- 3 2 

-F 5 

6 

Key : CONSTRUCTS ELEMENTS 

The boy who: 

A Absconds 1 Warning 
8 Smokes dagga 2 Withhold privileges 
C Refuses to do his homework 

3 Extra work 
D Rer.ellious and negative 

4 Personal sufferi ng 
E No perseverence 

5 Lock up in cells 
F Slovenly personal habits 

6 Corporal punishme nt 
G Swears and backchats 7 Transfer to prison 
H Saeks attention 

8 Send to Psychologist 
I Cuts his wrists 

J Unacceptable sexual habits 

FIGURE 1 Composite diagram for Components 1 and 2 for 
staff group as a whole. 
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Figure 1 shows that all the constructs are aligned with their explicit 

poles in the same direction indicating that they are positively corre­

lated with each other (See .Appendix 1 for table of construct correla­

tions) and that each reprimand element is rated in a similar way on 

each of the rule-violation constructs. 

Send to prison (7) as a reprimand is relatively far removed from the 

centre point indicating that this element has a large degree of salience 

i n accounting for the variation in this figure. The distance from the 

centre point is the square root of the element's sum of squares which 

loads differentially on the components. Since element 7 has the highest 

s um of squares value, this indicates that the staff are not indifferent 

to this element but have rated it either high or low in appropriateness to 

the relevant rule-violations. Element 7 is far removed from the centre 

point but is associated with the implicit (or opposite) poles of all the 

rule violations, suggesting that it is considered by the staff to be the 

least appropriate means of reprimand to handle the given rule-violations. 

I n a similar way, the staff consider locking up in a cell (5) and 

personal s uff ering or discomfort (4) to have little relevance as appro­

pri ate reprimands for these rule violations. This is shown by their 

alignment with the implicit (or opposite) poles of the rule violations. 

Making the boy do extra work (3) is seen to have little salience owing 

to its position in Figure 1 close to the centre of the axes. This 

s uggests that the staff are indifferent to this form of reprimand and 

have rated it neither high nor low in appropriateness. 
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Reprimands - Warning (1), Corporal Punishment (6), Removal of privi­

leges (2) and Send to Psychologist (8) are all relatively more closely 

associated with the explicit poles of the rule-violation constructs. 

This indicates that these reprimands are consistently considered the 

most appropriate by the staff to manage the rule-violations which they 

encounter most often. The degree of appropriateness or association 

between rule-violation and reprimand is given in Table 6 and the most 

appropriate reprimancsfor each rule-violation have been extracted and 

presented in Table 10. 

The follo wing table pro vides a statistical measure of the association 

betwee n all the constructs and all of the elements. The cosine is a 

mathematical equi valent of a correlation bet ween a construct and an 

element (Slater 1977). 

TABLE 5 Relations between constructs and elements expressed as cosines 

C0NSTRLCTS ELEMENTS 
1 2 3 .4 5 6 7 8 

A .197 .596 -.348 -.762 .022 .751 -.562 .165 

B . 736 .441 -.288 -.858 -.388 .598 -.818 .549 

C . 866 .537 .342 -.814 -.782 .547 -,840 , .367 

D ,906 .848 .039 -.827 -.813 .434 -.933 .562 

E .917 • 707 .158 -.506 -.857 -. 109 -.864 .851 

F . 906 .815 .347 -.680 -.883 .145 -.887 .583 

G .869 .711 .211 -.856 -.788 .585 -.880 .364 

H .906 . 582 .305 -.474 - .857 -.126 -.825 .8J5 

I .676 .602 - .337 -.304 -.489 - .234 -.719 .941 

J .930 . 722 .039 -.684 -.893 .180 -.864 .766 
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From Table 5 it can be seen that the staff consider the most 

appropriate reprimand for the boy who absconds to be corporal punish-

ment since this has the highest cosine value. The reprimand considered 

to be the most appropriate for dagga smoking within the institution is 

a warning. Each rule violation has an associated reprimand and these 

are summarised together with the other sub-groups assessments in Table 10. 

4.1.2 Rankings of reprimands according to rule-violations by 
different sub-groups of staff. 

TABLE 6 (a) The rankings by the supervisory staff 

CONSTRUCTS ELEMENTS 

1 2 3 4 5 6 7 

A 4 3 7 5 2 1 8 

8 3 5 6 7 2 1 8 

C 1 4 5 6 7 2 8 

D 2 3.5 5 6 7 3.5 8 

E 2 3 4 6 7 5 8 

F 1 2.5 2.5 6 7 5 8 

G 1 2 4 6 7 3 8 

H 1.5 4 3 5 7 6 8 

I 2 5 7 6 4 3 8 

J 2 4 7 6 5 3 8 

.a 

6 

4 

3 

1 

1 

4 

5 

1.5 

1 

1 
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TABLE 6 (b) Rankings by Technical subject teachers. 

CONSTRLCTS ELEMENTS 
1 2 3 4 5 6 7 8 

A 6 3 4 7 5 2 8 1 

B 2 6 5 7 4 3 8 1 

C 1 5 4 6 7 3 8 2 

D 1 3 5 6 7 2 8 4 

E 1 2 4 5 7 6 8 3 

F 1 2 5.5 4 7 5.5 8 3 

G 1 3 4 5 7 2 8 6 

H 1 4 3 5 7 6 8 2 

I 3 2 6.5 4 5 6.5 8 1 

J 2.5 4.5 4.5 6 ? 2.5 8 1 

TABLE 6 (c) Rankings by Academic subject teachers . 

CONSTRUCTS ELEMENTS 
1 2 3 4 5 6 7 8 

A 4 .5 2 4.5 7 3 1 8 6 

B 1 5 6 8 2 4 7 3 

C 1 4 3 6 7 2 8 5 

D 1 2 5 6 7 3 8 4 

E 1 3 4 5 7 6 8 2 

F 1 2 3 6 7 4 8 5 

G 1 3 4 6 7 2 8 5 

H 1 4 5 3 7 6 8 2 

I 2 3 5 4 6 7 8 1 

J 1 3 4.5 . 4 .5 7 6 8 2 



TABLE 7 (a) Latent roots of the principal components 
of the variation recorded in Table 6 (a) 
by Supervisors 

COMPONENTS ROOT AS PERCENTAGE 

1 283 .85 67.58 

2 84.76 20.18 

3 34.37 8.18 

4 7.02 1.67 

5 5.41 1.29 

6 1.90 .45 

7 1.19 .28 

TABLE 7 (b) Latent roots of the principal components of 
the variation recorded in Table 6 (b) by 
Technical Subject Teachers. 

COMPONENTS ROOT AS PERCENT AGE 

1 293.33 69.84 

2 52.21 12.43 

3 40.49 9 . 64 

4 18.35 4.37 

5 9 .20 2.19 

6 3.52 .84 

7 .89 .21 

TABLE 7 (c) Latent roots of the principal components of 
the variation recorded in Table 6 (c) by 
Academic Subject Teachers 

COMPONENTS ROOT AS PERCENTAGE 

1 284.76 67.80 

2 BJ .83 19.25 

3 33.SJ 8.00 

4 11.83 2.82 

5 4.40 1.05 

6 2.74 .65 

7 .83 .20 
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In Tables 7(a), 7 (b) and 7 (c) the first two components account for 

more than ffJ~ of variation for their respective grids. Components 

1 and 2 will therefore be used in each case to plot a graphical 

representation for each grid. The loadings on Components 1 and 2 

for the constructs and elements are set out in Table 8. 

TABLE 8 Loadings of the constructs and elements of first 
two components for the three sutrgroups of staff 

CONSTRUCT SUPERVISORS 
Comp 1 Gomp 2 

A -2.61 5.36 

8 -3.96 4.80 

C -6.17 .16 

D -6.20 -.95 

E -5.90 -2.32 

F -5.25 -2.71 

G -5.48 - .74 

H -5.26 -3.35 

I -5.48 2.25 

J -5.89 1.56 

ELEMENT Comp 1 Comp 2 

1 -8.34 -1.12 

2 -2.80 - .87 

3 1.36 -4.53 

4 4.41 - .96 

5 4.12 5.49 

6 - 3 .35 5.12 

7 10.84 -1.54 

8 -6.23 -1.58 

TECI--NICAL 
Comp 1 Comp 2 

-4.01 

-4 .97 

-6.13 

-5.87 

-5.80 

-5.68 

-4.92 

-5.79 

-4.64 

-5.92 

Comp 1 

-8.46 

-3.21 

.07 

3.06 

5.97 

-1.94 

10.99 

-6.48 

4.10 

3.24 

1.00 

.01 

-2.57 

-2.79 

-1.17 

-1.42 

-1.35 

2.07 

Comp 2 

-2.80 

-2.fD 

.33 

-3.11 

1.72 

4.06 

- .55 

2.89 

ACADEMIC 
Comp 1 Comp 2 

2.61 

3.49 

5.56 

6.17 

6.05 

6.00 

5.79 

5.43 

5.08 

5.95 

Comp 1 

9.97 

4.44 

.57 

-2.75 

-5.77 

.75 

-10.fD 

3.38 

-5.29 

-1.62 

-2.44 

-1.36 

2.18 

1.33 

-2.50 

3.27 

3.fD 

2.44 

Comp 2 

.48 

-1.12 

- .68 

4.00 

-2.01 

-6.14 

1.00 

4.48 

The compo nent l oadings set out in Table 8 are used to plot a graphical 

representation of the associations between the cons tructs a nd elements 

fo r eac h of the three s utrgroups. 



+J 

-t C 

+G- -
+D-

+ E 

Key : 

• 
1 

+A 
\ 

. 
8 

62 

COMP.2 ---- --
9 5 • 

2 • 
4 

. 
3 

CONSTRUCTS 

The boy who: 
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8 Snakes dagga 

C Refuses to do his homework 

D Rebellious and negative 

E No perseverence 

F Slovenly personal habits 

G swears and backchats 

H Seeks attention 

I Cuts his wrists 

J Unacceptable sexual habits 
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ELEMENTS 

1 Warning 

2 Withhold privileges 

3 Extra work 

4 Personal suffering 

5 Lock up in cells 

6 Corporal punishment 

7 Transfer to prison 

8 Send to Psychologist 

FIGURE 2 Composite diagram for Components 1 and 2 f or the Supervisors 
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FIGURE 3 Composite diagram for Components 1 and 2 for 
Technical subject teachers 
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Figure 2, 3 and 4 show a remarkable degree of similarity in the 

dispersion of the reprimand elements in terms of the rule-violation 

construct space. The clustering of the elements in terms of the 

constructs highlights the prominence of reprimands - Verbal warnings (1), 

send to psychologist (B), corporal punishment (6) and removal of privi­

leges (2) which are plotted close to the explicit poles of all of the 

constructs. Figure 4 has components which reverse the direction of 

the constructs relative to Figures 2 and 3 but the clustering remains 

very similar. These graphs show a large degree of aggreement among 

the three sub-groups of staff on which reprimands are most appropriate 

to manage specific rule violations. A statistical measure of the 

degree of association between the constructs and the elements is given 

in Table 9 and the two most highly recommended reprimands for each rule 

violation are summarised and presented in Table 10. 

Table 9 pro vides a statistical measure of the association between the 

elements and constructs in each of the three sub-groups as represented 

in the graphical figures above. These associations are expressed as 

cosines which are the mathematical equivalent of correlations. 
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TABLE 9 (a) Relations betwee n constructs and elements 
for the supervisors expressed as cosines. 

CONSTRUCTS ELEMENTS 

1 2 3 4 5 6 

A .302 .353 -.720 -.505 .387 . 903 

B .511 .202 -.701 -.786 .252 .910 

C . 955 .649 -.242 -. 896 -.E:00 . 599 

D . 923 .E:09 - .199 -.850 --.680 .376 

E .905 .664 .□28 -.775 -.778 .147 

F . 890 .834 .308 - .703 -.791 .130 

G . 899 .902 •□29 -.779 -.649 . 463 

H .851 .575 .231 -. 630 0.817 -.047 

I . 749 .263 - . 651 -.839 -.176 .630 

J .821 .425 -.585 -.865 -.327 .E:06 

TABLE 9 (b) Relat ions between constructs and elements 
f or the Technical Subject Teachers 
e xpressed as cosines . 

CONSTRUCTS ELEMENTS 
1 2 3 4 5 6 

A . 230 . 346 .025 -.832 -.383 .568 

B . 613 .062 -.078 -.866 -.453 .467 

C .881 .333 .134 -.766 -.858 .458 

D . 871 .564 -.014 -.663 -.885 .564 

E . 890 .775 .006 -.350 -.888 -.OED 
i 

F ! . 882 . SJ5 -.230 -.262 -. 864 -.050 

G . 822 .544 .147 -.465 -.850 .525 

H .881 .515 .188 -.462 -.855 -.024 

I .571 . 722 - ·.497 -.231 -.518 -.238 

J .728 .365 • □32 -.812 -.781 .510 

7 8 

-.553 -.031 

-.711 . 31:? 

-.920 .665 

-.895 .881 

-.841 .871 

-.776 .506 

-.842 .388 

- ,738 .802 

-.847 .820 

- .893 .849 

7 8 

-.681 .766 

-.780 .833 

-.920 .744 

-.892 .509 

-. 874 0610 I 

-. 858 .588 

-. 744 .216 

-.864 . 717 

-. 740 .773 

-.909 .843 
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TABLE 9 (c) Relations between constructs and elements 
for the Academic Subject Teachers expressed 
as cosines. 

CONSTRUCTS ELEMENTS 
1 2 3 4 5 6 7 

A .296 .624 .124 -.804 .024 .802 -.530 

B .617 .280 -.403 -.791 .059 .203 -.583 

C .839 .706 .497 -.623 -.702 .517 -.848 

D .910 .889 ,205 -.597 ·- .738 .334 -.942 

E .923 .722 .145 -.249 -.810 -.234 - .886 

F .879 .886 .487 ·-·.556 -.783 .297 -.905 

G .859 .805 .349 -.648 - .709 .523 -.889 

H .842 .557 .010 .ODO -.SJO -.356 -.786 

I .765 .589 -.125 -.039 -.647 -.480 -.756 

J .908 .705 .084 -.193 -.809 -.263 -.871 

---

The reprimands which are considered to be most appropriate to each 

of the rule violations are those with the highest correlation (or 

cosine) value. The reprimand elements which are most closely 

associated with each rule- violation construct for the staff as a 

whole and for each of the sub-groups, are set out below in Table .10. 

8 

-.306 

.373 

.120 

.357 

.780 

.271 

.148 

.837 

.928 

.801 



TABLE 10. Reprimand elements most closely associated with each rule-violation const:t'uct. 

RULE VIOLATIONS REPRIMANDS 

Staff as a whole Supervisors Technical subject Academic subject 
The boy who: teachers teachers 

A Absconds a Corporal punishment a Corporal punishmmnt a Send to Psycl1ologist a Corporal punishment 
b Remove privileges b Remove privileges b Corporal punishment b Remove privileges 

B Snakes dagga a Warning a Corporal punishment a Send to psychologist a Warning 
b Corporal punishment b Warning b Warning b Send to Psychologist 

C Refuses to do his schoolwork a Warning a Warning a Warning a Warning 
b Corporal punishment b Send to psychologist b Send to psychologist b Remove privileges 

D Rebellious and negative a Warning a Warning a Warning a Warning 
b Remove privileges b Send to Psychologist b Remove privileges b Remove privileges 

Corporal punishment 

E No perseverence a Warning a Warning a Warning a Warning 
b Send to Psychologist b Send to Psychologist b Remove privileges b Send to psychologist 

IB F Slovenly habits a Warning a Warning a Warning a Remove privileges 
b Remove privileges b Remove privileges b Remove privileges b Warning 

G Swears and backchats a Warning a Remove privileges a Warning a Warning 
b Remove privileges b Warning b Remove privileges b Remove privileges 

H Seeks attention a Warning a Warning a Warning a Warning 
b Send to psychologist b Send to ps ychologist b Send to psychologist b Send to psychologist 

I Cuts his wrists a Send to psychologist a Send to psychologist a Send to psychologist a Send to psychologist 
b Warning b Warning b Remove privileges b Warning 

J Unacceptable sex habits a Warning a Send to psychologist a Send to psychologist a Warning 
b Send to psychologist b Warning b Warning b Send to psychologist 
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Table 10 represerrts a summary of the two most appropriate reprimands 

suggested for each of the rule-violations by the staff as a whole and 

for each of the sub-groups of staff. The degree of association of 

each element with each construct is presented in Table 5 and 9 and 

expressed as cosines which are the mathematical equivalent of corre­

lations. 

From Table 10 it can be seen that the same four reprimands (ie 1, 6, 

2 and B) which enjoyed prominence in the graphical figures are repre­

sented here as the most highly correlated reprimands with the list of 

rule-violations. 

\Mlen examining the assessments made by the whole staff group, the 

following features emerge as significant: 

WARNING (1) is the reprimand most often suggested as appropriate for 

the boy who smokes dagga, refuses to do his schoolwork, is rebellious 

and negative, has no perseverence, has slovenly personal habits, swears, 

seeks attention and who has unacceptable sexual habits. 

CORPORAL PUNISf-MENT (6) is seen as appropriate for the boy who absconds 

and is suggested as the second most appropriate reprimand for the boy who 

smokes dagga and who refuses to do his schoolwork. 

SEND TO Tf-E PSYCf-OLOGIST (B) is seen as the most appropriate way of 

managing the boy who cuts his wrists and second most appropriate for the 

bo y with no perseverence and the boy with unacceptable sexual habits . 
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REMOVAL OF PRIVILEGES (2) is not ranked most appropriate for any 

of these rule-violations but is seen as second most appropriate for 

the boy who absconds, who is rebellious and negative, has slovenly 

habits and who swears. 

The data in Table 10 suggests that transfer to prison (7), lock up 

in cells (5), personal suffering as reprimand enough (4) and to a 

lesser extent, extra work (3) are not perceived as appropriate for 

these rule-violations. The most frequently suggested reprimand is 

a verbal warning with the removal of privileges as the most popular 

in a secondary sense. The prominent use of a verbal warning as the 

most appropriate reprimand evokes a number of hypotheses. These will 

need further elucidation by comparison with the way in which the same 

rule-violations are described in Phase 2. In addition, it should be 

noted that corporal punishment is suggested relatively infrequently as 

an appropriate reprimand. Similarly, sending to a psychologist is 

only seen as appropriate for the boy who cuts his wrists. The boy 

who has no perseverence and who is attention seeking or has unacceptable 

sexual habits would be sent to a psychologist after a verbal warning as 

the most appropriate means of handling his actions. 

As evidenced by the graphical figures, Table 10 confirms the significant 

degree of agreement between the 3 sub-groups on how rule-violations 

should be managed. The types of reprimands suggested are similar to 

those presented by the whole staff. 

worthy of note: 

1-bwever, some differences are 
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The Technical subject teachers suggest sending the boy who absconds 

to the psychologist whereas the Supervisors and .Academic subject 

teachers recommend corporal punishment. The Technical subject 

teachers also see sending the boy to a psychologist as most appro­

priate f or the boy who smokes dagga in the institution, whereas 

Supervisors recommend corporal punishment, and Academic subject 

teachers a verbal warning. The Technical subject teachers recommend 

sending a boy who violates the rules to the psychologist in four out 

of ten rule-violations assessed. This contrasts with the same 

method of management being recommended twice by the Supervisors and 

twice by the .Academic subject teachers. The .Academic subject 

teachers differ from the Supervisors and Technical subject teachers 

by suggesting that the boy with slovenly personal habits should be 

reprimanded by removing privileges from him whereas the other two 

groups recommend a verbal warning as the most appropriate reprimand. 

The .Academic subject teachers differ from the other sub-groups by 

suggesting that a verbal warning is an appropriate way of managing 

the boy with unacceptable sexual habits, while the Supervisors and 

Technical subject teachers agree that sending this boy to the psycho-

logist is the most appropriate. It is important to point out, 

from the above picture,that the major sources of difference between the 

sub-groups seem to be associated with the relative prominence given to 

s ending a rule-violator to the psychologist as a means of handling the 

problem he presents. These trends may be further highlighted by an 

examination of how the same rule-violations are described in terms of 

the constructs supplied in Phase 2. 
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PHASE 2 

CONSTRUING THE NATURE OF Tl-£ RULE-VIOLATOR 

TABLE 11 The rule violation acts and personality constructs 
concerned with Phase 2. 

CONSTRUCTS 

Lazy/Unmotivated 

Aggressive/Short tempered 

Neglected/Needy 

Attention seeking 

Rebellious/Undisciplined 

Anxious/Insecure 

Immature/Irresponsible 

Unhappy/CBpressed 

ELEMENTS 

The boy who: 

A Absconds 

B Smokes dagga 

C Refuses to do his schoolwork 

D Rebellious and negative 

E No perseverence 

F Slovenly personal habits 

G Swears and backchats 

H Seeks attention 

I Cuts his wrists 

J Unacceptable sexual habits 

4.1.1 Ranking by the whole staff group of the rule violation 
elements according to the descriptive constructs. 

TABLE 12 The ranking of the elements in terms of the constructs 
by the staff group as a whole. 

ELEMENTS CONSTRUCTS 
1 2 3 4 5 6 7 8 

A 5 6 6 5 5 1 3 1 

B 7 5 7 8 6 5 5 3 

C 1 3 5 2 3 6 1 4 

D 3 1 4 4 1 7 7 7 

E 2 4 1 7 7 3 2 5 

F 4 7 3 9 4 4 4 8 

G 6 2 8 6 2 9 6 9 

H 8 8 2 1 9 2 8 6 

I 9 9 9 3 8 8 9 2 

J 10 10 10 10 10 10 10 10 

. . · . . . 
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TABLE 13 Latent roots of the principal components 
of the variation recorded in Table 12. 

COMPONENT ROITT AS PERCENT AGE 

1 302.29 45.80 

2 158.03 23.94 

3 92.24 13.98 

4 65.EO 9.97 

5 21.23 3.22 

6 11.43 1.73 

7 7.59 1.15 

8 1.38 .21 

This table shows that Component 1 and 2 account for 69~ of the total 

variation in this grid. This percentage accounted for by the two 

components is relatively smaller than the percentage recorded in 

Phase 1 and indicates that the elements are more widely dispersed 

within the construct space and that the remaining components account 

for a larger proportion of the variation than was the case in Phase 1. 

Components 1 and 2 will be used to plot a graphical representation of 

the dispersal of the elements in construct space (Figure 5) since they 

account individually for the largest amount of the variation. The 

loadings of the constructs and elements on components 1 and 2 are given 

in Table 14. 
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T.ABLE 14 Loadings of the constructs and elements on 
the first two components of the grid for the 
staff group as a whole. 

CONSTRUCT COMPONENTS 
1 2 

1 8.52 -1.75 

2 6.84 -4.98 

3 6.42 2.85 

4 2.93 3.20 

5 6.13 -5.64 

6 5.07 6.62 

7 7.87 .69 

8 2.82 5.97 

ELEMENT COMPONENTS 
1 2 

A 3.30 4.57 

B - .91 .74 

C 6.98 -1..04 

D 4.03 -5.01 

E 5.58 1.97 

F 1.72 - .93 

G - .46 -7.ll 

H -1.58 6.32 

I -6.59 2.99 

J -12.06 -2.50 



75 

The construction of Figure 5 is explained in 3.S.l. This figure 

represents the best two dimensional approximation of the rule-violation 

elements in construct space. The elements are plotted as points on 

the surface by their loadings given in Table 14 and the constructs as 

lines on the circumference of the circle also by their loadings on 

components 1 and 2 in Table 14. 

COMP.2 ----,---

H 

-1 
B 

-7 . 
F 

- 3 
• 
G 

-4 
- 6 

-8 

Key : CONSTRUCTS 

1 Lazy /Urmoti vated 

2 .A,;Jgressive/Short tempered 

3 Neglected/Needy 

4 Attention seeking 

5 Rebellious/Undisciplined 

6 Anxious/Insecure 

? Immature/Irresponsible 

8 Unhappy/Cepressed 

D 

C 

ELOvlENTS 

7+ 
COMP.1 

The boy who: 

A Absconds 

B Snakes dagga 

C Refuses to do his home=rk 

D Rebellious and negative 

E No perseverence 

F Slovenly personal habits 

G Swears and backchats 

H Seeks attenti9n 

I Cuts his wrists 

J Unacceptable sexual habits 

FIGURE 5 Composite diagram for Component 1 and 2 for whole 
staff group grid. 
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Figure 5 shows very little clustering of the elements. They are fairly _ 

well dispersed in construct space according to these two components, 

suggesting that they were assigned rank values across a broad range in 

accordance with the constructs. 

A prominent feature of Figure 5 is the relatively great distance of 

Element J (ie the boy with unacceptable sexual habits) from the inter-

section of the axes. This indicates that Element J is important in 

accounting for the variation in this grid and has been ranked either 

high or low according to each construct. The fact that Element J 

is greatly distanced from the explicit poles of all of the constructs 

is significant. This indicates that it has been consistently ranked 

high or inappropriate to these constructs, and suggests that the boy 

with unacceptable sexual habits is an element which falls beyond the 

range of convenience of the supplied constructs. 

Similarly, but to a lesser extent, Element I (ie the boy who cuts his 

wrists with a blade) is aligned with the implicit (opposite) poles of 

the supplied constructs indicating that all of the constructs were 

considered relatively inappropriate for construing the nature of this 

type of boy . In contrast, Element C (ie the boy who refuses to do 

his schoolwork) is also distanced from the centre point indicating its 

importance but it is plotted close to Component 1 which is described 

by the associated constructs 1 and 7 (ie lazy /unmotivat ed and i mmature/ 

irresponsible). Figure 5 1 therefore, shows graphically that the boy 

who refuses his schoolwork is considered to be lazy, unmotivated , 

immature and irresponsible by the staff of the reform school. 
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In the same way, each rule-violation element is closely associated 

with one or more of the constructs which describe the personality 

attributions made by the staff towards the boy who commits these rule 

violations. The degree of association between the rule-violation 

elements and descriptive constructs is represented by cosines and 

presented in Table 15. The most prominently associated constructs 

with each rule violation have been extracted from Table 15 and presented 

in Table 20 along with those of the three sub-groups of staff. 

TABLE 15 Relations between constructs and elements of the whole 
staff grid expressed as cosines. 

ELEMENTS CONSTRUCTS 
1 2 3 4 5 6 7 8 

A .268 .008 .240 .244 .040 .784 .585 .8SJ 

B -.306 -.168 -.440 -.48] -.204 .066 .054 .471 

C .8SJ .706 .363 .492 .661 .206 .784 .342 

D .565 .859 .2SJ .26f'.l. .849 -.215 .147 -.278 

E .737 .336 .835 -.068 .113 .668 .774 .166 

F .392 .038 .497 -.581 .186 .302 .382 --.428 

G .053 .545 -.415 -.183 .SJ9 -.733 -.172 -.595 

H -.358 -,490 .388 .512 -.586 .464 -.344 .110 

I - .78] -.654 -.668 .238 -.58] -.351 -.68J .312 

J -.003 . 663 -.661 -.541 -.595 -.636 -.761 -.522 
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4.2.2 Ranking by the different sub-groups of the rule-violation 
elements according to the descriptive constructs. 

TABLE 16 (a) Rankings by the Supervisory staff. 

ELEMENTS CONSTRUCTS 

1 2 3 4 5 6 7 8 

A 7 6 7 5 4 1 2 1,5 

B 8 8 6 6 6 4,5 6 4 

C 1 3 5 4 3 4,5 1 7 

D 3 1 4 2 1 6,5 9 5 

E 2 4 1 8 7 3 4,5 6 

F 4 5 2 9 5 8 3 8 

G 6 2 8 7 2 9 4,5 9 

H 5 9 3 3 8 2 8 3 

I 9 7 9 1 10 615 7 1,5 

J 10 10 10 10 9 10 10 10 

TABLE 16 (b) Rankings by the Technical subject teachers. 

ELEMENTS CONSTRUCTS 
1 2 3 4 5 6 7 8 

A 5 7 6 8 7 4 8 1 

B 8 6 7,5 9 Q 7 7 6 

C 2 2 3 1 3,5 5 1 2 

D 3 1 5 6 3,5 6 3 3 

E 1 4 2 3,5 5 2 2 5 

F 4 8 4 5 1 1 5,5 7 

G 6 3 7,5 3,5 2 9 5,5 8 

H 7 5 1 2 9 3 4 9 

I 10 9 9 7 8 8 9 4 

J 9 10 10 10 10 10 l(l 10 



79 

TABLE 16 (c) 

ELEMENTS CONSTRLCTS 
1 2 3 4 5 6 7 8 

A 5 5 5 6 5 3 1 1 

B 6 4 6,5 9 4 4 2 2 

C 2 3 4 3 2 7 3,5 4 

D 3 2 6,5 4 1 6 7,5 8 

E 1 6 2 10 7 3 3,5 3 

F 4 7 3 8 6 5 7,5 10 

G 7 1 8 7 3 8 5 9 

H 8 8 1 1 8 1 6 6 

I 10 9 2 2 10 9 9 5 

J 9 10 10 5 9 10 10 7 
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TABLE 17 (a) Latent roots of the principal components 
of the variation recorded in Table 16 (a) 
by Supervisors. 

COMPONENT ROOT AS PERCENTAGE 

1 257.66 39.04 

2 188.99 28.63 

3 99.66 15.10 

4 67.77 10 .27 

5 23.90 3.62 

6 12.27 1.86 

7 7.40 1.12 

8 .36 .05 

TABLE 17 (b) Latent roots of the principal components 
of the variation recorded in Table 16 (b) 
by Technical subject teachers. 

COMPONENT ROOT AS PERCENTAGE 

1 396.36 f:.O .05 

2 94,78 14.36 

3 78.80 11.95 

4 53,26 8.07 

5 22.12 3.35 

6 9.88 1.50 

7 2,58 .39 
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TABLE 17 (c) Latent roots of the principal components 
of the variation recorded in Table 16 (c) 
by the Academic subject teachers. 

COMPONENT ROOT AS PERCENTAGE 

1 293.42 44.46 

2 156.89 23.77 

3 90.90 13.77 

4 72.90 11.05 

5 32.76 4.96 

6 7.75 1.17 

7 2.98 .45 

8 .BB . 13 

I n Table 17 (a) the first t wo components account for 670/4 of the 

var iance in the grid,in Table 17 (b) 74o/o and in Table 17 (c) for 

6Bo/o • This shows t hat the elements have proportionally higher 

loadings on Component 1 and Component 2 for the Technical subject 

teachers (Table 17 (b). In all three of the sub-groups, Component 

1 and 2 are used to plot the axes of the graphical figures since they 

account individually for the greatest variation in the grids. The 

loadings on these components are set out in Table 18 and their 

graphical representation in Figures 6, 7 and B. 
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TABLE 18 Loadings of the constructs and elements on the 
first two components for the three su~-groups of staff. 

·CONSTRUCT SUPERVISORS TECf-NICAL ·ACADEMIC 
Comp 1 Comp 2 Comp 1 Comp 2 Comp 1 Comp 2 

1 8.38 .43 -8.23 1.37 -7.34 1.55 

2 7.44 2.53 -7.17 3.33 -6.02 6.23 

3 6.30 -1.21 -7.88 -4.11 -5.59 -4.52 

4 1.42 -6.58 -7.45 -2.11 4.36 .85 

5 6.83 2.71 -5.72 3.55 -5.97 6.32 

6 3.28 -7.35 -6.28 -4.20 -6.16 -5.51 

7 5.75 - .13 -8.69 - .01 -7.93 -1.53 

8 - .09 -8.73 -3.46 5.50 -4.07 4.69 

ELEMENT Comp 1 Comp 2 comp 1 Comp 2 Comp 1 Comp 2 

A 1.23 -4.93 1.73 1.66 -5.27 -3.36 

B -2.90 -1.84 4.67 1.26 -4.39 - .36 

C 6.73 .71 -8.69 2.15 -4.20 2.59 

D 4.74 .24 -4.61 4.14 -1.46 5.98 

E 4.30 - .14 -7.40 -1.81 -5.94 -3.68 

F 2.70 4.50 -2.95 -2.53 .l!-2 .16 

G 1.40 6.34 - .12 2.57 .12 6.66 

H -1.42 -5.97 -2.48 -7.03 1.23 -6.47 

I -6.J.8 -5.11 7.84 .99 9.52 -1.76 

J -10 ,60 6.20 11.99 -1.40 9.96 .24 

The component loadings set out in Table 18 are used to plot a graphical 

representation of the associations between the constructs and elements 

for each of the three sub-groups of staff. 
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Composite diagram for Components 1 and 2 for Supervisors. 
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FICUllE 7 C□rnf)o site diagram for Component 1 and 2 for Technical 
subJect teachers. 
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FIGURE 8 Composite diagram for Components 1 and 2 for Academic 
subject teachers. 
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In contrast to Phase 1, the graphical figures for the three sub-groups 

show significant differences in the dispersion of the rule violation 

elements in the construct space. This indicates that the three sub-

groups of staff make quite different personality attributions about 

the boys who they have to handle in their daily activities. The link 

between specific rule-violation elements and their associated descriptive 

constructs is presented in Table 19 and summarised in Table 20. 

In Figure 7 it can be seen that all eight constructs are aligned with 

their explicit (positive) poles in the same direction and in close 

association to Component 1. This is reflected in the relatively large 

amount of the variation which is accounted for by Component 1 in the grid 

for Technical subject teachers and the fact that all constructs are 

positively correlated with each other (See .Appendix 1 for correlations 

of constructs). This tendency shows that most of the elements were 

ranked similarly, either high or low, on all of the constructs. The 

relatively high positive correlations between the constructs suggests 

that the Technical subject teachers found that the supplied descriptive 

constructs did not effectively differentiate between the rule-violation 

elements to the same degree as found in the other two sub-groups. 

[Bspite the differences between sub-groups presented by the graphical 

figures , there are some similarities: 

In all three graphical figures, Component 1 is defined to a greater or 

lesser e xtent by Constructs 1 and 7, ie lazy/unmotivated and immature/ 

irresponsible. This indicates that these constructs are important in 

distinguishing between the rule-violation elements as Component 1 accounts 
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for the greatest amount of variation in each of the three sub-group 

grids. The same trend is carried through to the graphical representa-

tion for the staff group as a whole (see Figure 5). 

A further similarity in all three sub-groups is the p~ominence of 

Element J (unacceptable sexual habits) and its alignment with the 

implicit (opposite) poles of the constructs. This was identified 

earlier in the graphical figure for the staff group as a whole. To 

a lesser extent, Element I (the boy who cuts his wrists with a blade) 

occupies a similar position and indicates that these elements are 

beyond the range of convenience of the supplied descriptive constructs 

for all three sub groups. 

Table 19 provides a statistical measure of the association between 

the rule violation elements and the descriptive constructs in each of 

the three sub-groups as represented in the graphical figures above. 

These associations are expressed as cosines which are the mathematic 
, 

equivalent of correlations between the constructs and elements. 
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TABLE 19 (a) Relations between the constructs and elements 
for the Supervisors expressed as cosines. 

ELEMENTS CONSTRUCTS 
1 2 3 4 5 6 7 

A -.099 -.076 -.090 .325 .122 .747 .525 

B -.788 -.846 -.381 -.026 -.568 .255 -.293 

C .828 .727 .406 .145 .671 .238 .768 

D .506 .745 .278 .501 .682 -.064 -.196 

E .737 .257 ,882 -.288 .056 .426 .366 

F .455 .288 .522 -.708 .241 -.325 .412 . 

G .058 .584 -.332 -.352 .624 -.702 .59 

H -.038 -.548 .316 .445 -.538 .643 -.345 

I -.671 -.494 -.582 .561 -.628 .009 -.410 

J -.726 -.609 - .f{)6 -.544 -.524 -.664 -.575 

TABLE 19 (b) Relations between constructs and elements for the 
Technical subject teachers expressed as cosines. 

ELEMENT,S CONSTRUCTS 
1 2 3 4 5 6 7 

A -.082 -.397 -.241 -.550 -.297 .117 -.428 

B - .791 -.554 -.855 -.903 -.427 -.681 -.830 

C .831 .845 :705 .820 .562 .444 .926 

D .714 . 9rJ2 .351 .348 .589 .144 .716 

E ,J .!.2 . ~_;~:; . _; .:..:;; .7.:,C . 422 • 3: 2, ·=·=·..::: 
F .413 -.108 .426 .259 ,f{)2 .733 .228 

G -.062 .381 -.287 .229 .485 -.540 .103 

H .030 .102 .679 .563 -.313 .438 .359 

I -.883 -.747 -.818 -.691 -.610 -.636 -.898 

J -.847 -.758 -.805 -.767 -.665 -.692 -.885 

8 

.713 

.471 

-.137 

.028 

-.095 

-.673 

-.707 

.659 

.595 

-.504 

8 

.648 

-.243 

.535 

.586 

.2 ::: 

-.105 

-.342 

-.427 

-.079 

-.539 
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T.A8LE 19 (c) Relations between constructs and elements for the 
kademic subject teachers expressed as cosines. 

CONSTRUCTS 
1 2 3 4 5 6 7 

.302 .234 .387 -.244 .188 .719 .904 

.255 .434 .□ 13 -.629 .343 .388 .839 

.672 .679 .269 .151 .761 •□78 .473 

.412 .707 -.100 .132 .8J6 -.237 -.126 

.705 .□41 .666 -.673 .022 .632 .583 

.242 -.193 .381 -.322 -.121 .067 -.395 

-.060 .676 -.500 -.196 .571 -.495 -.060 

-.288 -.492 .567 .561 -.466 .554 -.101 

-.839 -.708 -.612 ,544 -.733 -.599 -.707 

-.730 -.677 -.704 .265 -.661 -.740 -.819 

The descriptive constructs or personality attributions considered to 

most appropriately describe each rule-violation element are those with 

8 

.879 

.691 

.239 

-.486 

.468 

-.693 

-.516 

.□23 

-.139 

-.351 

the highest correlation (or cosine) value. The constructs most closely 

associated with each rule-violation element for the staff as a whole 

and for each of the sub-groups are set out in Table 20 below. 



RULE VIOLATIONS 

The boy who: 

A Absconds 

8 Smokes dagga 

C Refuses to do his 
schoolwork 

D Rebellious and 
Negative 

E No Perseverence 

~IF Slovenly H:tbits 

G Swears and 
backchats 

H Seeks attention 

I Cuts his wrists 

J Unacceptable 
sexual habits 

TABLE 20 [):lscriptive constructs most closely associated with each rule-violation element 

staff as a whole 

(a) Unhappy/[):lpressed 
(b) Anxious/Insecure 

(a) Unhappy/[):lpressed 
(b) Anxious/Insecure 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

(a) 
(b) 

Lazy/Unmotivated 
Immature/Irresponsible 

Aggressive/Short tempered 
Rebellious/Undisciplined 

Neglected/Needy 
Immature/Irresponsible 

Neglected/Needy 
Lazy/Unmotivated 

Rebellious/Undisciplined 
Aggressive/short tempered 

Attention seeking 
Anxious/Insecure 

Unhappy/[):lpressed 
Attention seeking 

All negative cosines 

CONSTRUCTS 

.Supervisors 

Anxious/Insecure 
Unhappy/[):lpressed 

Unhappy/[):lpressed 
Anxious/Insecure 

Lazy/Unmotivated 
Immature/Irresponsible 

Aggressive/Short temper. 
Rebellious/Undisciplined 

Neglected/Needy 
Lazy/Unmotivated 

Neglected/Needy 
Lazy/Unmotivated 

Rebellious/Undisciplined 
Aggressive/Short temper. 

Unhappy/[):lpressed 
Anxious/Insecure 

Unhappy/Depressed 
Attention seeking 

All negative cosines 

Technical Subject 
Teachers 

Unhappy/[):lpressed 
Anxious/Insecure 

All negative cosines 

Immature/Irresponsible 
Aggressive/Short Tempered 

Aggressive/Short Tempered 
Lazy/Unmotivated 

Neglected/Needy 
Lazy/Unmotivated 

Anxious/Insecure 
Rebellious/Undisciplined 

Rebellious/Undisciplined 
Aggressive/Short tempered 

Neglected/Needy 
Attention seeking 

All negative cosines 

All negative cosines 

Academic Subject 
Teachers 

Immature/Irresponsible 
Unhappy/[):lpressed 

Immature/Irresponsible 
Unhappy/[):lpressed 

Rebellious/Undisciplined 
Aggressive/Short Tempered 

Rebellious/Undisciplined 
Aggressive/Short tempered 

Lazy/Unmotivated 
Anxious/Insecure 

Neglected/Needy 
Anxious /Insecure 

Aggressive/short tempered 
Rebeliious/Undisciplined 

Neglected/Needy 
Attention seeking 

Attention seeking 

Attention seeking 
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The data in Table 20 confirms the graphical trends presented in 

Figures 5, 6, 7 and B. There is a wide range of constructs used to 

describe the different rule-violations thereby producing some distinc-

tive differences amongst the sut:r-groups of staff. Before examining 

these differences, it is useful to note that the Supervisors' descrip­

tions correspond highly with those of the staff group as a whole. -

The differences and similarities in the way rule-violators are construed 

are best assessed by taking each rule-violation element in turn: 

The boy who absconds is seen as unhappy, depressed, anxious and 

insecure by the whole staff , the Supervisors and the Technical subject 

teachers. The ,Academic subj ect teachers describe him as unhapp y and 

depressed but see him as immature and irresponsible rather than anxious 

and insecure. The .Academic subject teachers introduce the concept of 

responsibilit / for actions which is not implied in being described as 

unhappy, depressed, insecure and anxious. It will be important to 

compare these descriptions with the way in which the sut:r-groups recommend 

that this rule violation should be managed (See Table 12). 

The same pattern among the sut:r-groups and the staff as a whole occurs 

with the boy who smokes dagga in the institution , except that the 

Technical subject teachers have no positively correlated constructs with 

this rule violation element. This means that a description of the 

boy who smokes dagga by this sub-group is beyond the range of convenience 

of the explicit poles of the supplied constructs. The Technical 

subject teachers see none of the supplied descriptive labels as being 

appropriate to this type of boy and since the implicit poles of the 
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constructs ha ve not been s pecified, the actual personality attr i­

but ions these teachers would make of the boy who smokes dagga are not 

known. 

The boy who refuses to do his schoolwork ~s described by the who l e s taff 

and the Supervisors as being firstly lazy and unmotivated and secondly 

immature and irresponsible. The Technical subject teachers see this 

action, in addition to being immature and irresponsible, as being 

associated with an aggressive short tempered type of person. The 

Pcademic subject teachers add to this by describing this type of boy 

as being rebellious and undisciplined. The t eacher sub-groups see 

this boy differently from the way the Supervisors describe hi m. A 

possible explanation is the fact that the Supervis ors do not have to 

cope with this type of boy in the clas sroom setting. 

The rebellious and negative boy is described as would be expected , ie 

as aggressive , short tempered , rebellious a nd undisciplined by all the 

groups. The Technical subject teachers s ee him als o as lazy and 

unmotivated. 

The boy who shows no persevere~ i n tasks is seen primarily as neglected 

and needy by all of the groups . This implies strongly that the behaviour 

is not seen as intentional and the boy would probably not be held respon­

sible for it. 

The boy who has slovenly personal habits suc h as dirty clothes and poor 

table manners is seen primarily as neglected and needy by all groups 

except the Technical subject teachers who see him as anxious and insecure 

and secondly as rebellious and undisci plined, As a secondary description 
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the Supervisors see him ;;i.s lazy/ urrnotivated whereas the flcademic 

subject teachers see him as anxious and insecure. The Supervisors 

sub-group have to deal mainly with this type of rule-violator in the 

hostels and yet describe this type of boy in relatively neutral terms 

which do not imply that there is much intentionality inherent in the 

acts. 

There is almost perfect agreement by all the groups that the boy who 

swears and backchats is rebellious, undisciplined, aggressive and 

short tempered. The behaviour is seen as intentional and unacceptable. 

In contras t the boy who seeks attention is seen, obviously, as attention 

seeking but in addition he is seen as anxious, insecure, unhappy, 

depressed, neglected and needy, implying the lack of intention and 

personal responsibility for this type of behaviour. 

The boy who cuts his wrists with a blade is seen by the staff as a whole 

and by the Supervisors primarily as unhappy and depressed and secondarily 

as attention seeking. The Technical subject teachers see none of the 

explicit poles of the constructs as appropriate in describing this boy. 

The kademic subject teachers have only one positive correlation, ie 

attention seeking. The concept of the boy who cuts his wrists as being 

attention seeking is significant here and will be discussed later. 

The boy with unacceptable sexual habits such masturbation in a group, 

sodomy or exposing himself, is described as attention seeking by the 

kademic subject teachers but this positive correlation is relatively 

low in value . The staff as a whole, the Supervisors and Technical 

subject teachers see the nature of this type of boy to be beyond the 
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range of convenience of the explicit poles of the supplied constructs. 

f-bw they would describe this type of boy remains undisclosed. Unaccept-

able sexual habits correlates negatively on all of the constructs supplied 

except attention seeking in the grid by the Jlcademic subject teachers. 

It will be us~ful at this stage to compile a table which will combine 

the salient features of Phase 1 with those of Phase 2. This is done 

in Table 21 which links the descriptive constructs and the reprimands 

found appropriate for each rule violation as presented by the staff as 

a whole and the three sub-groups, in Table 22. 



TABLE 21. Most closely associated construct and reprimand for each rule violation. 

STAFF AS A Wf-OLE 

DESCRIPTION AND MANAGEMENT 

RULE VIOLATION Wf-OLE STAFF GROUP 

The boy who : DESCRIPTION MAN AGEMENT 

A Absconds Unhappy/D:lpressed Corporal Punishment 
-

B Snakes dagga Unhappy/D:lpressed Warning 
-

C Refuses to do his schoolwork Lazy /Unmotivated Warning 

D Rebellious and Negative Aggressive/Short tempered Warning 
-

E No Perseverence Neglected / Needy Warning 

~1 F Slovenly f-abits 
-

Neglected/ Needy Warning 
-

G Swears and Backchats Rebellious/Undisciplined Warning 

H Attention Seeking Attention Seeking Warning 

I Cuts his wrists Unhappy/D:lpressed Send to Psychologist 

J Unacceptable sexual habits No description Warning 



TABLE 22. Most closely associated construct and reprimand for each rul e vi olation. 

THREE SUB - GROLPS 

RULE VIOLATIONS 
DESCRIPTION AND MANAGEMENT 

SUPERVISORS TECH'JICAL SUBJECT TEACHERS ACADEMIC SUBJECT TEACHERS 
The boy who: 

[)3scription Management D3scription Management t::Escription Management 
.. 

Anxious/Insecure Unhappy/ A Absconds Corporal Send to Immature/ Corporal 
Punishment CEpressed Psychologist Irresponsible Punishment 

B Snakes Dagga Unhappy/ Corporal No Send to Immature Warhing 
CEpressed Punishment [Escription Psychblogist Irresponsible 

C Refuses to do his Lazy/ Warning Immature/ Warning Rebellious/ Warning 
Schoolwork Unmotivated Irresponsible Undisciplined 

~1 D 
Rebellious and Aggressive/ Warning Aggressive/ Warning Rebellious/ Warning 

Negative Short tempered Short tempered Undisciplined 

E No Perseverence Neglected/ Warning Neglected/ Warning Lazy/ Warning 
Needy Needy Unmotivated 

F Slovenly 1--abi ts Neglected/ Warning Anxious/ Warning Neglected/ Remove 
Needy Insecure Needy Privileges 

G Swears and backchats Rebellious/ Remove Rebellious/ Warning Aggressive/ Warning 
Undisciplined Privileges Undisciplined Short Tempered 

' 
H Seeks attention Unhappy/ Warning Neglected/ Warning Neglected/ Warning 

[Epressed Needy needy 
-

I Cuts his wrists Unhappy/ Send to No description Send to Attention Send to 
[Epressed Psychologist Psychologist Seeking Psychologist 

J Unacceptable No description Send to No description Send to Attention Warning 
sexual habits Psychologist Psychologist Seeking 
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D I S C U S S I O N 

This study was an attempt to gain a clear perspective of Reform School 

staff ideas and theories concerning the nature of the delinquent child 

based on his rule-violation behaviour within the institution. The 

implications of these personality attributions for the way the child 

is managed wh~n he commits these rule violations was also considered. 

The emplo yment of a repertory grid analysis provided an extensive range 

of statistical relationships between the constructs and elements evaluated. 

Comment will be reserved to those areas which have direct relevance for 

the aims of this study. 

The rule-violations used were those most often encountered by the staff 

of the Reform School in their daily interactions with the pupils. It 

would be reasonable to assume, therefore, that the constructs they most 

frequently suggest to describe the boy who commits these rule-violations 

are the same constructs the staff would use to construe the nature of 

the delinquent child. _ This is in agreement with Attribution theory 

where Harris and Harvey (1981) have claimed that observed behaviour 

which is inconsistent with desired norms will elicit attributions about 

the personality of the rule-violator. The child who violates rules in 

the institution is eliciting far more evaluations of his personality 

characteristics than the child who is conforming. This is supported 

by personal observations at the Reform School in which it has become 

apparent that staff members have difficulty describing the nature of 

the quiet, reserved child who remains in the background. The child 

who receives the most staff attention and thereby contributes the most 

to staff constructs of the delinquent child is the rule-violator, as his 

rule-breaking forces staff members to take action to manage his rule 

violations. 
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The social forces which structure the environment of the Reform School 

are largely the result of the opinions of the staff of the school and 

these opinions are based on their constructions of the nature of the 

delinquent child. The personality attributions made by staff members 

towards the Reform School boy affect their decisions when responding to 

the child, managing his rule violations and planning his mode of treat-., 

ment and rehabilitation. 

1-bw then do staff members construe the nature of the delinquent child? 

1-bw do these constructions affect his suggestions for management of the 

rule breaking activities and what implications do these have for the 

self concept of the adolescent inmate of a Reform School during the 

stage of identity formation? 

In each of the four grids in Phase 2, where the rule-violation elements 

were ranked in terms of descriptive constructs, Component 1 accounted 

for the highest percentage of the variation (see Table 13, 17 (a), 17 (b) 

and 17 (c). This means that Component 1 is the hypothetical variable 

which best describes the variation in the grid and accounts for the 

highest loadings of the elements and constructs. Since there are many 

differences in the manner in which the sub-groups of staff construe 

rule-violators in Phase 2, it is significant that constructs 1 and 7, 

to a greater or lesser degree , describe Component 1 in the grid for the 

whole staff as well as all three sub-groups of staff (see Figures 5, 6, 
I 

'7 and 8). Constructs - Lazy/Unmotivated (1) and I mmature/Irresponsible 

('7) therefore account for most of the variation amongst the elements, 

and should be seen as the major constructs used to differentiate between 

rule-violators • These are seen by the staff to be the most useful 
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constructs to describe and differentiate between different types of boys 

who commit rule violations. Looking at Figure 5, the grid for the 

whole staff gro up, it can be seen that the boy with unacceptable sexual 

habits (J) has the highest negative l oading on Component 1 and is 

therefore seen as the l east lazy/ unmotivated and i mmature/ir res ponsible. 

In contrast, ±he boy who refuses t o do hi s s choolwork (C) has the highest 

posi tive loading on Component 1 a nd is t herefore des cr ibed as the most 

l azy /urmot i vat ed and immature/irresponsi ble . This descript ion is 

confirmed in Table 20. El ements such as A, B, G a nd Fare s een neut rally 

in terms of these co ns t ruct s as t he y have small loadings on Compone nt 1 

and are t herefore rated neither particularly lazy/unmotivated or i mmat ure / 

i r res ponsible. 

The c hild who refuses to do his s choolwork (C) i s a common problem in 

the Ref orm School. Rutter and Yule (1977 ) have asserted that it has 

l ong been known t hat ps ychiatric disorder and delinquency are bot h 

frequently accompanied by severe reading difficulties. Offord et al 

(1978 ) have found t hat in the deli nquent popul atio n which they studied, 

educational retardation and anti-social behaviour aros e from common or 

co- exi s ting i nfluences . 

The majority of the chi l dren in the Reform School suffer from educational 

deprivation or one or more s pecific l earni ng pr oblems. Many of them 

have attended fi ve or more s chool s during their education, have signifi­

cantly lower verbal I Q scores than non-verbal and have a s tro ngly 

negative attitude towards schooling. This i s pr obably the reason why 

t he boy who r efuses to do his schoolwork or homework was t he rule­

violation most frequent ly given as a problem by t he staff. 
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The grid analysis shows that the dimension of lazy/unmotivated and 

immature/irresponsible is the major one for distinguishing between 

rule violators,and the boy who refuses to do his schoolwork is best 

described by the staff using this dimension. The implications of 

this are that the child who suffers from a low verbal IQ or a learning 

disability and defensively refuses to attempt his schoolwork is being 

labelled as lazy/unmotivated, immature and irresponsible. Many of 

the boys in the school at one time or another refuse to do their 

schoolwork in order to protect an already low self esteem or as an 

act of defiance against authority figures. 

Norris (1977) found in her study of trainees in a detention centre 

for a two month period, that many of them left with lowered aspirations 

and self esteem and increased perceptions of themselves as rebellious. 

The child who has a learning problem and refuses to do his schoolwork 

and is labelled as a lazy/unmotivated, irresponsible and immature 

person is sure to experience similar feelings of lowered self esteem 

and frustr tion to those found by Norris (op cit). 

Another s ignificant feature to emerge from the staff grid in Phase 2 is 

that, although the rule violation elements were well dispersed in 

descriptive construct space, elements - the boy who absconds (A) and 

the boy who smokes dagga (B), have the least distance between them. 

(See ,Appendix 1 for table of distance between the elements - Grid 4 tick). 

Having a relatively small distance between elements in construct space 

means that these elements are described by the same constructs. This 
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is borne out i.n Table 20 which shows that they are both most appropriately 

construed as unhappy, depressed, anxious and insecure. When the 

personality attributions made about these rule-violators are compared 

with the reprimands suggested in Phase 1, it can be seen from Table 21 

that the staff recommend that the boy who absconds should be given 

corporal punis~ment whereas the boy who smokes dagga should be warned. 

This is a large discrepancy in severity of r eprimand recommended for 

rule violations which are construed in a similar way. A warning for 

a boy who is seen as unhappy, depressed, anxious and insecure seems to 

be appropriate - so why then is a much harsher reprimand being recommended 

for the boy who absconds? The reason may lie in Mancuso's (1979, 1980) 

observation that workers in a child care setting were more concerned with 

changing socially undesirable behaviour by reprimanding it more severely 

than changing other unwanted behaviour. If we assume that dagga smoking 

is considered more socially undesirable than absconding from the Reform 

School, then the reverse of what Mancuso (op cit) found seems to be 

happening here, The behaviour which is less socially undesirable is 

being recommended to need the more severe reprimand. Staff seem to be 

more concerned with the institutional implications of the rule-violation 

than the social implications. They appear to be more oriented towards 

custodial t ype aims than rehabilitative aims. This idea is further 

supported by the fact that the constructions of the Supervisors, who 

have a mainl y c ustodial role in the Reform School, are the most similar 

to those of the staff group as a whole when compared to the constructions 

made by the other two s ub-groups (see Table 20). The rule-violation of 

absco nding, which i s construed by the staff to be the behaviour of a person 

who is unhappy, depressed, anxious and insecure, is managed by corporal 

punishment. This is confirmed by an examination of the recordings in 
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the official punishment book between November 1981 and ,A{Jril 1982 which 

revealed that of the 72 boys who absconded during this . period, 46 were 

given corporal punishment, 16 were warned, 4 had to spend longer time at 

the Reform School, 3 lost badges (and thereby privileges), 2 were placed 

in the cells without additional punishment and 1 was transferred to 

prison. After working for three years as psychologist in the Reform 

School, the author is of the opinion that the Reform School is under­

going a process of change from an institution with largely custodial 

and formal education aims to one where rehabilitation and education in 

a broader context are seen as aims. This is similar to what Weber 

(cited in Haskell and Yablonsky 1978) identified in a training school 

which he described as having two divergent systems of resocialisation. 

He noted that the approach at the training school was shifting from 

the tight control of behaviour to a relative permissiveness which allowed 

acting out. Under the guidance of the present principal of the Reform 

School in this study, a similar change of approach seems to be taking 

place. One of the consequences of less custodial care and containment 

is more acting out which is often manifested as absconding. The staff 

of the school seem to construe the nature of the absconder in a realistic 

and concerned manner, reflecting their attempts to understand the reasons 

behind his behaviour and yet their recommendations for management of 

the absconder still retain a punitive element consistent with custodial 

type aims. 

With reference to Figure 5, it was noted that element J (ie the boy with 

unacceptable sexual habits) was consistently ranked high or inappropriate 

to all of the descriptive constructs and in Table 15 it was noted that 

all the cosine values were negative indicating that this element was 
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beyond the range of convenience of the constructs supplied. The same 

trend was apparent in each of the sub-groups. The kademic subject 

teachers had a low correlation (cosine) value with attention seeking 

for this element (see Table 19 (c) indicating that this was the most 

appropriate of the supplied descriptive labels. During the administra-

tion of the repertory grids, a significant number of subjects were heard 

to comment that it was difficult to describe the nature of the boy with 

unacceptable sexual habits and all t he reprimands seemed inappropriate. 

This seems to suggest that, rather than a description being beyond the 

range of convenience of the supplied constructs, that t he staff are 

having difficulty understanding and construing this child in any manner 

at all. Warning, as a reprimand suggested by the staff, also appears 

to be inappropriate in this context. Unacceptable sexual acts, such as 

group masturbation, sodomy or exposure to a female teacher occur occasion­

ally at the Reform School and members of staff, particularly hostel staff, 

are usually aware of which bo)S have committed these rule-violations in 

the past. In this light, therefore, it is significant that there is 

difficulty in ascribing personality characteristics to this type of boy. 

Element I (the boy who cuts his wrists with a blade) shows similar trends, 

although to a lesser extent than Element J, indicating that the staff are 

having difficulty construing the nature of this t ype of boy . The 

s econdar y descriptions of this act as attention seeking, particularly 

with the Pcademic subject teachers who use this as the only appropriate 

construct (see Table 20),is also worthy o{ note since the psychological 

sequelae of a suicide attempt may be missed if the act is defined solely 

as attention seeking and dismissed in this way. The staff recommended 

sending the boy who cuts his wrists to the psychologist which seems to 

be the most appropriate way of handling this behaviour. 
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For the purposes of in-service training, it would certainly seem indicated 

to educate the staff about the nature of the child with unacceptable 

sexual habits and the boy who cuts his wrists with a blade. 

Tabl e 10 and Figure 1, . 2, 3 and 4 show that the reprimands considered 

by staf f to be the most appropriate were corporal punishment (6), removal 

of privileges (2), warning (1) and send to a psychologist. The prominent 

us e of a verbal warning as the most appropriate reprimand in the majority 

of r ule viol ations deserves some comment. 

Mancuso ( 1980 ) found that an explanatory reprimand was most often 

us ed by high peer-rated child care workers in his study. A verbal 

warning is the most similar of the eight reprimands to Mancuso's descrip­

tion of an expla natory r eprimand provided that, when a verbal warning is 

given, it indicates clearly what behaviour is being reprimanded and for 

what purpose. Another possible explanation for the popularity of 

warning as a reprimand is that the staff were not evaluating it as the 

most ap propriate but as the reprimand to be used initially in each rule-

violation . 

During the adminis trat ion of t he grids, all groups were continuousl y 

reminded not t o e valuat e t he r epr i mands in terms of what they would try 

firs t but in t erms of which r epri mand was the most appropriate. 

Ne verthel es s, i t i s possibl e that they may have evaluated it i n t his wa y . 

Reprimands - transfer to prison(?) , lock in cells (5), personal s uf f ering 

(4 ) and extra work (3) were not rated as appropriate to handle t he rule 

vi olations used in this study . Transfer to prison is rated highly 
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inappropriate in the majority of rule-violations and this is under­

standable as this is a severe reprimand and only occurs once or twice 

a year. It is significant that locking up in the cells is not seen 

as more appropriate, particularly in association with absconding, as 

this occurs almost routinely when a boy returns from absconding and 

before he is pu~ished. This may not be perceived as punishment by 

the staff as the policy of the school is to isolate the boy who returns 

from running away before the events leading up to his escape have been 

investigated. A boy is occasionally returned to the cells after being 

corporally punished and this is again not seen as further punishment, 

but as an opportunity for the boy to consider the consequences and 

implications of his absconding. 

Reprimanding by making the boy do extra work (3) was not seen as 

particularly appropriate by the staff of the Reform School although 

this reprimand is the most restitutive of the reprimands in nature and 

corresponds most closely with the restitutive reprimand described by 

Mancuso (1979, 19EO) which was the most popular with child care workers 

in his study . 

As a psychologist employed at the Reform School for three years , the 

author has observed that having a large and diverse staff group often 

results in widely differing views on the nature of the child under dis-

cussion and recommendations for his management. This study aimed 

to examine whether differences in roles performed at the school, levels 

of education and experience amongst the three sub-groups of staff would 

be reflected in the way they construe the nature of the rule-violator 

and recommendations they make for his management. 
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The results of Phase 2 show that there are significant differences 

amongst the three su~groups of staff in the dispersion of rule­

violation elements in construct space (see Figures 6, 7 and 8). This 

indicates that there are differences in the way su~groups of staff 

construe the nature of rule-violators in the Reform School. A summary 

of the constructs used to describe the rule-violations is presented in 

Table 20. 

It should be noted that the Technical subject teachers ranked most of 

the elements similarly on all the constructs, ie the same element was 

ranked either high, low or in the middle on most of the constructs 

(see Figure 7) . This indicates that the Technical subject teachers 

found that the supplied descriptive constructs did not effectively 

differentiate between the rule-violation elements to the same degree 

as found by the other two su~groups. In addition, the Technical 

subject teachers found that elements - the boy who smokes dagga (B), 

the boy who cuts his wrists (I) and the boy who has unacceptable sexual 

habits (J) were all beyond the range of convenience of the constructs 

supplied. This seems to suggest that the Technical subject teachers, 

as a group, do not have as well formed ideas or constructions about the 

nature of rule-violators in the school as the other two su~groups, and 

see each of the eight supplied constructs as being appropriate in the 

same way to each rule-violation element. This is confirmed in Table 

19 (b) where each element is given consistently high or low cosine 

values on all of the constructs. 

With reference to Table 20s the boy who refuses to do his schoolwork 

(c), in addition to being seen as immature and irresponsible by the 

staff as a whole and by the Supervisors, the Technical subject teachers 
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see him as aggressive and short-tempered and the ,Academic subject 

teachers add rebellious and undisciplined. The difference in the way 

the nature of this boy is construed probably reflects differences in 

roles performed by staff members at the school. As teachers, the latter 

sub-groups have to manage the child who refuses to do his schoolwork in 

the classroom setting and this area is often the source of conflict 

between the reluctant child and the teacher. 

A difficulty may arise when the reluctance of the bo y to do his school 

work is not a manifestation of his frustration towards authority figures 

but is t he result of educational retardation or specific learning 

problems. Most of the bo ys at the Reform School have demonstrated 

their inability to cope with conventional schooling by truanting, 

changing schools and finall y "dropping out". The labelling of the 

learning disabled child who refuses to do his schoolwork as aggressive, 

rebellious and undisciplined will certainly increase perceptions of 

himself as this t ype of person. 

In Phase 1, where the reprimand elements were ranked in terms of the 

rule-violation constructs, the dispersion of elements in construct space 

for all three sub groups is remarkabl y similar (see Figures 2, 3 and 4). 

This indicates that there is a large degree of agreement amongst the 

sub groups of staff on how rule violations should be managed, despite 

differences in the way they are construed. All three sub-groups rank 

reprimands - Warning(l), Corporal Punishment (6), Send to a Psychologist 

(8) and Removal of Privileges (2) as the most appropriate by aligning 

these with the positive poles of the rule-violation constructs (Figure 

2, 3 and 4). 
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The major source of difference amongst the three sub-groups (see 

Table 10) is that the Technical subject teachers recommend sending a 

boy who violates rules to the psychologist as the most appropriate in 

four of the ten rule-violations whereas the Supervisors and .Academic 

subject teachers recommend this only twice each. This may reflect an 

attitude amongst the Technical subject teachers that there are under­

lying reasons behind a boy's rule violation which need further investi-

gation. In all three of the rule-violations which were beyond the 

range of convenience of the supplied construct for the Technical subject 

teachers, they recommend sending the boy to the psychologist. This 

seems to suggest that the psychologist is seen by this sub-group as a 

person to handle a rule violation when the nature of the child committing 

the rule-violation is uncertain. 

It therefore appears that, although there are differences in the way 

the sub-groups of staff construe the nature of the rule-violator, there 

seems to be greater agreement amongst them to manage the rule-violator 

in the same way. This seems to indicate that the nature of the rule-

violator plus the possibility of underlying factors of a psychological 

nature playing an etiological role receive less emphasis than the need 

to manage rule-violations in a consistent manner. 
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C O N C L U S I O N S 

The aims of this study were to use a Personal Construct Theory approach 

to assess staff constructions of the nature of the institutionalised 

delinquent child in a reform school. These construc~ions were 

assessed as personalit y characteristic attributions based upon the rule-

violating behaviour within the institution. In addition, implications 

of such staff perceptions or attributions for the management of the 

delinquent child were considered. 

A repertory grid analysis using a ranking format and anal ysis by the 

Ingrid 72 computer programme were used. 

The results enabled the following conclusions to be reached: 

(a) That the repertory grid technique provides a valid means of 

assessing staff group constructions or personality attributions 

about the nature of the delinquent child. 

(b) The staff of the reform school use the constructions Lazy/ 

Unmotivated and Immature/Irresponsible as the major variables 

to distinguish between rule-violation within the institution. 

(c) The labelling of the child who refuses to do his schoolwork as 

lazy, irresponsible, rebellious and undisciplined may be damaging 

to an already low self esteem, particularly where ti1e child suffers 

from educational deprivation or a specific learning disability. 

(ct) There ar e differences in the way that sub-groups of staff at the 

Reform School construe the nature of rule-violators but t here 

is greater agreement amongst them to manage the rule violations 
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in a similar way·. This indicates that the need to manage 

rule violations in a consistent, objective manner receives 

more emphasis than taking the nature of the child and possible 

underlying psychological factors into account. 

(e) Where the boy who absconds and the boy who smokes dagga are 

both contrued as unhappy, anxious and insecure, the staff 

recommend that the boy who absconds should receive a far more 

severe reprimand indicating that custodial aims are still 

strongly prevalent at the reform school. 

(f) One of the aims of in-service training for the staff should 

be to educate them on the nature, etiology and ways of managing 

the boy who cuts his wrists or who has unacceptable sexual habits. 

6.1 IMPLICATIONS FOR FURTHER RESEARCH 

Since the development of Ingrid 72 computa'programme in 1972, Shaw (1981) 

has indicated that a new programme called Series has been developed which 

does an analysis of commonality in two or more grids which are aligned by 

the same elements and constructs. Slater (1977) has indicated that the 

Series programme extracts a consensus grid from the individual grids. 

This can then be analysed by Ingrid and compared with the individual 

grids by a new programme called Sequel. 

The analysis of the data obtained in this study by Series, Ingrid and 

Sequel would remove the necessity of adding individual rankings together 
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to form a group grid and thereby possibly losing some of the characteris­

tics of the individual grid. 

Further research in this area could use rating of the elements rather 

than ranking as was used in this study. Rating of the elements on a 

scale means that each element is rated individually and assigned a 

value . This method is far more time consuming, particularly when 

working with a large group, but it allows finer discriminations between 

the elements to emerge and does not force the subject to discriminate 

between two elements to which he might normally assign the same value. 

It would be useful to assess and compare the constructions of the inmates 

themsel ves on the nature of the boy who commits rule-violations in the 

institution with those obtained by the staff in this study . The child 

who enters a Reform School is dependant on his peer group and the staff 

of the school in order to form impressions of himself as a social 

person, and Walter (1978 } has pointed out the dilemma facing the boy in 

a reform school because of his di vergent identity when in the presence 

of staff and pupils together. The boy who is labelled by the staff with 

personality attributions which are not consonant with his self image, may 

well gain recognition and acceptance by turning to a peer group whose ideas 

are more similar to his own. 
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APPENDIX 1 



FULL COMPUTER PRINT OUT OF DATA ASSESSED BY 

INGRID 72. 

KEY: 
p H A S E 1 

GRID 1 cross Supervisors. 

GRID 2 cross Technical Subject Teachers. 

GRID 3 cross Academic Subject Teachers. 

GRID 4 cross staff as a wh ole. 

p H A S E 2 

GRID 1 tick Supervisors. 

GRID 2 tick Technical Subject Teachers. 

GRID 3 tick Academic Subject Teachers. 

GRID 4 tick Staff as a whole. 
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o.r. 5 0 

o.r. 9 
0 

o.r. l 'i 
--- ----- --- -- -- -------- - -- --- ---------- ------ 0 

D.F. 20 
------- ·----·----·- ·------- ·- - -- ·--· -- -- ·-- --·-- 0 ,. 

o.r. Z7 f 
0 1 

0 
DCVJATION S FRON CONSTRUCT MEANS 

2.so cc 3.scoo 1.scco -.sooo ------- - .so::io ----3.:.coo -'1.SOCO 0 

~ .sr. :a 1.sooo .sooo 3 .s O co -3.sooo -1.sooo -'l.::.C,00 
0 

1 .s ce;c 'ioS000 3.SOOO -2 .sooo 2 • 500 0 -3.SCOO -'i.SOGC 

0 
J. sccr: -2.SODO -3.5000 -1.scco 2 • 5 O::J 0 'f.5000 -'f.5000 

'i .S C';,,O -1.soco .:,ooo 3.SOCO - -2.sc□□ --- - -'i.soc □ --- -3.so :i o _,, .. _ _____ ___ C 

-1. 00 :,0 2.sooo -2.:, 0:)0 -3. S OCO 3 • 5Ccl 0 -1. 0 000 -'i-5 000 
--- ------- · - ·---- · el 

-3.:.C CO 1.0000 2-:,000 I• 0000 -2 .SCclO - I• 5000 -'i.5 ::J OO 

---- ·- ------- - ·· ~~ ,..,- I 

.s cco -.sooo -2.sooo -3 .sooo 2 • 5000 'i.0000 -'f.S OCO 

---------- ·-•· . ·- .. ·- - --·- - -- - - G 
l:OMPON 2 COl'PCN 3 

D 
-·- - •--•-.,.-~·- ··- - · · · · .. •--·•·- --,- •~--- . T # .J41.ii, . ;: ..:~~ WC,<U _ t:;w@GPP,l♦Jl!~~*I Q p;,qsq,; WN04¢,4 , (fffl# JU.,, &4.ta;:;c!WIJWSW, JP,,◄ JtASQ~dpl, . ?fJtxzt:►.:,f,Ql!'@it!cy;t4,PJ!l!• ~~.ff#'-'_~"1-~ .f¥'1 ~-r-:e,r""·• ·~· -·-~--·-....... .. 
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• [L(~LNT VLCTOH L UAON~ ~( S l ~ L V[ CTOH L OAO NG R[~I OL V~ CTO k L OAD~~ R[ S I OL 
I . ( 71,$ l- 2 7 a 'l ~'f - 2 '1 10 -- 3SC 7 -'i. 93 1 '1 29.9 22 7 - D7GO 01 992 29 - e&3 0 
2 --l il C7 -•2 -'I C0 2 o . J3b 6 --13 3 6 -1- e J72 'l,'l 1, 3'i - , :J ll l 'I - . !)17 '1 'f , .:<; 'f$ 
l .'fl'IO b.72$ 2 IJ . $21 '1 0 05 15 .7 0 79 t J. 0208 .'.) S ::Jl ····- 05 0 25 ---- - 1.2 ° 7 6 {:3 -· ·- -' · - · - - ·· ·· ·· , • 
'l o2 9 5'l 'f o 7'fl9 52-26 '1 3 - 0 1 7 'l .2395 52 . 20 69 . 33 73 5 0363 6 ZJ .'f J&G 
5 0 2 678 'l . 2 9'10 32 . 268 5 -• 0 101 -•13 6 9 3 2 o2'f9 2 -.SCS S - S , 0 '1 6 3 6. 7 639 ·P 
6 01676 2 ,6910 38 . 7525 . )27 7 'lo50'l9 18 ,'ic'f 5 - .~ S 'i9 - J , 5 '1 2 7 5o 'II J 5 
7 .[ 3 73 J,<;Jl6 Si> - 76 5 6 -····· ~'f6l'l ··· - -··· 6•3'1 2 7 ___ . l6. S 5S'l __ __ __ , 35 92---·-- 3• S8 6J _____ 3 •69 'i2 _ _ _ _ _ ____ _ ___ _ __ . • 
8 -.C E8'l -J.'!190 5 3. 9665 - •'f3'l6 -5.97'11 · 1 s . 2 %7 -. , '191 - 2 . 'fil6 7 12 -1 130 . 
'9 --3 6 '18 -6-1772 'l lio 3 'f 2::J -- 3 717 - 5 -1C•99 22-2313 o3 "02 J.] 9 1,I tO .c,975 11;-

10 - .6598 -1 Co59 0 7 ··- _ 'll o 83 7 S o 'l50 7 ----- 6. 19-~ ~ - - -···J .'l'i 2 5 -- I 156 -I ~:..~ 'fO 2 _. ~ 1?_1 ____________ .l, • 
COhSTRUCT i 

I .5219 8.3778 12 .3129 •031 2 o'f2&3 12-129'1 · .--.1 5 3'! -1.5316 '9.7 8 35 !i•: 
2 .'l633 7•'1371 27 01 8 96 ol 8 '13 2oS J 'l3 20.7669 .J 9 'i9 J.9'119 S . 22 65 i 

. ... 3 0392 3 6 o 2908 . '12 . &50 3 . --·-•·· - 0 00 7 9 -·-·· - 1 • 2G 9 0 --···· 'l I• JRo 7 ____ :_- o'l H 7'! ------ -'!• 0 1..61 ------1 7 o 7 09 9 ---- ··--------··-- . · i . • 
'f oC 66 S 1.'l 2 0 Q 60 o 'IE 36 -.<;7 d 3 -bo57 5 'l J7.2'i &l . • S 'il2 5o'f 02 J a .o 6J 5 
5 .'1256 60 8 316 3S o 8 26!l .1912 2.1112 2 e .'l7 B2 . J 956 3.9-;91 12 . 69 27 : " 

~ :~~~½ l:~lg ~J :~ ~ ~f ::~5n __ -!:g~g .. ~~=~~it _ _____ ::t ~ ~9 ____ :f:~~~g ___ 'il :~BL ________ ______ : : • 
6 -.CCbO -.G956 82 o'i909 -•6353 -a.73'13 602029 01°293 lo2909 'lo536'f. ' : ., 

CONSTRUCT 
I 
2 
3 
'l 
s 
b 

POLAR CO-O ~ DINATES 

H 
-!JS.CO 

'15.00 
-i:;s .co 

'15.00 
'15.00 

-!JS.CO 

V 
-35.26 

35.26 
-3~.~b 

JS.26 
35-26 

-35-26 

R 
.29 
.7S 
.93 

7 - - .. -I JS.DO -35.2b ---

I. 03 
.75 
0 5 3 

··-· · • 37 
025 8 '15.00 35 o.26 

PROJECTION~ fOR EL~ME~TS 

1-1 V R 

--·-·-·-----.L . 
i.,, 
I., 

________ :· • 
. ~; 

:e 
3f-

·- - -•-· ·--- -- · 1 • 
ELEMENT 

I -n..01 2. 2 'f 068 
2 -l'i7.b5 -1 3 • 4i0 • & i, 
3 -- --- ···· 6001 'lo25 • 88 . · ········ · ··-· ·--- -----····- -
'l 2.09 '18 • '10 .aJ 
5 - 108S -'l9.56 .93 
6 59.15 -3-;.02 .93 
7 77.S'I 2 8.90 .97 
8 -103.36 -22. os .89 

.. 
·- ______________ _. ____________ _ 

---- --· - ·· -- -- ------ -- --------- -- ------ -~---- --

: ,1 ,,, 
' 1, . 

--·-: 0 · .. 
' i .. , ' 

I ___ _ _ J, o 
! ,, r 9 -1 '10 .'t;J 22-96 

10 l '1'1.67 -5.37 

C.Oi'<STRUCT 
-2 • I 'I I 2 -.9863 .9'1 0 0 

C.O~,Sl'lUCT 2 
-I. C6'12 -1-1562 -.6159 

COll~T ,;,v CT 3 
•I• ',t! l 9 .,.377 -2-1382 

co, •~t ~ !,,,,iCT .. 

• 9'f 
.99 

-- ---- ·-- -- ----------·------- - - --·· 

RESIDUAL DEVIATIONS AfTER E~TRACTING CC''1PO NENTS 

.02s1 l02562 00955 -lo2315 I • 2 'I:) 6 -02760 1• 0 275 

-. '1 9 18 -.7'i68 20 6 506 - 2 .9'1 2 6 lo362 0 .-; Oo9 203030 

-.3602 2 -8136 2o'l'l'l'I ... -3.0'l98 ___ __ 3 o0 S bb - ·-· -1.0768 ····-- .. -.J'fS !: 

i ~ 
···----·j'. 0 

; ~ ~ 

: !, () 
!1:-
1· •· 

. () I . 
l 
I 

• i 
•• 

-.,11~!lllfllt~--,-";.'Y!"~~'"i 
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I 
o J9 I J -0 2 'f J'f 09 05 1 30000s -2o8 6 0J -307)01 -I o62'10 2 062:,5 5 o0'165 -305631 

CONSTRUCT 5 
0977 2 • 73'1'1 --3623 2o'l818 -303297 ----· -06'153 --. --- - 2 09035 ----1 o 8'l6 l--"- l....S7 I 0 l..aC07. .. ... 

CONSTRUCT 6 
'f o2'19 2 1o5920 -03728 

CONSTRUCT 7 

-109679 lo6225 -3o0'193 -3o7 3 61 3 o 7 e·9 1 02609 - 203382 
- ·- -- ·-- • - - - ·--- -- ----(• 

300599 05391 20090'1 -5ol990 -o5'103 1 05356 0'1978 - .1 o 9 91 6 07132 -07055 . 1; 

. CONSTRUCT a . 
'100073 1•'1827 -lo'1600 

. -- ·---- --·-· -

CONSTRUCT 
-I 09875 - --9291 .9o79 

--- ·· ---- -- ----- -- -- - ··- ---- -----·---------- ---- -· - -·---
05282 -0'17'1'1 -2o'l8'10 -3.'1917 2 o '191 6 309632 -'10563, 

. ··-------···-··--
RCSIOUAL DEVIATIONS AFTER EXTRACTING 2 COIIPON.ENTS 

- -·· .o I 76 -- -- · · .. Io 2 606 -- --·· -- - o0'1'19 ... ----1 o 'I 291---- --1 o 'I 26 l - ---•-1168-----063'15 - - -- - ---- -

,----- - ---_j!1 .• 

---11:6 • 
n 

-~- • I 

CONSTRUCT 2 
- o I 601 -08176 --7'16'1 202588 -0'1662 -1 05773 l0631'1 -lo7'!12 2o30'10 

. ··- -- -- -· ·-- - - -- - ---- ······-----------·- - - ---

1.:-4 

i e , . -0735'1 

CONSTRUCT 3 
-2o'1l56 

CONSTRUCT . 'I 
-lo9o73 

0'1762 -200759 

-lol221 lo2'136 

-03391 

301951 

20601'1 

-2o9'168 

2 o6'105 

-lo583'1 

-2o'l920 

1 o'!097 

2 oS 31 3 -lo5262 

- - --- --------------
- o 2 31 9 20602'1 

Ii-j ,, 

-0599'1 --j 3. I 

\ 32 

01995 

COloiST RUCT 5 
1 o 9'19 7 lo 096 7 -05019 -- --- - 2o'l3'16 -30 3023 ------- .-1 05337. ___ _ I o652t,..._ ___ ,.. • 7179 ____ .,.. B632- - - -""•2.l'ib.,.. - -:-- - ·- --·- ·---- - - - ! ~• 

·-

CONSTRUCT 
I 0612 5 

CONSTRUCT 
300126 

CONSTRL;CT 
087'12 

CONSTRUCT 
-lo9~70 

CONST'lvCT 
-o2387 

CONSTRUCT 
-2o3l85 

CONSTR\JCT 
-2007':,1 

CONSTRUCT 
Io 8 70 9 

cor.STRUCT 

6 
06097 .0057 

7 
05215 200972 

8 , _____ _ 

-3155 -loClC2 

.. -1.05'15 - --····· I .O'ISO 

2 
-0'19'16 -09'1'18 

3 
00775 -l08310 .. . 

-ob795 09717 

5 
l0'1202 -.7006 

b 

J'. 
-lo8399 lo5'182 · -o6'106 -039'17 

G 
0595 3 -2-'f713 .9750 

:C, 

-501967 -05'116 l05790 05586 -2 o 0 '13 9 066'13 -o6'161 ,. ,., 

-05627 03782 .5381 oc,80'1 -I o3C'IO 07167 -06262 
~,. 
14"< 

RES I DUAL OE VI AT "iori s - AF TE R .. EXTRACT I NG- 3Co·M Po·1;E N-TS 
1, • --·---~ 
! 4\ 

o8'1C5 o '1863 -'--· -.'588'1\ .. -08789 _· -- l •O'IS L----~ '10'1~- --- ob.575 ____ _ . --------- -l' 0 

o I '1 0 9 l0526'1 -.178'1 
- - - ----·-- ·---- ------ -- -- - -------- --- ·---- - --·• --- -- · 

• o2t.S3 .9630 -02797 
i3; 
>f> -07593 

2.275'1 o 3'115 1 o 1 1 36 - o 7'139 l o319I 01 2 93 -03631 ):,r 

9 
02925 -02159 03338 -0 5 310 loll38 076'16 0025 I 

.3 12s -103060 -.J322 e2J39 _ o2 l.5 8 -2.2067 o 2'1 J 9 
• • I 

;_..; 'f' ·J 
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I .668 'I 

CONSTRUCT 7 
J.CSl'f 

CONSTRUCT 8 
• 8'18 S 

COMpQNENT 'I 
• b I 5 'I 

COtlPOll:ENT 5 
-.•wa6 

COl'!PONENT 6 
.0689 

COMPONENT 7 
-.1372 

COMPONENT 8 
-.266'1 

CONSTRUCT 

-.C99 2 

' .3799 

. J 623 -

.'filJ 

• I '169 

2ol9Sl 

-I . 07S2 · 

-------- -- ------ - . --

• 123 I e23 '1'1 

-0 3329 •l303 - l o6J60 06129 - o I OJ J -l05171 o6S08 

-'1.1522 . -lo52'13 0869 L ... 1.2510 -,2 0533 1. ___ ..1. .325b ___ ~.8 708 . ____ _ :__ ___ ____ ________ :._ __ _ 

-oClJZ o 0699 •6363 .07'1'1 - .9 e2 5 .2775 -.'1770 

CONSTRUCT VECTORS OF REMAINING COMPPNENTS 
----- - ---------

·- .5581 -02022 .007'1 02195 -03812 .012s -.0708 

·-- -- ··- -·- 00871 . . ----- --- · ------
-•3263 .'1073 -.3022 .1876 --0572 - o I ose .6316 --1136 

• I 398 ... --- -- -- o 6323 .. .. -··· .0918 • I '172 __ ___ _ii .'19 □ 2 . --- ------A □ sa1-. . ___ -_ • .331 a ____ z93s_ ___ .,._.32ss ____________ __ _____________ _ _ 

• 2537 el'l97 -.0062 -069'11 .53'10 - • 1396 •.26.05 -. 109'1 -.131'1 
----------·· ------ .. - --- ---- --- -- ------------ -------- -------

•1'170 -.1760 -03352 .0390 -•169'1 .675'1 • '122 5 -.0228 -•3 l'f l 

- - -- - -··-- - ·· - ---- . - ----··•- . - ·-· -------
RELAT lONS BET~EEN CONSTRUCTS ANO ELEMENTS 
. EXPRESSED AS COSINES 

·- ·------ --- - · --- - - ·- ·-··---- - ·---- -------------- ----
wtTH ELEMENT 

-.788 3 .s28 'I •!:>Ob 5 0 7.)7 6 .'155 7 .05e 8 - o03a 9 -0671 10 -.726 

CONSTRUCT 2 WITH ELEMENT . -.076 2 -08'16 3 0727 'I o 7'15 5 .257 6 .28a 7 • SB 'I · B ..- .S'IS 9 -.'19'1 10 -0609 
•--- ----- --. . . ------------ ---· -- ---- --- ------·-·· ---- -- --- - ---- - --- - · ·- ···- ·-·· - - -~---- . 

CONSTRUCT 3 WITH ELEMENT 

1 -.090 2 -.361 3 o'f06 'I .21a s .882 6 .s22 7 -.332 8 0316 9 -os82 10 --606 
- ··- --- - -· --·--· · · - --- --------- ·--·--

____________ , 

CONSTRUCT 'I t,1ITH ELEMENT 

' •325 2 --026 3 • 1 'IS 'I .soi s -o288 6 -.706 7 -0352 8 •'I 'IS 9 0561 10 -~5'1'i 
·- ··-··· .. --- -- . ·--· , .. -- · -· ·- ·--- --------·-

CONSTRUCT S ,I ITH ELEMENT ' 

' • 112 2 -•568 3 0671 'I 0682 5 .056 6 .2'11 7 e62'1 8 ••53B 9 -.628 10 -•52'i 
·-· ·-- ·-- . .. ·------ ·--·--· ·••---· 

CONSTRUCT 6• l1 I TH ELEMENT 

i . .1 .. 1 2 .2ss 3 -238 'I - 006'1 - 5 .'126 6 -.325 7 -.702 8 ob'l3 9 .009 10 -•66'i 
··--------- - ·-· -- ----· -----·- ·-

CONSTRUCT 7 r:ITH ELEMENT 

. .s2s 2 -.;:93 3 .768 'I --196 s .366 6 o'l l 2 7 .159 6 - .3'15 9 -- 'I 10 10 -.s,s 
··- -· ·-·· - - -----. - ···· ···-· -..-- -------- - ..... -------- .. ~--·-- - - -

CONSTRUCT 8 • ITH ELEMENT 

·- ··· -· - --- -- -- -··---·- -·-· -·-- ··-• ------· 

i&$M9lk#;;tf1¾Q@§f$!!f;P .t ~•:•• 
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• I • 71) 1 • '17 I 3 -. 137 'I .020 5 -.09S b -. t.. 73 7 -.7U7 0 • !> ':, 9 'I • !', 95 IC -.SC'I 

• - - ·--· · -- ·--------------------- --- --- -- -- ·- - ···· - - -
IN TER-E LE l'IE NT RELATICNS 

EXPRESSED AS COSINES 

• ELEMENT I 11TH ELEME!'JT - ···-- -·-·----·- ·-----··-----, . ------ ---··-· 

2 • '1'12 3 .175 - 'I -.2 2 5 5 -.0bb b -.'120 7 --3 32 8 ·. 210 9 ol87 10 -.'19'1 ! \; 

• ELEMEl'.T 2 :SITH ELEM ENT 
--- 3 - --.7'1 I 'I -.566 5 -. 39 '1 b - -.'159 7 -.526 8 -- .'IS2 ------ 9 .s2s~-10--:- - •389 - I) ' 

·1 

ELEMENT 3 WITH ELEMENT l!r. 
I 

• 'I .336 5 • 'f03- b . 3 s 1 7 .)Ob 8 -.336 9 - •. 55'1 10 -.707 
- -- ·-· --- ------.. ---- ,_,._ --- ··-· - ! ;• 

ELEMEIIIT 'I WITH ELE~Ef',T 
... i 

' 
5 .cos 6 --101 7 • 29 'f 8 -.i O't 9 -.211 10 -~'182 11, 

• ELEMEl',T S 111TH ELEl'',EN T -
; . 

--- ·-· . - - - ... -•-- . ··----------- -··--··- 7 · 
6 .56'1 7 --279 8 .1 92 9 --615 10 -.'!SC i :4 

ELEl'.El';T 6 .-1TH ELEMENT • 7 .370 8 --'163 9 -.753 10 .coo - ·------•--- ---- - - -------- - !: ' 

ELEMENT 7 SlTH ELEMENT 
---i7€ 

• 8 -.955 9 -.1110 10 .202 ! 
-- -- .. --- ------ -- ------ ·-·· - - · ---- :3 , 

ELEMENT 8 WlTH ELEMENT i 
9 .395 10 -.112 j 3~ . • ELEMENT 9 Ill TH . ELEMENT . ---- ·- ••-- - ·-- ... -· --- ·-- ··•--- -----•--·· -- : ~. I . 

10 •23'1 
l · r ; --

• " - -· -- - -- • · - ·· - ·-·-· - - - --- - ·- - --· -- . ·- ·--- --···-- - -·----- - - ------ - - - -- - i . 
RELATIONS 6ETWEEN CONSTP.UCTS AND ELEMENTS 

EXPRESSED lN DEGREES 

.... 'I • __ CONSTRUCT 1 'l ITH ELE11ENT ------- -·-·· ---- --- - - ---- -- ---------- - --- -- ------ ---- --- -

95.7 2 1 '12. o 3 3'1 • 2 'I 5906 5 '12. S 6 b2.9 7 86.7 8 9 2 .2 9 132.2 10 l3bo5 

• CONSTRUCT 2 lllTH ELEME NT -- ----··••-- ----- - -~------- --- ------ - ---- ------- -- -------- ··i "" . 
9'f .3 2 1 '17 • 7 3 'I 3• 'I 'I '11 .a 5 75.1 6 73. 2 7 S'I • 3 a I 23 •2 9 l I 9 • 6 10 127.5 ~t.e 

• ··----·- COI.STRUCT 3 •ITH ELEMENT - . ·-·- -- - - --·- ----· \ 
-·- •-- ----·----- --------- !!'4 ----- ---····-- --· ··--·------- ·- 1 

95.2 2 112 ... 3 bb•l 'I 73.9 5 2a.1 b sa.5 7 109. 'I 8 71.6 9 125. 6 I 0 121.3 ! !7 

• CONSTRUCT 'I 1,1 TH ELEM[NT -- ··- ... - ---- ··· - .. ·--- - --·- ---···------ - ------ - - --------- ·- - ---- -·- --•·-·· ... .: ,.,. 
71. l 2 91 .5 3 81. 7 'I 60.0 5 106-7 6 135•1 7 I IO• 6 a 63 ob . 9 5!:>.8 10 123.0 

• CONSTRUCT 5 illTH ELEMENT ·- --- - -···· ·- -- --- --- -- - - --- ---- ·-- ------ -.. -----·---·· . - · - -- ' C 
83.6 2 12'1.6 3 '17.9 'I '17 .o !:, 8608 b 76•0 7 5 I• 'I 8 122 .5 9 128.9 10 121 • 6 

• CONSTRUCT . 6 11TH ELEMENT --- -- - --- - -------- · .. -- ··--· · • 
'II• b 2 75.2 3 76.3 'I 93.7 5 b'lo8 6 109.Q 7 13'1 • 6 8 so .o 9 89.S 10 I 3 I• 6 

• e 
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• ' CO'-STIWCT 7 ,II TH (L(M(NT 

• • ss • .3 2 101.c .3 .39.9 

CONSTIWCT 8 II .TH CLEMENT 

• • 'l'I. s 2 61•9 3 97.9 

• - - •-•·· -

ELEMENT I WITH ELEMENT 

• 2 b3o8 3 79.9 'I I 03 • C 

ELEMENT 2 WIITH EL£MENT 
3 137.8 .. 12s.9 5 113-2 

• ELEMENT 3 1111TH ELEM[t:T 
'I 70.'I 5 66-2 6 b'I • 'I 

• ELEMENT 'I WITH ELE"IENT 
_5 8 9.S b 96. I 1 72.9 

ELEMENT 5 t; ITH ELEMENT 

• 6 ss.1 7 106-2 8 7 3 • 9 

ELEMENT 6 111TH ELEMENT 
7 ·oa.3 3 117ob 9 136.9 

• ELEMENT 7 rll'TH ELEMENT 
8 lb2o1 9 11 'i • 2 10 78."3 

ELEMCNT 8 \!ilTH ELEMENT • : ..... - 9 ··- . 660 7 10 99.9 

• 
• . -----
• 
• 
• 
• 

10 
ELEMENT 9 RlTH ELEMENT 

76o5 

·-

'I 10 l • 3 5 i.s.s t, 65•7 7 so.a 

'I . 88 .'I 5 95.S 6 132-3 7 135.0 

INTER-ELEMENT RELATIONS 
---·• --·- . EXPRESSED IN OEGREES .. 

5 9308 b 11 'i • 8 7 l 09 o'i 8 77.9 
·-------- - - -- --- ----·-· 

6 111.3 7 121.1 8 bl~2 9 55.3 
,: 

·--•·--·- --- - ----·-·---
7 12.2 8 109.b 9 12306 10 135.0 

a __ 96. □---9 _ .10.2. 2. _ --1 o ___ 11a.a .. 

9 128.C 10 I lb• 1 
--·- - -- · - - -

10 8 9 -7 . 

8 1 10 .2 

a 'i8 ~8 

9 19.2 

10 6 7; I 

0 

9 1 l'i .2 10 125•1 • 
9 S3.S 10 120.2 

- ------------------- --- ---- ·- -· -- - -- ·- - ;: e 

10 119.6 

j 1;. 

:·• I. 
i :i:. 
I -~ . I I,, 
\ .• 
j ;r 
I 

------;·• 
I 3, 

. -·-·· ---- ·---------- -----•-•- - ··---·- --- [:8 
l Jr. 

---- ------ • - · ---- ------------- ------ -. ·------------- . ·• 
; ,e 
I 

I ,:.: 
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I 

-------~'o 
I 
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---------- ---------1 ·· 0 
l,.1 
I 

i, A 
I "" 
I 
! ~'. 

--------· ------ ·----------- ---- ·•---- --------· - · ---- ·•·- ;' f> 
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1 

1 

Q) 

• ••• C>ll02•TICIC 

• 
• CONSTRUCT 

2 0685 'I 6° 78 
7 o6'12 32060 

• CONSTRUCT 2 
3 .~Jl S7o77 
s o 3'15 69079 

• COPI.STRUCT 3 
'I .779 36.SS 

CONSTRUCT 'I 

• 5 o'l3 [) 6 'I• 51 
. - . 

CONSTRUCT 5 
b 0315 71063 

• CONSTRUCT 6 
7 0539 57036 

• CONSTRUCT 7 
8 - -- o2 7 9 73081 

• .. . ELEMENT TOTAL 
I -2.ccc 
2 -12.soo 

• 3 2'1 • 5 cc 
'I 13.5CC 
s l9o5CC 
b 9.500 

• 7 -.sco 
8 "t.OCC 
9 -2cooco 

10 •35.0CO 

. - ---------~ ... - - -
• t 

- . .. -- ...... ----- ·------
CORR ELATIO~S AND ANGULAR DISTANCES BETWEEN CONSTRUCTS 

~ \ 
3 . • 709 
8 .'15 5 

'I - o6'1 2 

5 --· -27 3 

6 o'l73 

7 .533 

8 .236 

.SUM . Of Si;;UARES 
'I Q.COO 
27-750 
87-750 
'13.750 
63.75 □ 
5).750 
'15 • 2C:.O 
be.UCO 
7'!.000 

15'1.00C 

'l 'I. S 'I 
6 2 -96 

'I 

.. so oo3 ·s 

7'1-17 ------- - 6 

6lo79 7 

57077 8 

76 o 33 

l b 

' 
oS 8 2 -- 5'1 o 'I 2 -- ·- ·-- ___ 5 ·- - ·. • 630--- - ·- 5 0 • .9.3 ----L-- .6 36...--5.D • '1 ~ --------- __ ! : • 

;:, 
0533 - ___ -57.77 _ ------b ~ lb'i ___ ,_: ___ s Q.58 ---- - --o8'18---.31-o9.:,.__ ____ 1: 0 

: I :6 

. ·-- 06'1 2 ----32 .:6 □--------7- - -827--· - 3'1. 18----- - 8---..-15 2 ---•81 o.2.9 -------------r • 

pc -~;· oD 27 3'1 ~ I 8 
·-- -·--1:. ------- ·- ---------

8 0073 esoe3 

.230 76069 

1-· -1 

[. =-~-~------:---~!32 
AS . PER CENT . --- - ------------------ ------------- ------- - J: • 

6.06 
'I .2 0 

l 3 • .3 0 
6063 
9066 
B. 1 'I 
6086 

10030 
I l • 2 1 
23.33 

3f, 

--- -------------- -------- ------ i ,. 
i •: 

----------------- - ---------- - -------- ----- --------------- - --- - - i ~ -
: c 

• TOTAL VARIATION ABOUT CONSTRUCT HEANS . 66000000 ---- ----~. -- --- -- I 
---- -·---,'. 

• 
• 
• 
• 
• 

TOTAL PER CONSTRUCT e2osooo 

UNIT Of EXPECTED DISTANCE l2oll06 -

. , ELEPIENT l 
2 0579 

ELEMENT 2 
3 lol63 

.ELEMENT 3 
'I .so 2 

3 

'I 

5 

1•029 'I 078'1 
·- - -·--- ----•----. 

0815 5 1.062 

- - ··--·- -
o'l78 6 0921 

-·-,.r-._ 

5 .909 

6 .876 

7 -897 

i 4: . 
------ ·, - ----------··~---- - ----------------------------- -r• 

f!.:· 
I 

DISTANCES BETl'IE.EN ELEMENTS .. - ·-- -- ------ - - ·----·-- -----

b 

7 

8 

0835 

0688 

o 9'16 

7 0993 

8 096'1 

9 10387 

8 I• 0 25 9 0671 10 I 0092 

9 • '169 1 0 .712 

----------- - - ----· -·-- -·-· 
10 10762 

f 
--- 0 --- ·-- - - t ! ~' ! 

; !. 
: 0 t 

•• 
• 

:,-o;;_'~~....-.-, .. _. 
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---------- - ----------- -~- -·- -·• ·- · - - - - - - ----------------- - ---✓ • ----- -- - ---
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• 
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• 
• 
• 
• 
• II . 

-- • 
• 
• 
• ~, . 
• 

• t lll'I( '1 T 'I 
s .-s9J 6 • S'itl 7 •<> 8 1 8 ■ 970 9 I• I 'I 2 IO I• '16'1 

ELEl'IENT S 
6 .66J lP 1•619 7 a96 f 8 .726 9 1 ■ 337 ·•· 

ELEl'IENT 6 
7 .66'1 a .ab1 --- - 9 -- 1 ■ 12'i 10 1 ■ 385 ------------ __ ; . 

ELEl'IENT 7 
8 .969 

ELEl'IE.NT ·a 
9 1 ■ 138 

ELEMENT 9 
10 •623 

ELEMENT 1 
2 9.250 -

ELEl'IENT 2 
3 -'11 . soo 

ELEMENT 3 
'I '17 . 250 

ELEMENT 'I 
S 28 .ooo 

ELEMENT 5 

9 .9'16 10 1.1ss 

10 1 ■ 33'1 

. - ·---- --- - - ·- ------- •--·--•------

3 - -13 ■ 750 . --'1 ---- --3 ■ 250 - - S -----8•750 

'I -JJ ■ COO ·s-;;;{1.000 b -1s.soo 

s S9 ■ GOO b a.sari 7 _7 .soc 

6 "".'i• ODO 7 1CJ.soo 8 -l'l.250 

----------- -------- - ----------------------------- --------------

SUMS Cf PRODUCTS 

I 

: ,: 
I ··• I 

! ;,: 

-- ------- -1- • 
i 2· 

--- I,, --- -,= • 
, i, - -'1.250 - ...:J--. -29. 750 --8----23 ■ 000--9--- -2'1 .■.000.--10--9-50..,_ _ _ ___________ ! • 

in 
7 1.n,_~ ___ a ___ --:~..:_~50 9 3'1 ■ 7~0 10 53.750 : • 

8 12.2so 9 -60.2so 10 -106.1~0 ' J? 

.. -- - ------- - : :0 
9 -36.750 10 -sa.2so 

( .1: 

), 

b 2o.SCO - 7 -13.250 e -- 21.2so 9 __ -62 .2s0 .10.- -03.2.so ----~: __ -----
__.. ___________________________ _ : e 

ELEMENT 6 
1 -s.2so 

EUMENT 7 
a -12.2so 

ELEMENT 8 
9 -2'1.000 

ELEl'IENT 9 
10 as.soc 

,·. 
e s.1so 9 -2a.1sc 10 -3b ■ 7S0 

- -------- - -- · ·· ··· ·- --- .. '··• 
9 -6-250 10 1.1so ! ~-: 

10 -19.S00 
i . • -. ... -- --- - i,,. 
1, c, . --~-1 } ---- --- - - ,,, ' 

THE COMPONENT-SPACE IS LIMITED To ·. 8 DIME NSlOf\: .;,.... _______ ____________ _ .. -: ·-- o 
COMPONENT 

l 
. ------ - -- . ----- -- --- ------- - --2 

-~ ..... 

3 
'I 
5 
0 
7 

· a 

~ 

ROOT 
396.3552 

. ----- --- 9'1.7&26 
78.897'1 
53.2566 
22 ■ 1195 

--------- 9.881 I 
2.5835 

• I 2'1 l 

... .. , 4 ... 

AS PE R CE NT 
60.0:, 
l 'I. 3 6 . - -- --------
1 I• 95 
0.01 
3 • 35 
1.so _ __ ___ _ 

. 39 

.02 
--------_______ .. ___ _ - --·---

---,.::=. 

i:/1 
i , .• I 
; t· '"' . 

i . ; 
♦ #XWCSCQ ,:.::,W.¥k9 .!JPWI 

-·• I: 
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SARTL[TT TEST 

[XCLUOING 6. MAJOR CO~PONENTS 

CHI SQUAfiED 2•t,\56 

EXCLUDING s. MAJO~ COMPO~[NTS 

CHI SQUARED 6082'16 

EXCLUDING 'I. MAJOR COMPON EN TS 

CHI SCUAREO 12 .'l'ltl'I 

EXCLUOil,G 3. MAJOR CCMPONENTS 

CHI St;UAR[C 21.391,2 

EXCLUDING 2. MAJOR COMPONENTS 

CHI SQUAREC 3Co6667 

EXCLU0l1,G I• MAJOR COMPONENTS 

CHI SQUARED 39.6503 

NEGATIVE RESULT fROM TEST 

o.r. 2 

o.r. 5 
---- - - ---· -·· 

o.r. 9 

o_.r. l 'I 
j, -- -

D.r. 20 

o.r. 27 
---·------

----------·-- -- ··-·-·-· 

. \ 
·G f 
· e 

:1 

:0 
:r 

·-----'--~----------- --------------- ------ , e 
ir! 

------------ - ·-------------- ---- -- ----- _ __ J, e 
i= •! 
I • r i ;i 

- - --- --·- -·: . 
i 22 

i: e 
DEVIATIONS fROH CONSTRUCT MEANS ---- I., 

CONSTRUCT 
.5COO - -2.5coo 3.sooo - 2 .5000 - --

CONSTRUCT 2 
-1.sooo -.soco 3.scoo ... sooo 

CONSTRl:CT 3 
-.scoo -2.ccoo 2.sooo .sooo 

CONS TR L;CT 'I ... 
-2.sooo -3.5000 'I .soco -.sooo 

CONSTRUCT 5 
-1.sooo --5000 2.0000 2.0000 

CONSTRUCT 6 
1.sooo -1.scoo .sooo -.sooo 

CONSTRUCT 7 
-2.sooo -1-5000 'I.SO OD 2.sooo 

COf.STRUCT 8 --
... scoo -.scoo 3.scoo 2.sooo 

. .. -- ----·- -· 
COMPON 

' \ ) ....... 

-- 'I .5000 ~ --- -- 1. sooo ---- -.5000----:1 .sooO--- -'1-50 □0---· · ·-3 .soo.,__ _____ _ 

1.soco 

3.soco 

2-0000 

.sooo 

3.sooo 

3.sooo 

.sooo 

-2.sooo 

1.sooo 

.sooo 

2.sooo 

-2.0000 

2.0000 

.50:io. -3 .sooo -'1.5000 

'I. 5 OD 0 -3.5000 -'I .soc 0 

3.5c:l0 -1.sooo -'I .sea o 

--... '1.5000 --( - 3.sooo -----3 • . sco □-.--2.sooo ____ 'l .soo.,._ ___ _ 

... 5000 

.0000 

-1.sooo 

COMPON 2 

-3.5000 

.0000 

-2.sooc 

2 •SOD 0 -2.sooc -'I .SOOD 
-----------·-- - ------ -- - --·· --

1 • 5 OD 0 -3.5000 -'I.SOOD 

-3-5000 1.sooo -'I.SOOD 

COMPON 3 

: _ . 
! ! ,", 

---·• 
t..: 

---·-----,. 
i 
l t..:-: 

-·-- _____ __ j! 0 
I 

i 5, 
· -- ' •· A --- --1· V 

I ·· 1:-t 
I 

-· C 

~-

~-

f 
l 
i 
!-

: J 
·-
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• 

I • 
('I 11 • ,... 

• 
• 
• 
• 
• 

llll'ltN T VLCTOR 
I .C87U 
z • 2J 'I e 
3 - • 'l)t,3 
'I - • .: 3 l 'I 
s -.J71S 
b - • l '1£2 
7 -.CQ59 
8 - • l 2'i6 
9 o 3c;39 

10 •t.C23 

CONSTRUCT 
1 -• '11 36 
2 -.JbOI 
3 - ··-·-· · -.3958 
'I - • 3 7 'l'I 
5 --2371 
6 - • 3 l !:. 3 

L oA:.:NG 
I .73.:8 
'106736 

-o .c.062 
· -'l.6J7'1 
-7-396S 
-2~9SV7 
-oll69 

-2o'l800 
7 .G'l : 'I 

llo9908 

-0.2336 
-7.16 88 
-7-8796 
-7.'1528 
-5o7lss 
-6-2770 

1,L SI DL 
36 .9973 

s .9051 
12 -1'193 
22 .52 I 7 

9o0'l20 
'l5 • □ '1.32 
'l5 .23o3 
61 . 8 '19S 
I 2 .s 2:lO 
10.2211 

l '1 • 7081 
31•1063 
20 .'I 1 I 2 
26 -955'1 
'19 oSJ28 
'13 .C990 

7 - --.'136'1 -6.6675 7-0271 
70.5030 8 

CONSTRUCT 
1 
2 
3 
'I 
s 
b 
7 . 
8 

ELEl'IENT 
1 
2 
3 -.. 
s 
6 
7 
8 
9 

10 

-- - -

-. 17'10 -J.'1637 

POLAR co-oR~INATES 

H V 
-135.00 -35.Zb 

'15.00 35.2b 
-13s.oo -35.26 

'15.00 35.26 
'1S.ro 35.26 

-135.00 -35.26 
'IS.QC JS.26 

-135.00 -35-26 

R 
.21 
.61 
.1a 
.Sb 

· .20 
.67 
.Jo 

1.01 

FROJEtTIONS FOR ELEMENTS 

H 
'13 • 8 1 
15.J I 

166-11 
I 31:! .o 'I 

-166.2'1 
-139.38 

92061 
-1090'1) 

7. 1 9 
-b.66 

V 
-67-19 

• I 3 
:i.02 
'IO 3'1 

-9.63 
-2'1•18 

b6 o I 9 
12.87 
-9090 

1.11 

R 
.98 
.92 
.96 
• 9'1 
.97 
.5a 
.95 
.9) 
.93 
.98 

VLCTOR 
• I 7 G7 
• I 29 6 
- 22': 7 
o'l2:.6 

-. l'c60 
--2599 

.2637 
-07222 

-1016 
- • l '138 

• l '105 
• 3'11 7 

-.'1219 
--2165 

•3b'l9 
- .'! 311 

--·-- -.ooaa 
•565'1 

LOAl>NG 1-'I. 5 l OL VLC!Oh LOA IJIJC, II[~ l O L 

----------·-------------- .. , ...... --~-~--~ · 1 
1•6621 3'1 • 2 )'IE\ -•b~l6 
I•;: 62 I 'I.Jl.29 o J Cl 2 
2 • l 'i bS 7•6uJS oap3 
'l-1'132 S.3SS6 .::, S JO 

-I .a JI D -5.7622 - • I '1.55 
-2-5306 38-6390 - • l 9 65 

2•5671 J6ob'l61 ------- ---·. • b 5 S6 _ -·--
-7.0309 12. 'I 16 1 • 1 9 I 8 

09 6 93 11. 5 '19'1 -.1~.s2 

-5.7070 I .t, 5S 3 
00107 'I• 3 I 28 
.5 975 ----· _ 7•3261 
.'1706 5 • I 3'l2 

-J.2925 'l • 0916 
-1.7'156 35 • 5 91 9 

S • b 2 J 'I ___ _ . '! • 7 3 3 8 
1.10:ie 9 •SI 3 1 

-I .37a7 9 oo'l e b 

--·-··-· - - ·-- ---- - ·-

· • 1:, .;.• 

. ; .. 
, :.' ~ 

-1 .)996 8-262 7 .17 G9 lo5l83 5.957'1 
- . - ---· ------

l03679 12.8369 -.lt00 -lo'l213 1008169 
303268 2c.o'i □ 9 .362'1 3.2193 906773 

-'I. 1070 -- 3 o5'l3 7 _____ _ •I C&b ·---- . -.96'15 ---- 2 •o 135 
-2.1oao 22.5111 .:;:;os 2.9355 1J.e9'13 

J.5523 J7.21J9 . olo76 l.'lS88 J'l.9972 
-'!.1970 25-'1838 -.s121 -'l.5'1BS '1.7952 

- ----- -- -.C073 ---- - 7.0270 -- ---- •l 793---- .1.592'1--- -'l.'1911-----
5.so'l'I '10.20'l'I -.6321 ~s-ol'17 8.6793 

.. , . 
' I. 

!.· . 
I ; ~ 

---------•·. 
( :14 

______ __ /:• 
I 
! -c, i .. 

-------------- ----------------- ---- ' . 
3! 

____ · __ ;. 
I ._,. 

_ ____. __ 
------- ;·• 

! l.(, 

----- i 'O 
I Cl 

------ ------- - ---- -
______ ,,. 

l 
'. ! ~ 

\ ----- ------ -- - ··------ ----- - - - --- - ••·· I• 
i 'J2 

t 
RESIDUAL DEVIATIONS AFTER EXTRACT,NG I CO ,"IPONENTS I 

,, C, 
r. 
! 

CONSTRUCT 
1.216b -.5671 -.0923 059'15 1 • 'I 'I 1 l 

COi',;STRUCT 2 -· -· •• ·--· 
-.6760 I• I B 30 .3722 2-8'109 -1-163'1 

CONSlf;UCT J 
.1 esa -.1sc2 -.9379 -1-3236 .5725 

CONSTRUCT 'I 

-- - - -

.2797 -.5'183 -2.5257 

-H- -- •• • • ---- -·-----
-3.S62S 2.'!579 - .)930 

-3321 -2 .0'163 - --- J .s 18 'I 

-1.2575 1•'1590 

-.6768 --1823 

-.39b8 -- ------- •2%8 ___ 
! : 

i ---=---· 

.·••rr :~.r -

I ~--~ 

:·o 

, . 
• 



- ♦' Nb ' MntteM .. ,.,...._.~-- •- -~ ·-- ---.-~~---~ 1, tt:id!'ia•s.•;n- • ftd:::Wt ' 1 · ·•t .- -,-., 

• 0 
•t.dSIJ •Jo75O'1 I• 2'1 il3 -2o22'i8 -o1bB9 • • b O'ib lo'lS62 2 .5 71 (, I. '135 I -.o 112 

• COlliSTRvCT s 
•I .OG25 .a .. 1s · -0'1937 ob 773 -l .b23'1 3.1,529 3 . '166'1 ' --- -'1-2120 -. 2 'i 91 ---·----1 .cs 7t, ·-- ----- -e 

CONSTf;UCT 6 

• 2oO'163 --026'1 -2.238 7 -109527 lol68O 3.51,97 -J.5369 1-7181 --0280 --719'1 
--~ C, 

CONSTRVCT 7 
-l.7'138 .5395 • 7096 0'1895 0272'1 -J-2876 -. 0 510 o'l 17 8 -.0787 • 7 32'1 1:1 

• t • 
CONSTRUCT e ... 

1.9888 'I.ODIS .3131 1 .1,9 8 '1 -.7668 -2-013'1 

- - ,.___ -- - -

-2.5203 •'.°) . :931 S 2.86'11 -2.'1139 --------· • i 
l !f. 

- - ____ , . 
RESIDUAL DEVIATIONS AFTEfi EXTRACTING 2 CO~PONE~TS 

• CONSTRUCT 
.9831 -. 7'1'1'1 · -.39'12 -- - -- • 0 I 2 'I --- I .6955 ---·-···· 06352 -.9090 ---~, .5379 ---1 .3965 - - - 1 .t,557-------- - ------ . : 0 

CONSTRUCT 2 

• -1 • 'i'f'f 0 • 7517 --3619 I o'l2!:>2 -.S'l'IS -2.6978 I • 5 8 07 2.0095 -J.O1'18 .2960 - e 
CONSTRUCT 3 

.es 7 o 03822 --0316 .'12'13 -• I 9 l '1 -.735'1 -.9633 • S 52 'I , .O2os --3'1'16 ::[ 

• CONSTRUCT 'I . -------· -- --- --- ---·---- ··--- - ---- ':e 
-I• '19 l 'I -1•'1771 1-7135 -1.3277 -1.11,10 -1-1526 2 .s I 21 I .o '19 2 J.6'i93 --31'13 ]:i: 

• CONSTRUCT 5 
-1.6090 ... . . 03613 ----- - -1.2776· "'•83'15 -- -- - -- • 9 6 2 I, - ---- - 'I • S 7 6 3 -- - 2 • 5 2 98----1 • 1, ·'11, 6 ----- • 6 IO I - ~ .s '16 9- ~ --- -- ---- --- ----- - : ' • 

CONSTRUCT 6 

• 2.7629 • SI 77 -1.3125 -.1665 .3872 2•'1787 
-- - --- - -----• ---- .. 

-2.'1302 rl-313O 03965 -1-3228 
0 

(") I . ,.. 

• • 

CONSTRUCT 7 
-1-7-126 • 5'10'1 • 7112 0'1926 .2110 -I .2895 

CONSTRUCT 8 -
3.6618 -. '100'1 • 77'11 -•6'1'11 -2371 -.5826 -3.9718 

R[SlOUAL DCVlATlONS AFTER EXTRACTI NG 

.a '13 1 

3 "cm1PO NEIHS 

2-30'17 

- • 0'l 9 1 0 '112 5 -.0780 .7313 

-- -·---- -- ---- --·--- --·------- -· _________ ' -. 
-1-6225 

... --- ---· ,· . 
,, 

• CONSHWCT • ' .0698 --7'127 -.2986 00877 I. '1887 .3559 . .O22a . - -- -1 •2651 -- -- - - -1.6171---· ·-- ---1•8986 __ __ ____ :• c 
CONSTRUCT 2 

• 062'17 .7'178 -.5786 1.25'16 -.0761 -2.0651 -.-5299 I .3920 --5152 -.2S'13 
·- - ··- - ----- - ---- -- -- __ _ , ~ i 

CONSTnUCT 3 
.2672 • JS 3'1 .0333 • '175 'I -.3318 -.9250 -.3310 • 7 37 'I --1292 --1798 i 

• CONSTRUCT 'I · - -- --- . ---- ·-· -----. - - -·- ----- -----··· ------- ------- e i 
• 39'19 •lo'l!:O6 l.5J59 -l.'1832 -.7339 -.s1s1,· .58 75 • '186 2 2-10'19 --8161 

• CONSTRUCT 5 
-.652.l - -····- - .3795 ---- -J-3778 ··-

CONSTiiUCT 6 

- .9 J 3'1 --- ----. -. 7'160---- '1 .a6aa __ _ _ . 1 .ss.11 _ _ -J ~9 321-------• 3790 ______ .-. eo ! " 

• : I 
-,¾O t _ I ,.J#.#?!4. ?¥. 4G 41•-Y\WZ(J,¢ $Aii#M#A4J@Q&J4_s;;:;..:44;\ 4"1M►, -W?i$(.\:Y,.J.•< 
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. a t ,.«, •· · tlf I I,.._ ·,r,tt · ft! r'-'1-.., - --
-.1600 

coi.STRliCT 7 
-.7193 

CONSTRUCT 8 
.2537 

C011PONENT 'I 
•II 08 

COMPCNOH . 5 
-.02'12 

COMPONE~T 6 

.s232 -I .006'1 

.sJ&S .60't0 

-.3937 1.1519 

-.□ '135 •2b 7b 

-2197 --2678 

.02eo _ .s225 .. -.37bl 

COMPONENT 7 
-.61'18 •'1157 .3120 

COMPONENT 8 
-.176'1 -.oao1 -.'1950 

C01'iSTRUCT 

-.□ 82 2 

CONSTRUCT 

- • 39 7 2 

CONSTRUCT 

-•2'11 2 

CONSTRUCT 

-.550 2 

CONSTRUCT 

- • 29 7 2 

CONSTRUCT 

•II 7 2 

CONSTRUCT 

- • 't 28 2 

CONSTRUCT 

I •ITH ELEMENT 

-•791 3 .831 

2 UTH ELEMENT 

--55'1 3 .8't5 

3 «ITH ELEMENT 

-.ass 3 .705 

'I WITH ELEMENT 

-.903 3 -820 

5 I\ITH ELEMENT 

--'127 3 o5o2 

o w!T'H ELEMENT 

-. 68 I 3 • 'I 't 'I 

7 tilTH ELEMENT 

-. 030 3 .926 

8 1111TH ELEMENT 

'I 

'I 

'I 

'I 

'I 

'I 

- 'I 

-- - -- • ..,,..., •• ,.,. ,,.., .....,"iw' ..........__~, ,. e ...,,.,_.--....,.....,~.._...,_-----.~- · · er: Zti ti wi+ • !JJ,~~ ... 

.o 7'i't 

o't082 

-.3'167 

• 118 9 

-3905 

-3189 

•□ 30'1 

.Q't96 

• -.27'16 lo58't8 .5519 - • 't 'l::J s -.3075 --5'1$3 

. 5028 -.9766 -1- □ ?31 .td7 l . ----· -•1692 . ---··---- o'l59 L -------- ··---- - --- --·--· -··· - - - ·• 
-.57'19 -1-6860 -.2907 l • I 2u 7 

··-···· ····- -·---
I• '1333 --6626 

----·-·--·· -- ···- - ·-·-------- --- - _: . 
12 

CONSTRUCT VECTORS CF REMAINING COMPONENTS • 
-0203 

.3509 

-.3605 

.0733 

-6201 

·-···------ ·---··- - - - ----·---·-·--·-

-.0111 -.2't't0 03890 • I 7'17 00173 ;i:; 

.... -- · ·--- ------· ______ ____ :- • 
-. I '189 -.209'1 - • l 0 -l 't -.5939 .'tO't 6 : ., . 

1· 
.(1'103 _ -e .• 0077 _____ .J:'{20 ... - - -- •.02'!3.-- - - ""•'183b ___ _ ____ _ ------1 :• 

! J! 
o I 27'1 

·- - -- -·-· -·----··•-
-.'1776 ------i·• - • I o3 2 • 2721 .02'17 

-.1690 • I 63'1 
I 

-•l0'12 o't'l62 -•25'10 I ~ 
/ ! 

---~-------- - --- - ----- --- ---'~·------------ -' -• 
' RELATIONS BCT~EEN CONSTRUCTS AND ELEMENTS 

EXPRESSED AS COSINES 
: :;1 

------ --- --i .• 
i 3r, 

-- - ·- ~· -··- ··-·--- -----·--·· 

• 73 .'1 s .912 . 6 ... 13 7 --062 

.9C2 5 .598 6 -.100 7 • 38 1 

.351 s •'H9 o .'126 7 --287 

.3'18 5 .70'1 o -259 ' 7 .229 
' 

-589 5 • '12 2 o 0602 7 · • '165 

. 1 •1<1 5 . eo 0 6 .733 7 --5'10 

.710 5 .883 6 •228 7 •IO 3 

- • 

~ .o 3:J 

8 • I 02 

8 •6 79 

9 -.883 10 --8'17 

9 -.7'17 10 -.758 

9 -.818 10 -.sos 

----------· -,---· ·-! -· 
I l1 

' ,,. 
; 
I 4'-

----------------- -- ·· i .'. o 
·-·--- -- ··--··}, 

B • 5 63 9 -.691 10 -.767 

a -.313 9 -.610 10 --665 

8 .'138 9 -.636 10 -.092 

-- - -----·; .• 
I 

; Si 

,,o 
i 
i ~', 

:'0 
. e ____ •

35
~ - ___ ~.:._898 __ 10 __ - _._0e~---····-- .... _ _ _ .' 0 j 

f J 

• ·-- -- - ··-·· - - -· - •- - -- - . .. .. - - - . 

44 :;µ 9 awcce 0$iilkW&94Wi ¢ lt~t J.li§ ,) .@,{4W«:ff@<.4 !i.AJ<WAP.(S&f#.04 ..Pfl l£1:l19f!AM.$1G"9:;;a;, 



l/) 
,-

• 
• 
• 
• 
• 
• 
• 
• 
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• 
• 1 ' . 
• 
• 
• 
• 
• 

~ ...... 'b ---.,;,ii.l~,;ia.·'7.ii,,_ · ~-..w P St, h :....."-•~\At ·.r..;d:i>Ctri· ""°' 1 '# ., 1 2:rfottrml◄~-

• 6'18 2 -.:'IJ J .SJ 5 'I .so I, 

ELEMENT I ~ITH ELCM[NT 
2 .278 J -.232 'I -.078 5 -.173 

ELEHE~T 2 WITH ELE~ EN T 
3 -•8'11 'I -.373 S - ■ B OG 6 -.'!Cl 

ELEMENT J WITH ELEMENT 
'I .7b3 S 0769 · · b •12'1 7 • 119 

ELEMENT 'I ~!TH ELEHlNT 
s .SJ □ 6 --os2 7 .231, 8 -. 2 bl 

ELEMENT S WITH ELEMENT 

s .2e1 6 -.ios 7 -.3'12 

'IN TER-ELEM EN T RELATICNS 
EXPRESSED AS COSI NES 

0 - • '12~ 
C 

9 -.079 10 -.539 

------ ------- ·-- - ---·--- - - ---· ·-- ---·. · e 
·' 

--------·--------- . . 
6 -. □ 92 

7 .0'19 

8 .159 

7 -.1,99 6 -.'1'11 9 • 'I 'I I 

a -.'166 ·-· 9 .- .. • 11,1 . 10 .. . .. .• a22 

9 -.1'1e 10 -.91a 

10 • 121 

. ·-· ·---- ·--·- --- -- -------·---- ··- ---- -·•-----•-
9 -.6'16 10 -.710 

·-------- ----------- - -----------

; ;2 

!:G 
!1" 1·•· 

- ··• 
'" 

'.: e 
6 .'ISJ 7 -•2'17 6 .'11'1 9 -.906 10 -.8'10 - ------, 

i" . 1•·· 
ELEMENT 6 aITH ELEMENT 

.-7 .. -.106 8 009$ 9 -.'1~6 . 10 .. -.'I0't. - - ···--· : ··· ' ------·- - ----------~-~- --------- ---·---·--··--- - ·- !,e ----------·- 1 
-- 1:i 

ELEMENT 7 aJTH ELEMENT 
a -.221 9 -.1ca 10 .02 1 

ELEMENT 8 •ITH ELEMENT 
9 -.339 10 --191 

10 
ELEMENT 9 aJTH ELEMENT 

.ac1 

CONSTRUCT 

9'1.7 2 

CONSTRUCT 

113 ·" 2 

CO"ISTRUCT 

I 'lITH ELEMENT 

I 'I 2 • 2 3 33.e 

2 '6:I TH ELEMENT 

123•6 3 32.J 

3 SITH ELEMENT 

10'1.0 2 l'IS .s J 'IS• 1 

CONSTRUCT 'I ~lTH ELEMENT 

12303 2 

CONSTRUCT 

15'1 .6 J 3'1 .9 

S ulTH ELEMENT 

10703 2 115 .3 J ss.a 
CONSTRUCT. 

83.3 2 

6 lilTH ELEMENT 

132.9 3 63.7 

'I 

'I 

'I 

'I 

'I 

'I 

-· ---- --- ··--··--- ·-- ·--------··----l ;• 
l n 
i"'" ___ !'. 
i .ji,1 

····•-·-•·· ·· ·····-·--"'-·-- -----------·--··---------·--- -•-·---- ---··--- : e 
RELATIONS BETWEEN CONSTRUCTS ANO ELEMENTS 

'i2 .a 5 

2506 5 

69o't s 

69•1, s 

5 J.9 s 

81-7 5 

EXPRESSED IN DEGREt5 ~ 

>e 
2'1.2 6 65.6 7 93.S a aa.3 9 1s2.o 1~ l'17.9 i~ 
53.2 6 91,.2 7 67.6 8 8'1 • 2 9 130.3 10 139.3 

·· O ---·- - · ;Le 

\ !;,O ---- ---- ----- ----------
23.2 6 6'108 7 106.7 8 'i7 .3 9 J~~.9 JO 1'13•6 cl 

- -···-·-·· ''® 
'IS• 2 6 75.0 7 76•8 8 ss.7 9 1J3.7 10 I '10 • J 1 :-r 

65-0 6 53.0 7 6 •• 0 8 100.2 

------- --··· ·- •- -- ---·-- ·- - -•--• - ----
36• 1 6 '12.9 7 122.7 8 6'1 .Q 

9 127.6 JO 131•7 

-·-----·- ··--- ·-· -· . ·· ··- · --- -·-· -· 

9 129.S 10 133•6 i i J ' 
'. "---· 

-7 c· 

I 

e 
1,: 

>• ,. .,. 
~ .,- , ita%M~..J.S¥ E_tJ?C!i,9BPJ¥WJA ;!l.♦..42Ji_pCw K¢4 «¥ . ·· 'fj._r 4 .4JW¥11,;s; ; a l ~ #ZWt \ P- ,~ 

1 . 4 @ w•,e.;!®t.llJt\\9¥,;~.,i - ~, , 4'£4~J!i.#!Q¥f04tl,..(f4;,'f@~.&f1t?.f41¢9.t@#J.¥:~4;t!Qi9Sk¥..sc1t 



•• 
• 
• 
• 
• 2 

3 

• 'I 

• . !, 

• 6 

7 

• 8 

• 9 

• 10 
'II 

(0 ,.... ,. . 
• 
• 
• 
• 
• 

------ -- ...,._, ............. 
I 

CONSTRUCT 7 llTH ~L[M[NT 

115• 3 2 

CONSTRUCT 

I 'I 6 • f 3 .22.2 

6 o1IT'H ELEMENT 

'19. b 2 10'1• 1 3 57.7 

ELEMENT I 1111TH EL[M[NT 
73.9 3 10 .;. 'I 'I 9'1 .s 

ELEMENT 2 fllTH ELEMENT 
I '17 • 2 'I 111 .9 s IS I• 6 

ELEH[r.T 3 WITH ELEMENT 
'10.3 s 37.9 6 82.9 

ELEMENT 'I 11TH ELEMENT 
sa.c 6 9'1.7 7 76.'I 

ELEMENT S WITH ELEMENT 
63•1 7 10'1.3 S bS.6 

ELEMENT 6 WITH ELEMENT 

--~ ..... -- - - --~- _.,.....__;...,_~ _...-..,,.,·"6a;.•~'--~a-,~__,~yte6il'i: 

,_ 
• 

'I 'l'I .2 s 27. 9 6 7t, o8 7 8 'I • l a 6 8 .9 9 ISJ.9 10 152•2 ·(; 

'I S'1. 1 s 73.7 6 9l•O 7 1 IO. 0 8 115•3 9 9'1o5 10 122.6 
-- - - - - - - -- do - - - ·- 1" • 

! 1:: 
I NTER-ELEMENT RELATICNS 

EXPRESSED IN DEGREES - - --- ---·-· -··-···- ·-- --·--- -----
;; . 

s 100.0 6 95.3 7 l 3 'I. 'I 6 11 6 • 2 9 63. B l 0 83-0 

6 113 • 7 7 87.2 8 11 7 .a 9 39.c; 10 3'1 • ., 1 , , 

1:· 
-- -----, ·• 

7 83-2 8 80.9 9 136• 'I 10 156.7 ' I " 
8 . 10~ .. l - ... 9 - 130•2 ... 10 ___ 135.2_ __ _ ___ _ ____ ___ ______ _ _ ______ _ ___ _ _ _____ ___ Jf) 
9 1ss.o 10 1'17.2 

- ---- ---

i :s 
___ __ !,e 

· 96.l 8 8'105 9 117.1 10 113•8 
i .,-, 
I • • 

ELEMENT 7 WITH ELEMENT 
102.0 9 96•2 10 ss.e 

ELEME~T 8 ~lTH ELEMENT 
109.8 10 101.0 

ELEMENT 9 •lTH ELEMENT 
36.8 

-- ·- · - --- ---- -------- - --

" 

---- ----- - ------- --

- - - - - - -- - --- - - __ 1 -e 
1 ·-•· l _,. 

: • 
i , .: 

>O 
' !:.1 
:,o 

- i ---- ; , r; --- ----- i 0 

- - -· ------------15i --- -- --- ---- -- I -. 

- - - !' "Gol' 
; 5,, 

!,e 
i. . 

>o 
'. f-.! 

co 
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srtt Md · hilt t ·#t ' S -, ~-.. .. ·..;11 · " !Y¼ :?:::~ 11 - t Oh lrtf ► f#ef+' ~ - - M ·• · ..:.·.--.,..-.-........-~ • ·· t .,_ .... . xt - tniht6·b · - · .. a, f 't '" e€ tn · 16 Xh1 ·· 

0 
••• GRID.3•TICK 

CCRRELATJONS ANO ANGUL AR DI ST ANCES BET ~EEN CONSTRUC TS 
------ ·-- - - -- -- -- • 

COl'.STRUCT 
2 .s21 ss.1a 
7 o'l9 I 6 0 obC 

CONSTRUCT 2 
l o0'12 87.57 
8 -.010 91.Q'I 

CONSTRUCT 3 
'I -.ass 9'1. 87 

' COli:STRUCT 'I 
5 • • 176 100.1 2 

CONSTRl,;CT 5 
6 •079 8S•'t8 

CONSTRUCT b 
7 • 630 50.93 

CONSTRUCT 7 
8 

.. ELEMENT 
1 
2 
3 
'I 
5 
6 
7 
a 
9 

10 

.703 '!Sell 

TOTAL . 
l'loOCO 
6.5cc 

1s.5co 
6.CCO 
605(0 

-6 • S co 
-'1.0CO 
s.cco 

-19.0CO 
•26.0CC 

3 - 570 55 .21 'I -. '1'12 . 1 1 6 .26 -·- · --- . 5 -- - • 6 1 2 -· - -- 52 . 26 -·· ·---- 0..---· • .3 70 ____ bb .3Q _ ____ .~-- ----- ---- ; G) 
8 • 1 6'1 80-58 

'I -. 2'18 l 0'1 .39 5 

5 .oa s 8 5 • I 3 -· 6 

6 -. 1 1 .. 100.12 7 

7 .• '15 5 62o9b 8 

- .. 

8 e'l.30 

SUM Cf SCUAR ES 
5'1. 0 0 0 
'l'l o 750 
'17075 0 
s2.~co 
71-750 
"I 1 • 7S 0 
5 c .CCO 
e. c.occ 

10 2 • 000 
lO c eOOO 

6'1-51 

AS P[R CENT 
·a• 1 8 
6-78 

. 7. 2 3 
··-· ····- -··-·- 7. 'IS 

J0.87 
6-33 
8 .'18 

12.12 
15.'15 
l6o36 

. 939 

. s 18 

- .'i 12 

-.055 

: I.: 

___ 2 0 . 0S ·-----·. 6 -- - • 0 7 9 ._0 _ _ 8 So'l.8 .. ______ 1. ___ .sz1. ___ £,8a lA..---·--·--- :8 

... 7 ----'1 2 1 ----· t,5. 0 9 --- S-- .1s2 ---s1.29 ----··- ---- ·---- ----: e 35 . JO -·· 

I l '1 • 3'1 8 --127 97.31 - --; .e 
93.13 J- , 

I " 
·--- --- --j ·• 

I"' ;. 

I" ,,. 
··---·--' :. 

" 
! jS 

--------·------ ---.... --- ---- - - ---- -- ----- . f) 
: , :, 

j .:.: 

TOTAL VARIATJO~ AB~UT CONSTRUCT ME AN5 ___ _ 660-0000 ;: e 
TOTAL PER CONSTRUCT 82.5000 

_ UNIT Cf EXPECTED DISTANCE -12•1106 

ELEMENT 1 
2 .3 7 2 3 • 702 'I • '186 5 eb25 

- - ---- -·-·· 
ELEMENT 2 

3 • 7 3 2 'I •89'1 s 0658 6 . 9 2 5 

ELEMCNT 3 
'I oS'l 3 5 •8'16 b . s 97 7 .78'1 

\ 

DISTA NCES . BETWEEN ELEMENTS _________ ____ _ 

6 .'199 7 1•01 1 8 .9 01 9 I • 2 '1'1 10 
--- -- - - ----- - ----·- - --

7 .789 8 1 .ca 1 9 I• 2 1 1 1 0 1 • 2 3 '1 

-- - ·--- ---· ----------- . 
8 1.03 2 9 1. 2 39 1 0 I• 2 98 

I• 3'12 

--rr -i 

i" 
i,o 
i :, 

.I .. 

- --- .;· ·C) 
; ~1& 

: e 

;, e 
··· 7 r '.:.t. 

I 

• 
. , ....... J,-.C~· """')-- - - -~~--~ a • -r-.-;v-,R% .¥ i &,444efk )) ;;s;:4¥-91$MWl.l#JP.S91 Ui!jQ _ 2 4 LW J~Q!$&8iW~A ..,tt : :t11..-)SWS RBM ,, ¢ #. ) 4.& • A? .-M!JJ&l?fd!I«! ~ "~c• · ~~___,~ ,>;, T• . -~--~II?' ,- ._,.,--.,0:7''}" • T"'! ,'Y";,-a!'"', "'""", ~ )'.". "" --.•-u= •.. ..,- -•~ · ~ • . • , 

( 

I 
t 



I CX) 
~ 

-~-~ .......... ~ . - N◄ri"Trt6: . •• ,.,,., ., . .., •• f+-i ii: L, - - ;y): ';it' . - t t' P ' 5 IMf ti N t· td r ....... -- ... ilie · t , rirrw ' ,,~,;1, .. , · ·t: r,r rtt ·c, tt ·t: · ~• ·• -,..,, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

0 
(L(l"(NT 'I 

5 :.os2 6 .758 7 .5 'IS 8 1•109 -9 1.195 10 l -169 

CLEll(NT 5 · -·- ···-- - -··-- -- --- --·- ··~··--·- -·- ----· - - i. 
b o7bl 7 l • I 2 'I s l . :J2 9 9 1 • 387 10 1•382 

CLCH(NT 6 
7 • 6 l O .. --- a - .as9 ______ .. 9 1.c a 1 ---10- - -- .981 . ---------- - -··· '. O 

ELEMENT 7 
8 1.222 9 1 • I I l 10 1.os1 

ELEMDIT 8 
9 1.oos 10 l • l 71 

- - - ·-·····. - ·---·-•------ - ---- --- - 1: --------------- -i · CD 
'. ~ ~ 

CLE:IICNT 9 • 10 .J6C 
!:::: 
I _ 

. -- --------- --- . -------------- ------ -------- -..:- • 
SUMS Or PRODUCTS I 

- i~ 
ELEMENT l 

2 39.250 3 1'1-750 .. - -1s.oo □ ---- - 5 --- - 3'1 .2s □ - - -- -b - -2s.2s□--1-----20.0C0-8 ~-: 7.S00 --'L--3S.S00-- .. 1CL-.-e51.000.--------------t • 

ELEMENT 2 
3 7. oco 'I -10.000 5 26.500 

ELEMENT 3 
'I 28 .s 00 5 ,.250 b -1'1-250 

CLEMENT 'I · - ·. ·---· 
5 -19.COO 6 5.coo 7 :i2.500 

ELEMENT 5 
b 1'1.250 7 -28-750 6 - I. 7SC 

ELEMENT 6 
7 .750 8 6•750 9 -13-750 

ELEHENT 7 
8 -'11.500 9 -11.soo 10 1.000 

ELEHENT 8 
9 11.oco 10 -6•500 

ELEMENT 9 
10 95.500 

•f·, 

t. -19.500 7 ... ,so 8 -2:i.2so 

7 60750 8 -1'1.250 9 -37.750 

9 -J'l.2SO 

10 -'I So '750 

10 -35-250 1· 
----- - - . -- : . 

I . , 
J , 

·--·· .. ·-·--- --·-. ·-··---- -------. - -·---- -·· ---- -- ------- ·· • 
8 -2'10000 9 -21.500 IO -20.cco [ 

\ ::r, 
0 

9 -5'1-250 10 -- -sc .2so - - - ·--· - .. --- ··-··-- ·-·· - -·•··- - -- - --·-- -·----· - ,-• 
I ~ 

10 '10250 
.. ----· . - -··-· i,e 

!:e 
,, 

-- ---·------ - ---- 0 
~2 

THC COMPONENT-SPACE IS LIMITED TO ... 8 Dlf'IE1'5lONS _____ __ ___ _ - -~- ---- - ··- ·· - ·- ·- '~-4' 
' "" 

COMPONENT 
I · 
2 . 
3 
'I 
s 
6 
7 
8 

ROOT 
29).<;,216 

-- l Sbo 0 907 
9 0 .fl'i S2 
72.9G'IS 
32.76'13 

-
7. 75'1'1 
2.9600 

.8890 

"" 

AS PER CENT 
'I 'I. '16 
23. 77 
13-77 
I I• OS 

'1096 
-------- -- --- 1 • 1 7 ------- ----------- --- ---- _ -- _ _ _ ----- --

I,, 
' .! O 

_l. 
.415 - r-, . , 
.13 - -- f., I 

••+ ?< ii!' • -OX 1 , ,,,..,, . • i004&:PiYtµ_£41 . .A J .;q:c►. q;:;;; q;;_t' (.1..µ:n:;;s:µc; ,1;;;;;,:_i!f"ii;M,liii¼ T,',!_ 4Q. #(Q/7~/ .: .. . J 



0) 
,.... 

,---~-;....a . .-..-..~··.....,._ 
• 
• EARTLETT HST 

EXCLUDING 6. MAJOR COMPONENTS 

• CHI Sl;UAREC •S181 
EXCLUDING s. MAJOR COMPONENTS 

• CHI s:uARED 2-25'18 
EXCLUDING 'I. MAJOR COMPONENTS 

• CHI SQUARED 8.8252 
EXCLUDING 3. MAJOR COMPONCNTS 

• CHl SQUARED 17-•1128 
EXCLUDl'-G 2. MAJOR COMPONENTS 

• CHI SQUARED 2'1.6721 
- ---

EXCLUDING I• r.AJOR COMPONENTS 

CHI SQUARED 35o3'166 

O.F. 2 
- -- - ·· - -•- - ··· ..... ____ --·------------- -----

D.F. 5 
--- ···-· -·· ------. --· ------------- . --·------

o.r. 9 
-- - --- -·- - ----- --- - --- ----·------- -------------· .. 

D.F. l'I 
-· --·-····--- --·---· .. - - i! ______ . ----------

D.F. 20 
--·· -· - - -- ··,···------------ ------

D.F. 27 

........... 

•• 
- ------- -- _____ _. .. __ -- 0 

______ _ ; .• 
, :2 

: .• -1· 
! :n 

___ ___; 1' • 
; , ) 

--·-- _Le 
I 

t ~ .. 

1-· ---- ------- ----- '1' 
,s 

• -- ---------- •· -- -----·- ----- . --- -J:0 
NEGATIVE RESULT FROM TEST 

• 
• CONSTRUCT 

.sooo ... -· -.sooo 3.sooo 
CONSTRUCT 2 

• .sooo 1•5000 2.sooo 

i . 
0 

CONSTRUCT 3 
.scoo -1 • .)000 1.scoo 

CONSTRUCT 'I 
-.scoo -3.5000 2.s000 

CONSTRUCT s 
.sooo 1.sooo 3.5000 

CONSTRUCT 6 

• 3.sooo ,.scoo -1.sooo 
CONSTRUCT 7 

'105000 3.5000 2.0000 

• CONSTRUCT 8 
'l.sooo 3.sooo 1.soco 

• --·-- - ·-- - - -·- ···-····- - .. 
COMPON 

• 
'-.•-,,.. - ., ...,. , 

DEVIATIONS FROM CONSTRUCT MEANS 

! J~ 

' ___ :: ~ 
! 
I 3:: 

2.sooa 'I .sooo - -·---· 1.sooo - _ --- -1. !:.ooo _ <L - -2 .scoo .. ___ ........ soo□-----3 .sooo - --- - ·- - ---- __ ;·• 
3.5000 

-I .0000 

1.sooo 

'I .sooo 

-.sooo 

-2.0000 

-2 .sooo 

-.sooo -1.sooo 'lo!:,000 

3.soco ·2.sooo -2.sooo 

-'1.5000 -2.~000 -1. 5000 

-1.soco -~500~ 2.sooo _ 

2.sooo .sooo .. 2.sooo 

2.0000 -2.0000 .sooo 
------- -

2.sooo -'I.SOOD -).5000 

---· ----- . .. ·--·· - - __ _____ , ·---
COMPON 2 

-2 •SOJO 

'105000 

'I .sc:i o 

;.2 .so□ o 

'I. 5 00 0 

- • 5 00 0 

-.sooc 

-3.SOOO -'1.5000 

-3.50(10 -'1.5000 

3.soco .sooo 

(a 

., c 
,._, 

,o 
.. , 
" · 

-'I.SOOD --- _-J.5000 ... --··- .. -- __ ___ -· - -- -- __ ' 0 
r,/. 

-3.SCOO -'I .saoo 
- -- ''€2 

-3.5000 -'1.5000 5[ 

.sooo -1.sooo ;·e 
~: . 

,• 0 
COMPON 3 

• 
',\' -, , 



1 

0 j C\I 

.·~~ ·- ·"- •.i·••· .. ·•' ,... , . .. .+~·-.,,... ........................... ....,; ...... - ·-----..,-- .-....,;..,-.. -.... ... ,.,_~ _ __......, ___ ._.~ 
.....,....,....._ ... ,_ __ _ 

·,;,, rir?e:i, i'fne • · i '• •,it · rt · 

• E.LENCNT 
I 

• 2 
3 
'I 
5 

• 6 
7 ·- ·- -
8 
'I 

• 10 

CONSTRUCT 
I 

• 2 
" -- . 3 

'I 
5 

• b 
7 
8 

• CONSTRUCT 
I 

• 2 
3 ---- -
'I 
s 
6 • 7 
8 

• ELEl'IENT 
I 

• 2 
3 
'I 
s 

• 6 
7 
8 
9 

• 10 

• CONSTRUCT 
-1.7S75 

• CONSTRUCT 
-t.3S10 

• CONSTRUCT 
-1.2169 

COl'<STF<UCT 

• 

VLClCI\ LCACNG i, [. S I DL 
-. 3C 7'1 -5.;:6s6 26. 2 7JO 
-.2S6'1 -'l.J912 25 o'l 676 
--. 2 'i't9 -'1-195'1 3 0 ol'lfl2 
-.ces'I -I• 'i63 I S J -3593 
-.3'165 ·-s. 9352 36• 5 232 

•C2'17 .'1223 'II• S 7 I 6 
.CC7l .121 a s5 . 9es2 
o C719 lo231 5 7S .'i 8 3S 
. 55 5a 9.S2 □ 1 11 . 3 675 
.s812 9.9550 o . 8 9 i! O 

-.'1267 - -7-3'13'1 2 8 .5t.68 
--3515 -6. 02 1'1 '16 .2'131 
-•32b0 -s.sa s 1 - 51 .JC7 I 

.25'13 '1•3S67 6J.Sl 93 
-.3't&S - 5 .969'1 '16 .866'1 
-.3595 -6• I 589 'l't . s6a □ 
-.'1632 -7.93'16 l9o5'tl6 
--237'1 -'I • □ 662 6So96SS 

POLAR CO-ORDINATES 

H II R 
-13S.OO -35-26 • 'lo 

'15 • 00 35-26 .cs 
-135.0C ... --- - -35-26 __ .. _____ - I .c2 
-!JS.CO -3 :. -26 • '17 
-13s.oo -35.2b • l I 
-13s.oc -Js.zo .39 

'iS.00 3 5 • 2 6' . • 6'1 
'15.00 35.26 I• 12 

PROJECTIONS FOR ELEMENTS 

H 
-1'17.50 
-17S.3S 

I '18 .JS 
103.75 

- I 'lEI •Id 
21 • I 7 
c8.9S 

-79-23 
-10.so 

1.39 

II 
27.99 
'16-39 
-1, • C'I 

-2:;. 5 0 
-I• 'i 2 

-8't.S7 
boSb 

-3'1. 0 I 
12.S7 
9.9q 

R 
.96 
.95 
.1 2 
. 93 
.0 2 
• 7'1 
.90 
.89 
.98 
.97 

VL CT Ott 
- - 2679 
--0285 

- 20 6'1 
' .'177 3 
-.29'i0 

. 0 131 

.53 2 C 
--5168 
- • I '109 
•□ 192 

• 12'10 
• '19 7 't 

. -.3608 
-.0660 
.s □ 'l3 

-.'t396 
-.1221 
--37'1 I 

LOt,DNG 
-3.35 51 
--3569 
2 • S(i !:. 7 
5 -97 (,5 

-3 . 6£;23 
• I 6)6 

b 06 6 'I I 
-6.'173/l 
-1-76'17 

.2'10il 

1.5535 
6-2302 

-'1.5187 
- .as l '1 
003170 

- S.506 3 
- - -- -1-5299 

-'1-685'1 

f'CSIC'L V[ CTGR 
15 • 0 I 6!1 •.3 'I b I 
25 .3'1 02 • 'I [• 5 2 

LOtu NG 
J. 3 I 9 I 
't • 625 <; 

PL 5 10 L 
'I• □ C J I 
J • 9 '15 I 

C 

23 .'16 2'1 -
1.J 5'i7 -- 5 213 2 J • I 9 C 6 ___ _____ ___ ... ______ .... __ Cl 

I 'I. t. I 68 - .2 8 '17 
2.2.9636 -·~o I 61 
'+I O 5'1 '19 -.sooc 

-2- 71'12 
-. I 72 i3 

-'1.7669 

7.25 0 0 
:22.9337 
to - e21J 

.,, 

11-57'18 .oe □ 3 __ .. . ___ • 11,s9 
36 ,5739 - •'I I, b'I -'I. 't '16 7 

10 , '1 6 62 _ ----
16 • G □ llb 

.c 
; , _ a. 2s 3s .2 2 6'1 2 . l 56 I 3 • S'I 62 

8 • L '1 08 • I b 39 lo753'1 s.160~ 
- --- - - -----

26.1535 -•2 5Jfi -2.'12 00 20 -2 '172 
7.'127'1 oO'IS7 .'13 S 't 7.2J7e 

-- --- .3Q.bO B5------ -.Se83 --- -5-3'11'1 .. ___ _ 2-35 77 
62 .79'15 -.2 5 59 -2.'139'1 S6.B'l36 

6.9613 -.J618 -.5689 6.61'1S 
J't.2'1Je -.21'1'1 -2. □ '1'13 10.0697 

-- 1 7 . zc lC------•3505--- - -.1-:;'! I q ______ _ 6.03 2 '1 -
'l'l.c12s -6176 s.e8a'I 9.3393 

l 

-------------- .. e 
-~ 
• •• 

-- ------- --- --- -------;: C 
! i -! 

-------- ------- ---- i .~ e -- - - ------- --- --------------------- --- j:·E 

------ --------·----- - -

-- -- -------- - - --------·-

" 

\ 

-_:: G 
'. ~7 

-- ,-C 
1.r. 

-G 
•c 

-- --------. - : , (I 
! 4.1 

---------- -- .'. 0 
' l : 

:, o 
1,,; 

RESIOUAL DEVIATIONS AFTER EXTRACTING 1 CC11PONE!l;TS !,~ 
- ----·- -- ----- ·- -·----

-2.3826 I• 70 I 3 1-8727 lo9SS'I 1.0811 -1 • 'l't 78 -J.97 20 - • 'll 85 07680 

2 - - • -.C'136 1.02s2 2o96!:,7 -2.5063 -1.351S 'I .5'128 -2- 0 1>11 -ol535 -1.0006 

3 
-2-'1317 .1:;21 -J.'1770 I• 56'11> 2.6377 -2.'1603 'I .9CI S -- ---396 0 -1 •25'12 . ' G 

'I 

• 
, .. ,~ ,~~ 



,._J,,,.,.~ ........... ..__,.J·.-..-.i . ....--~......- , .. 
• • a J9 .z -.'..:11'32 J.5t.71 

• CONST111JCT 5 
-1-3350 -.030'3 2 .03 80 

CONSTRUCT 6 

• I • 60 6 7 --0788 -3.coes 

CONSTRUCT 7 
2.0609 le'1660 .0566 

• CONSTRUCT 8 -- · 

" :i.2soo 2-'1576 .50'1 1 

• 
• CONSTRUCT 1 

-l.3'11'1 - -2. 336'1 ---- J.380b 

CONSTRUCT 2 

• .3 178 01339 •02609 

CONSTRUCT 3 
-2.'127.Z -2-5605 le06'19 

ri • CONSTRUCT 'I 
.6 11 :Z -2-'107'1 3.7'128 

• CONSTRUCT 5 
• 35 7 J - -- e 1'197 . • 7339 

cor-.;STRUCT 6 

• .1318 --2357 -1.8718 

CONSTRUCT 7 
1.6511 l • '122'1 0372'1 

• CONSTRUCT 8 
1.9950 2•32'1I 1 • '1713 ,... 

N .. • 
• CONSTflUCT 

-.'1989 -1 • 16'13 1.2'163 

CONSTRUCT 2 

• .11,63 -.0773 -.2J71 

CONSTRUCT 3 
-.5677 .QJlO .7728 

• CONSTRUCT q .. ··- · · 

1 • '1605 -J-2239 3.609'1 

• CONSTRUCT s 
.51,21 •'1355 .7017 

CONSTRUCT 6 

• ~ 

y 

{ 
\ 

,.........,. .............. ...... ,_ ... - ·~-~---.-.-~_.,.. •• -=• t kt ? t 1:ttrt· ~ ... - 1·,S t rtdt,a-,V . Ntft ft t· f>i:K I ..., ii -
I .a72 I -2 .9905 -2.607'1 -1.5310 'I• I c6 fl 1. 076 7 -2-0319 

3 .990 I -3.56 83 -.3526 2 • ':;'I 2'1 -2 .c i;i 9 .... - -1.102'i ---- - .Q)0 8 --- - ·-- · -- -

;_1 •0261 • )6 60 -6516 -2.'l562 'I .9 '+2 e -.0111 --9207 _______ ,, __ 

-2.6777 -.7'19 3 -1.80'1'1 .556'1 .o 7;) 'I .9098 • I 11 3 

·--··---. - -
-2 08'173 1.0911 -'1-3997 -3.'1711 ..; • 2 07 7 2.7S99 -8631 

RESIDUAL DEVIA TIO NS AFTE~ EXTRACTING 2 COMPONENTS 

;: 
· · I• 13 12 -·- -- 2 • '1121 -- -- l •6608------2 .2 7'i3 ---• I• l 69 I-----~ . l 99t, ------ • 7 381 

.0120 -.75'18 -1 e'i329 1 • 2 28 1 1 • 1 5 2 9 -72'12 -1-120'1 
••+•-··-- · -· · •·· -- -- .. ·-·-

-6797 -2 3b'i 2o69b7 -.r,562 2 • 5 b6 I -1-0326 -1-1673 

2•278S -J.2'107 -:Z.5963 -1.07 80 3e7'i68 .9587 -2.0155 

-- 09750 --·· -1.7112 - --- - - --'i353 •08 18!:. -~--1 el 9'11 ---- •2 92'1-----• l 523 

J.6021 -1-2528 -7238 .'1733 "' 2 • 0 96 9 -.8528 --81'18 
------··-·-··--

-l.9'175 -1-1990 -1.78'1'1 1 .370'1 • • 7 20 3 .69'13 • l 'i07 

-··--·--- . -- - ·--· ----
--6109 -.286'i -'1.:3386 -.9783 -2•6293 200998 .95)2 

RESIDUAL DEVIATIONS AFTER EXTRACTING · i · col'IPONENTS _____ - · - -----

o'l'f23 2.31,02 o'i508 \ -2 .0799 ---- ·2•297 $ ______ ~3'18Z---- ---- l • 1832 

.1359 -.7'169 -1.2 152 1 • 19 J 1 1•3560 .62S7 -t-2005 

--8'109 • 1396 .0200 .J729 -□ 7'16 •l765 -.1aso 
.. ·- ·- ·· ·-·- -··•·- -· -

le5B'i0 -3.2850 -J .8160 -.8620 2 .1, C9 0 1. 5 109 -1.566 9 

.ao73 -1.7219 ..... ... -. 7298 -.7712 .9 19 'I . -- -•1591 -- --- - ••O'l'iO 

-- · · -· · --·----·---- -·-·•· ----·- ·-
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!I 

N 
tJ N 

---------'------------------ -- ------------v. ., ,,,. f li 1« ·+-•11 

• ) 
.e '13 s .1s~t -l.9E,36 1 .c 2G 1 -1.2898 --2'10'! • 63 76 I• I '13 '! -.3901 -.'1389 • ,. 

• CONST'-UCT 7 
.'1676. --1~90 .sss2 -.9961 -1-138$ - • 113'1 1.1019 . o838'L --- - -.0622 - ----•'1739·- -------- --- - ··· - ··-·· -·. s 0 

CONSTRUCT 8 

• -.osso -.5327 1 .7933 1 .065'1 -. I 796 - 1-3 9'1'1 -1.'ISlJ • I 17 1 .7669 --1 297 ; . 
• Ji 

CONST RUCT VECTORS Of R[MAINING COMPONtNT5 • - ·- ---- - - - ·· I 8 
COPIPQNENT 'I 

-. 198'1 

• COPIPON(NT 5 
- •IO 1 7 

• COPIPQ!';i:NT b 
- • 1952 

COPIPONENT 7 

• .137'1 

COMPONENT 8 
-.7036 

• 
• CONSTRUCT 

• I .302 2 

CONSTRUCT 

• ' .23'f 2 

CONSTf.UCT 

• I .387 2 

CONSTRUCT 

• . - .2'1'1 2 

CONS.TfiUCT 

• . • I 88 2 

i 
CONSTRUCT 

-- ! 
I .719 2 • CONSTRUCT 

• ' .90'1 2 

CONSTRUCT 

• 
A¥4JJ ,$0( £PSQ4UZf\" 

-09.20 -.36'12 -.2.012 050'17. o'l96J • 0'111 . - .'! lil 0 -.111s .2 392 

·- - - - ··--·· ---- ----- ----- - ·· ---------
-.2779 • Sb 72 -1315 0326'1 --1090 -.$2'16 - • J_so o • I 6 I 9 • l 76 I 

-. 1£7'1 • '1'151 - . - - • 6 738 -- - • 105'1 . - - - --- .O'IS7 - ----- - . '16 10------•D 'l:l S --------• 1311------ --• I 731 

·2355 .3385 -.266'1 -.5127 -388'1 -.2'129 - • o 2'! 5 -.3909 .3377 

06365 .1090 .0312 •□ '125 -.1116 --1628 • 188 S .0!;.70 -.0867 

RELATIONS BETWEEN CONSTRUCTS AND CLEMENTS 
EXPRESSED AS COSINES 

------- --· - ··-·····- - -·· - - -- . - ----- ---- ------- -..- ------ -------- -- ----
1 WITH ELEMENT-" 

0255 3 .672 'I • 'I 1 2 5 .10s . 6 .2 '12 7 -.060 8 -.288 9 -.839 10 --730 
"' --· - -· - ---------- ----- --- - ------ --- ----- - -- -·- . 

2 WITH ELEPIENT 

• '13'1 3 .679 'I .101 5 .O't 1 6 --193 7 0676 8 - o't92 9 --708 I 0 -.677 

3 '.I.ITH ELEl'IE~T 

-013 3 .269 'I -.100 s 0666 6 .381 7 -.soc 8 •567 9 --612 l C --70'1 
- - • -• > H• - • • • - --- - ------•-. 

'I IIITH ELEMENT 

--629 3 • 151 'I .132 5 -.673 6 - _-322 7 - .196 0 0561 9 • S'l'I l 0 .2 65 
\ -- -- · . -- ---· - - . - . -- . . . -· ·- •· --

5 .tlTH [LE~ENT 

.3'13 3 o7bl 'I o80b 5 .022 6 -.121 7 .571 8 - .'166 9 -.733 10 -•6 0 1 
--- •- •a•••-•• -- •-- - ---• --• • 

6 l I'TH ELEKENT 

.366 3 .078 'I --237 5 -632 6 • □ b7 7 -.'195 8 .55'1 9 -.599 10 -.1 '10 
•-- -- - -- - -- --· - -·- .. ---- --· ~ - ------·- - ----------- -·- - ----------

7 I\ITH ELEMENT 

.839 3 .'173 . 'I - • 126 5 .5e3 6 -.395 7 -.060 8 - .1 01 9 -.707 10 --619 
·- - - -·- - -- - - - - ----

8 \\ ITH ELEl'IENT 

! 
iC 

: 
, .. 
. ,o 

------. __ ; : 0 

_; :e 
j ,; 

_ _ ____ : e 
1 3~ 

------- .o 
" 

·• 
, .. 

·o 
I "" 
i 

- >8 
! 4~ 

_;,.o 

i::)~ 
: ~;: 

1, a 

0 
:.: 

• 



C"') 

N 

- .... , ~HIit- Wr--l# ' 2wer -.....,..; Prsiltd·rti·e di>+...._,.,. , ~'-: 'it"' :a \ai.i.-rqiv._+-o ½ M :t:ri1L -
• .879 2 .o91 J -2 39 'I - . '!Bo !:. • '1 0 8 6 --69J 7 -.s16 e 

• I NTER-ELEMENT RELATIONS 
EXPRE SSED AS COSINES 

• ELEMENT l 'tiITH ELEMENT 
2 .790 3 .290 'I -.3J O 5 .5 so 6 -.532 7 --36'1 8 • 1 ·1 'I 9 

ELEMENT 2 &JTH ELEMEN T • .. l .151 'I --206 5 • "t. e 6 --~51 7 .095 8 --389 .. 9 -.507--- 10 

• 
• 
• 
• 
• 
I . • 
• . -
• 
• 
• 
• 

ELEMENT 3 f;ITH ELEMENT 
'I .569 5 • 12'1 6 -.319 7 . 13 1 8 -.231 9 -.5'!1 10 -.637 

ELEMEllil 'I V'IITH ELEMENT 
s --310 6 .101 7 .$99 8 --370 9 -.376 10 •o2bb 

ELEMENT $ l!. I TH ELE.MEt,;T ·------··--·------· 
6 .260 7 -.'15'1 e --023 9 --t.3'1 10 --571 

ELEMENT 6 WITH ELEMENT 
- 7 .. -•016 8 .111 9 · -.211 - 10 . .Q6J . . . -----

ELEMENT 7 SITH ELEMENT 
8 --620 9 --152 10 .013 

9 

10 

l 

ELEMENT 8 ~ITH ELEMENT 
• ,as 10 -.010 

ELEMENT 9 WITH ELEMENT 
.•no 

CONSTRUCT 1 lllTH ELEHENT 

72.'I 2 75.2 3 '17 .a 
CONSTRUCT 2 Iii ITH ELEMENT 

760S 2 6'103 3 '17 • 2 

CONSTRUCT 3 tilTH ELEMENT -
67.J 2 99.3 3 7'1. 'I 

CONSTRUCT 'I WITH ELEMENT 

I Q'I. l 2 129-0 3 81.3 

CONSTRUCT .. S 11TH ELEMENT 

79-2 2 10.0 3 '10. 5 

CONSTRUCT 6 WITH ELEMENT 

'I 'I• I 2 67•1 3 os.o 

------

OJ 

RELATIONS BETWEEN CONSTRUCTS AND ELEMENTS 
EXPRESSED IN DEGREES 

'I 65.7 5 '!So I 6 76.0 7 93.S 8 

'I '15 .o s 87 . 6 6 10 I• 2 7 '17. 5 8 

' ----- --
'I 95.7 s '18.2 6 67.6 7 ,120 • 0 8 

'I 82 • 'I 5 1)2 .3 b 1oa.a 7 101.3 8 

'I 3b.J s 88.7 6 97.0 7 55.2 a 

'I 103. 7 S so . a 6 86.2 7 119 • 7 a 

.o 2,3 9 

--•i78 10 

~- s o , 

I Ob .8 9 

I 19 •:. 9 

55.,. 9 

55.9 9 

I I 7 o& 9 

56 .'I 9 

;sM!~f-ttt:Eeiti 1- 1 ....... »:A ' e,>i,·"i::W't lt •ift+ 

-. I 39 1 0 --351 

- - 668 

◄l'nr· inc'd:ri ·•. b• a·'Wll.: - ► rt 

• 
·-· · . 

• 
I / 

·• I 10 

___ ___ ____ ___ J -- e 
I 
; 2:, 

,0 
I 
1,: 
I , . --··--i-

- --- -----~---
i" 

_!: e 
J, 

--------· . e 

• , ,· 
I • 

>• 
l '17 .o I 0 I 3b .9 u. ,. 
13s.1 10 132 .6 4f '. 127-7 10 I 3'1 • 8 

· Q 

57.1 10 7'1.7 i,.-

137-1 10 I 31 • 'I 

12bo8 10 IJ7.7 

~ 
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E· r 
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I 

l! 

I 

i 
r 
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• ••• GRIO'I-TICK 

• 
• CONSTRUCT 

2 • 7'15 •11 .ao 
7 •855 31029 

• CONSTRUCT 2 
3 0309 12.oc 
8 --030 91 • 7'1 

• CONSTRUCT 3 
'I o2'18 7So bl 

CONSTRUCT 'I 

• 5 • 12 7 62ob9 

CONSTRUCT s 
6 --06 7 93082 

• CONSTRUCT b 
7 .539 57.36 

• CONSTRUCT 7 
8 .370 68.30 -

• £LEHENY TOTAL 
l 12.oco 
2 -2.ccc 

3 
8 

'I 

COR RE LATIO NS ANO ANGVLAR DiSTANCE ~ BET t EEN· CONSTRUCTS 

0636 
.121 

SQ . '18 
82 o69 

'f 

• l 
.J ,. l 

,., 

-1 8 8 79.17 .... 5 .867 -······· 29 .93 ----·---- · 6 . . - -.00b .- •-- -·90 •. 35 ----➔-· • 527----- 58 • 18------- -·· ···-·-- · . . • ·._ 

r .. 

·-- - --- 5 - -16 '1 - so.so 

-•16'1 -- -·· SQ.SB .--·-·· -- S: - ·• •08:>-• --·-·'H, •. 78 ·- - ·--4-·-•.3'1 5---· 69•79.---- -- --- --- · e 1•· 

6 · -· . 121 __ .. 'f J .:as - · ··· ···--7 --·•.s 1-:>- -- ·-.s.a .99. _ _ __ _ a___ .• o'I 2 . ____ 87 .s.1. - -- ··· . ---·- - . . $ " 

6 

7 

8 

.2 3b 7b .33 7 .Q'f2 57,.57 6 ... 3:J b'I .s I 
. · ·- -··- - · ·--~- .. - --- ·--···- -· - · --

o'lb7 62ol8 8 -.Qt,7 93.82 

.515 59.99 

. AS PER CENT 
1.21 
2.13 

·--·-·--· ···--------------------- ------- -----

' 
- - --~: . 

::·t 
- ---- - 1 .. • - - - - ___ _; ~ 

I 
t ~=-

··- -·-- -: : e 
:::, 

__ __ ·e. . · · - - ~ --
19.CCO 
10.0cc 

SUH Of" S:;;UAl'!ES 
'16 • GOO 
1s.ooo 
060000 
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CHI SQUARED .9 7SS D.F. 2 
. . ·- -
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--··-- - -- - · .i 0 
EXCLUDING s. MAJOR COMPONENTS 

: 12 

CHI SQUARED 2 .oeo 1 D.F . s 
- · · -· ·-- ----- -·· ·-·----··-·- - ----··---· - ·------- -i. 

EXCLUCING ... MAJO~ COMPONENTS 
IF 

CHI $(;UARED '1 .• 3250 D.F. 9 
--·----·-······-- -·- -··-·-- ·- ·.;. 

EXCLUOlNG 3. MAJOR CC~PONENTS j -. r 

CHI SQUARED 11 .s 711 D.r. I 'I 
·- ·- ·· -· ·- -· -···-··-··--

EXCLUDING 2• MAJOR COMPONENTS 
'· o i l 

CHI Si.iUARED ISob'IIO D.F. 20 
- --- -- . . . ··--- ----· · - -- ·--·- - -· 

i ,~ 
--·--·--..! ... e 

EXCLUDING 1 • ~AJOR COMPONENTS i 
i 71 

CHI SQUARED 28.t,0'12 o.r. 27 
.. ··· - . ·---- ···-· ... •- • • •H-•• ••- • ••-••-• 
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.sooc -1.sooo 'I.SOOD 

CONSTRUCT 2 
-.so □ D o50CO 2.scoo 

CONSTRUCT 3 
-.soc □ -1.sooo .scoo 

CONSTRUCT 'I 
.sec □ - 2 .soco 3.sooo 

CONSTRUCT s 
.socc - ·· -.sooo . 2.<:.000 - -· 

CONSTRUCT b 
'I.SOOD .5000 -.sooo 

CONSTRUCT 7 
2.sooo .sooo «t.soco 

CONSTRUCT s 
'I .<:.oco 2.i;coo 1.sooo 
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'l.scco 
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.:4 ~ 
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ELEMENT 
I 
2 
l 
'I 
s 
b 
7 
8 
9 

10 

CONSTIWCT 
I 
2 
3 
'I 
5 
b 
7 
8 

CONSTRUCT 
I 
2 
J 
'I 
s · 
b 
7 
8 

ELEMENT 
1 
2 
3 .. 
5 
b 
7 
a 
9 

10 

CONSTRUCT 
-1 • l I 62 

CONSTRUCT 
-1.7981 

CONSTRUCT 
-1-7175 

CONSTFUCT 

V[CTOR 
.1697 

-.asz~ 
• '10 13 
02317 
.:!2 0 9 
.Q<;68 

-.C2c2 
-.C911 
-•:!790 
-.6937 

• '1900 
.3<;35 
• 36'i I 
•.166'1 
.JS2b 
.2917 
• '152'1 
• 162'1 

POLAR 

H 
'IS• C-0 

-13s.oo 
'l5.QO 

-135.00 
-135.00 

'lSoOO 
'IS.OD 

-13S.OO 

LOADJl;G 
J.298$ 
- .91 12 
t,-9779 
'I• 0290 
t.~7t:6 
1.1110 
-.'tSC>O 

-1.58'15 
-o.sse9 

-12-0605 

a.s1sa 
· 6.6'122 

o •'II 7 3 
2.9263 
601302 
<;,. 07 I J 
7.8665 
2.02.32 

CC-ORDINATES 

V 
35.26 

-3s.21, 
35.21, . 

-35 oi.6 
-35.26 

• 3!., • 26 
35.21, 

-35.lb 

'<~ SI DL 
37-1196 
17-1698 
19-3Ci;7 
'II o7b75 
26. E797 
33-0518 
55.79.21 
73.'1895 
Jbo 5eb2 
16 •5'1'19 

9. 9301 
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'11•3189 
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'l'I .9 212 
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.35 
.11 

I• 2'1 
• '11 
• '15 
031 
.83 
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1 'l I• 0 'I 
-a ..... 

-5 I. 2 I 
19 • '19 

-28-39 
-93.1,7 
1C'lo08 
155.57 

-168.31 

V 
-ID.JO 

2.u6 
-21 ot,2 
-1 7 • l 'I 

35.02 
1,9. 'i'I 

-11 .a2 
-.29 

-3'1 .'19 
13. 15 

R 
.83 
-28 
.92 
.ca 
.95 
.93 
.97 
075 
o 98 
.99 
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-'t 0'1830 
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b .oil 9 

--·-· 0690'1 -
s o9 .7'1 b 

6oC752 o!C27 09868 5.901'1 
IOo85'i2 -.J91'i -lo€382 7.'1753 
33.21'1'1 ---- .3&79 ------ 3.7257 ____ _ 19-3338 
b3obbG'I -.6787 -b.5165 2101702 
1J.16JO -.2220 -2.132s s.1,15s 
1209329 .2'i55 203578 7.3737 

.. .. ..... 20ol 'll'i----1662 ---- lo6151--- 17.5328 
38-8337 . -.'151'1 · -'1-3355 20-0370 

------- ·--------·-·-----------------------------------

... . ··· -··-·-- -·· -··-· - -·-------
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fiESIOUAL DEVIATIONS AFTER EXTRACTING CCMPOl\iENTS l· o 
-1• □ 53b 

2 
.asst. 

3 
-1-1637 

'I 

I .oa I I 

-.2'1b0 

-2.0755 

.5259 

2o9l'i5 

•O 129, 

i 
07667 0 6587 --2761, -1•7237 -.2717 I .'109 2 :,:: 

I :e 
-.1,953 -201757 J.1,79'1 -1 o87b5 -.9070 o2'1b2 

-2• 'i'1 l O - -- - - 1 o66b3 ···-· --2 • .3317 ~- 'i 008'1 8 .... . -1 .0681- -------•0'185 . • 
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• •.GSS6 -2.J'f6~ 

• CO"-S TIHiCT s 
--6630 -.1787 

CO"-STRUCT 6 

• 3oSJ79 -7658 

CONSTRUCT 7 
Io QC 7 6 09123 

• CONSTRUCT - 8 
3. 96'1'1 2o6'180 

• 
• CONSTRUCT 1 

- • 'I 8 l 5 -- -- ·· - - - o 9 5 1 l 

CONSTRUCT 2 

• • 0 I 1 S lol506 

CONSTfiUCT 3 
-2o7513 -103305 

• CONSTfiUCT 'I - --
-102190 -2053'13 

• CONSTRUCT 5 
1 03835 •1515 

CONSTRUCT 6 

• 1•13 3 2 .3777 
--- - ·- ·· -

CONSTRUCT 7 
o 7568 08 718 

• CONSTRUCT 8 ··-
1 o 79'18 202978 

• 
• CONST~UCT 1 

-.378'1 --9567 

CONSTRUCT 2 

• •01606 1•1610 

CONSTRUCT J 
-2o3619 -1-3516 

• CONSTRUCT 'I 
-1.9001 -2-'197'1 

CONSTRUCT 5 
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1 o3'128 

J.Q79S 

•2067 5 2 

-3.32 2 9 

-3.'li,69 

.8728 

09760 

•8'1'16 - --- -3.6608----•2 o9'11 3----- --.1769---- -• 2 '17-7------------ - ----- - ' • 

09992 

.7231 

-J.3670 3 o 9 62 2 -.5781 --9822 

-.2937 -1 o78J l •oSl89 .9568 i, ·, ,. 

, f, 

.i •O 

---- . 
03670 •2ol5'12 -. '1058 -2-7788 -3.'1260 - :o2'127 'I .5699 -2 .S'I I 7 

; t, 

·• RESIDUAL DEVIATIONS AfTER EXTRACTING 2 CO>IPOf'.GNTS ,, 

09371 - -.1709 -1 oO'l 13 ------ .s2~7---- -I .2o58----•8'156--- -• 1 '1'16- - I .062J-- ---------- -- _____ _ : _ _____ ___ : 0 

-.b565 

-1.8'i10 

2o5S8o 

-•'12'1S 

-l.9899 

1.3997 

.8591 

1.2 2 'l'i 

-1 o 1 91 b 

--756'1 

06910 

-9278 .087'1 -2o5'135 
- . ·-··----· 

lol't79 1.9938 20076'1 

---- ----· ···- -- ··--·- -· 
200968 -2o9'128 -3.$527 

08320 -2.5817 -'1766 

-o03Sl -.1673 1.'i8ao 
. --· · - ·-- ·- ·· 

08592 

.3808 0 
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:: o 
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____ _ .:l (e 
02278 -1 • 3'1'13 -2o3378 •o 0'1'15 

RESIDUAL DEVIATIONS AfTER EXTRACTING 

.03z9 06152 -000'19 \ -1.112s .. 

o5'162 .aa10 -1 o5'177 .573b 
. - ·---- ·-· · ·-----· -- -- -- ·- . -

1-9173 o 385'1 .0581 -. I '116 

· ---- --- - ·-- · 
07527 -.128a -.0216 .3772 

•J o2'1'1 J 3. l '172 -1.3557 
44 
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2 .6b7 $ • I 827 

··------- ----- --· 
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::. :-: 
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• 1o1606 --------•16 36 --- -----1 • C'I 53 - .3923 --- - -1 .bt.11 ---- l .b339------- ~139.9 .- - --117 . .,_ ____ .061.z. ___ -o 7276 . 
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• • • • • • • • • • • • • • • • • i 

I n n n n n n n 
0 0 0 0 0 0 0 - X X X X :r 2 7 ,, ,, ,, ,, ,, 

1/l "' 0 , 0 0 0 0 .... .... n n n n n n n n 7. z z I 7. IZ 
_., ., 

0 . 0 . 0 . 0 . 0 . 0 . 0 . C, . ,., . ,., • r, . ,., . ,., • C o C . 
2 1/l z .... z 0 z N z N z 0 2 N z I.,~ z -z NZ wz .. 7. wn .on w 
1/l 0, V, Cl) 1/l J: 1,/1 ,I! 1,/1 ,I! 1/l D 1/l 0- 1/l - .... '" .... .., .... 1/l ... ... ... .., .... ~· ... ..... .... Vl .... .. .... D .... J: .... 0 .... a, .... "' ... .. 0, .. 0 .,, 

-0 

"' 
., ., :u "' 
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"' :,0 ,I! Vl ..., N w ..., 0- I>· 
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n n n n n n n n °' ; ..., 0- II' .. c:, ..., 
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[ X :r :r :x :x :x :r ::r 
M M fTl ,.., ,., M M ,., 

r: z . 7. . z z . z . z . z . 7. . • . . . . .... .., ... ,, ... 0- ... .l; .... ,., ... ..., ... ro .... 0 N 0- 0 ,I! CD w ,,,, 0 0- -0 0- 0 0- "' ~, Vl C, CJ 0- n 
.l; 0- N w 0- 0 w .., CD w .. w -0 w 

"' .l; N CD -0 ll' 

,I:' .l; J: ,I! J: .. ..r: 

I 
I . N . . • . . . • . . i . • . 

"' 0, N ., CD V1 :u w ..r: N w w 0- ..., .l; .. .. 0- 0- Vl c- M ..., .I: w 0 V1 c- V, ..., Ln .., .:: 0 -0 Ln r ..., 0, Ln .. c- ..., J: 
> a, V, .., .., .I: C!) .... n 

0 
U" V' II' .,, V1 V1 V1 0 ! ;z 1 z UI 

V, ... ,., "' • . . . . . >< CD . • C . .. 
l 

..., 0- 0 (D w ..., ,, ,., 0 0 V1 w 0 n V1 ..., 0- c- w w w ;:1 ---4 0 ..... .... N .., CD 

J I 
..r: Cl) w a, .,, c- ..., ,,, .. ..,, 0 0 0 0, ..... 0 1/1 

1/l,., ,() w ..., .I: 0 < w w "' v, M M 
MZ ,-,. 

c- c- 0- c- 0- 0- c- D .... 
n 0 I 

)> 0 ;o 

I 1,/1 z 1/l . • . • . . V, . . . . . 
w ... I.,., .I: 0 w n-< w .. L" 0 0 0 "' 0, a co -0 -0 w -0 o:u w 0 .c N .,, Cl ! 
N "' 0- ..... 0, N vc -0 w 0- o ' 0 0 Cl 0 

' 
~n w 0, ..i: :-.:.· · ·•,r · .. .., ., co (D ..... 
7. .... I M 

, - Ml~ :r ..., ..... ..... .., .., ..... ..., Vl ! )> 

> { z z 
D f . . . . . . z . 

..... c- .:: L-, 0 ,., 
"' 

._., a a C'. ..... u .._ ( ..., ·-· -· -=- .. l' ,... ..., :, ,.. l" .z: .;; 

I ,~ u ,,, :- :..~ lJ -, .::, .... ::, _., :., n cc 0 .... 
:r ... w = l- .;; C, ...., C ,.., :; 
z -;; 

c:, C, C> c:, 0, c:, 0, ... 0 
Vl z 

~ M I I 
I z w t> . . . . . • .. " ... . 

w .. Ln Vl w .l; w 0 w 0 .., V, ·. N 0-.. 0- "' ro -0 V1 -0 0 0- 0 Ln N .I: 
,I: .c 0- N 0, Cl Q) w .., tJ N w -0 .l; .., 

-0 .., • (D - ·= .. w J: u, 

I I 

-0 ,,, ,() ,() -0 -0 .., 
1, 
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0- '-' L" N 0- 0- ..., N .t. ·O _, a -0 ... -0 

"' c~ co w 0- lO a, . ..., c- .t. u, -0 a ln w 
0 0 a, (I) .. a ..., 0 p (D a, N N ,I! 

,() "' -0 .,, co a, u, , 

0 a a 0 0 0 0 

I I t I 
I I . . . . . • . . . • . I ..., 0- V1 l/1 0- 0- (I) .I: a 0 .... , 0 0 0- w ; 

0- w .., ..r: c- 0- a lJ co 0 c- . 0- cn ... ...., 
0- u, w w "' (XI \JI .. , a ..., 0 w 

N a ~ 
...., 0 0 -0 
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I 
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• 6 

• 1 

• a 
·· - · .. 
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• 10 

• 
,- • C") 

• 
• 
• 
• 
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- ,. tA"bP" n+·ntt· :+&'ta.~-

.€60 2 • 'I 71 J • J'i 2 'I --278 

ELEMENT I •ITH ELEMENT 
.'1'12 J • J'l 1 'I -.JOJ 5 .J70 

ELEMENT 2 1:.ITH EL[Hi:NT 
-.JOO " --'16'1 s -.'J77 6 --13 7 

ELEMEf'<T J r. l TH [LEM£NT 
.502 s • '!'16 6 -.O'iO 7 .10s 

ELEMEI-.T 'I fl!TH ELEME'-T 
.060 6 .CJJ 7 .6'19 8 -.JJI 

- ·· ELEMENT S Y,ITH ELEMENT 
.5'!7 7 -.'!JC 8 .c23 9 -.73'1 

ELEl'-IENT 6 11:ITn ELEMENT 
-.056 8 --182 9 -.727 10 - -.C59 

ELEIIEf'<T 7 1111TH ELEMENT 
- .613 9 -.202 10 ol89 

ELEMENT 8 WITH ELEMENT 
.301 JO .ooo 

ELEMENT 9 1111 TH ELEMENT· 
.SJ'! 

s - 166 6 - - 'i2 8 7 -.595 

l~TER-[LEMENT ~ELATICNS 
EXPRESSED AS COSINES 

s,iw.. ·· · ·• · s• 

8 • I I J 9 .312 

~ ....... ,,.. -•: . '· , , ,.. ... ' ,. ·~-~ , ..... .. 
....,. ·a:,·. . t"zr:'r ·1tt · d "W •·' f · ·:ir 'eti; '••-...-": 

0 
10 --522 

0 
:2 

·- --- - ----- · -- ----·- ·· --- --------·-·--- ---·- ---------------- -, ·• 6 --03 6 7 --617 a 0099 9 -- □ '10 10 -.612 
'. 

7 .. -.1$7 ._: g - -.JS1 ----9 ·-·--• •2S0-- 10--- •Jb7 ... ---··· -- -- ··--- ..• 
,,, 

a -.JJJ 9 -.'1'17 . 10 -.815 
··- ····-- • 

9 -.'192 10 -··'16'1 

- --- ---- ----------- --------------------•--·----- ----·--· --·----- ·------ i: e 
10 -.60'1 

-- ----- ----- - .. - ·-- - -- - -- ·- ·- -----·. ------

" 
. ·-- - - ·- --·. -·- - ·••··-··--- -····- -- ·-·•·····-•·----------- - ------

i ~ . 

j· 

: e 
I 
1:.i 

' ____ :. 
i 2, 

---- i '.' . 

j 3;_ 

t 
' 

:/ 

•'· 

R£LA TI ONS 6ETnEEN CONSTRUCTS AND ELEMENTS ---- --- ! · • 

CONSTRUCT I tllH ELEMENT 

7'1.5 2 101. a 3 30.6 'I 5506 s 
CONSTRUCT 2 .ti TH ELEtlENT 

89.S 2 99.7 J 'IS• I 'I Jo.a s 

CONSTRUCT 3 11TH ELEMENT 

76.I 2 I I 6. l J 66-7 'I 7'!•9 5 

CONSTRUCT 'I 'LlTH tLEMENT 

75.8 2 118.7 3 6 □ .s 'I 7 'I• 7 s 

CONSTRUCT S- • ITH ELEMENT . -· · ... 

01.1 2 IO I .a J '18 .6 'I JI .9 s 

CONSTRUCT 6 iiclTH ELEMENT 

Ja.J 2 et..2 J 78 • I 'I I 02 • '1 $ 

EXPRESSED IN DEGREES 

'12 .s 6 6609 7 86.9 e 

70.'I 6 87-8 7 57.0 e 

33.3 6 60.2 7 I I 'I. 5 . 8 

93.9 6 126.2 7 100.6 8 

------ ·- -·--··- · · ••· - -----. 

83.S 6 79.3 7 s2.s 8 

'IS . I 6 72 • 'I 7 137-2 8 

I 11 • □ 

I 19 .3 

67.2 

59 .2 

I 25 .s 

62 ·" 

9 I 'II• 3 I 0 I '13 • 'I 

9 IJ0.9 10 131 .5 

9 131•9 JO 131•'1 

9 7bo3 JO 122•7 

9 125.'I 10 12605 

_;·,. 
: !.: 

·· --·· ·----- -- --- ; e 
i ,, 

_J o .. -- I 
: ~, ' (. 
i e i 
' f, . [ I ~;_ 

9 11 Ci• 5 IO 129 • 5 / ,. ·. 
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• 0 
CONSTRUCT 7 'lilTH EL[M[NT ,. 

• 5'1 o 2 2 a 1, .9 3 38. 3 'I 8 1 • 6 5 39.J I, 6706 7 99.9 8 I IO -~ 9 13 2. 9 I D 139 . 5 
. ··--· ·-·------ ··-·····-------- --- - - ·- -· · 

, . 
CONSTRUCT 8 itlTH ELEMENT ,, 

• ----------------- ------------~ e J0.7 2 61.9 3 10. 0 't ·10 0 .2 5 80 • 'I 6 115.J 7 126 • 5 8 e3.7 . 9 11.e I D 121 o5 
---- ·---- - -· -, -·-- -·--·--· --·- -----

• lNTER~ELEMENT RELATJCNS 
EXPRES S ED IN DEGREES • 

ELEMENT I fit TH ELEMENT , i~· 

• 2 6308 3 70o0 . 't 1:n. 1 5 b OoJ b 92ol 7 128 o I 6 B'i • 3 9 92oJ 10 121oe 
- ----- ---- -· ------ - - 0 

ELEMENT 2 YI 1 TH EL[M[NT 
3 107.5 't 117. 7 5 9'1 0 'I 6 97o9 7 99.1 8 110 • b 9 75o5 10 80 o'I 

• ELEt-!Efl.T 3 11,JTH EUC:MC:r;r , : C, t 
't 5?.9 5 oJ.s b 92o3 7 8'1.0 8 1oao2 9 11606 10 I '!'I o5 

' ;~ 

ELEMENT 't 11TH ELEMENT • - 5 ---- 86.S 6 88 o 1 7 'i9o5 - a -109 • 'I .. 9 --- 119-5- -- 10-- 117•7---- - --------- ----- - -- -- -- : . 
ELEMENT 5 11/JTH ELEMENT 

• 6 5608 7 ll5oS 8 88.7 9 13702 

ELEMENT 6 1111TH ELEMENT 
7 9 3 o2 8 100.5 9 13bob 10 930'1 

• ELEMENT 7 l:.Z TH ELEMEN-T 
8 1210s 9 101.•6 IC 79ol 

• ELEMENT 8 WITH ELEMENT 
9 -72 .5 IC 90.c 

ELEMENT 9 l\'J TH ELEMENT 

• 10 590I 

0 

• 
• - - -

• 
:\ . 
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e 
••• "" I J 1-.: 1 cs:. 

. o 
CORRELATIONS AND ANGVLAR DISTANCES BET~EEN CONSTRUCTS 

CONSTRUCT 
2 0833 33. 56 . 3 .'105 
7 • '105 66012 8 -•II 9 

CONSTRliCT 2 
3 .595 53.'17 'I - ·· o'I 52 
8 • I 3 I a2.'la 9 0762 

CONSTRUCT 3 
'I .'105 25• 21 · 5 0810 
9 .11,2 'i0.37 10 .03 .:i · 

CONSTRUCT 'I 
5 • 'IS 2 17-75 0 0756 

10 06'1.:l 20077 

CONSTl,UCT 5 
0 o8'15 32-30 1 -- o 7 38 

CONSTRliCT 0 
7 0905 25021 8 0857 

CONST~UCT 7 
e 006 7 '18 • I 'I 9 o'l76 

CONSTRUCT 6 
q .so □ 55098 10 0031 

CONSTRUCT 9 
10 o97o 12 o 53 

ELEMENT TOTAL - - - SUM CF S~UARES 
I 2s.scc 7j.zS~ 
2 c;-.ccc 11.cco 
3 -S.5CC 2llo25L 
'I - l'loCOO 22.:.00 
s - 10.000 50-500 
6 12.sco 'II• 2SO 
7 -JS.CCC 12.2.soc 
8 17.c;co 63oZ50 

TOTAL VAhlATION AGOUT CONSTRUCT HEANS 

TOTAL PER CONSTRUCT , '12-0000 

UNlT OF EXPECTED DISTANCE 10. 'IS'IS 

[LEME.NT l 
2 .s 7 6 3 .196C 'I 1 • l 6 'I 

ob• I 2 
9o .a 'I 

b3•1 □ 
'IJ.J7 

35.c,5 - ··· 
33- 56 

'fG.69 

'12.'13 

31.00 

01 056 

so.ea 

.. AS PER 
17-'1'1 
'I. OS 
6073 
S.Jb 

12.02 
9 .az 

29.17 
. 15006 

'I 
9 

5 
10 

· - ·. 6 

7 

8 

9 

I 0 

CENT 

'12C.OOOO 

. .2 I 'I 
.soo 

77 063 --· ______ _ 5 ·--- - • □ 'IS ____ e 7.. 27 - ------6.. - .09:....----8'1 •.53-___________ ··--- ·-·-·· - ' • 
60.00 10 .'17b bl.Sb : ,2 r., 

.2 eb· .. _.1J.'i □----- o -~226 ---~- -70.s~-----1- -- •'129.-- . ;,.'l•o--------··--· -··--- · • 1: 

: ::: - - - . :: : :: ._ ------ 7---0881 ----2 8• 2 '!----<> --· • 7 I 'I -- -'i'I • '12---·-------- ----- ·· • : 

- • 750 - - - - 'I J '.'11 · ------- 8 - ··•il'I:.--- 32 .30 ----~ ---- .a I 0 - - 35.95-----·-- - - -- · ----- -- ; : • 

,., 

l 
i-

-~9'10 

.'105 

0595 

---- -----

; ;-~ 

. 19 087----- - 9 - - .... 690 - -- '16.33- -----1 0 - . 786---38.2 l -------·· • 
bbol2 10 .5 12 s~.21 

·-·- ------ ·----------------------- --------
53 o'l7 

0 

~i; 
I 

----·-------·--···- ' 0 
, ')_ 
;• 4 
I 

__ _ :: f) 
I 
1 -.,; , 

----··- ··· . .• - .. -·· - ···-·- -· .. I . 0 
1 t.." ! . 

. ----- -- '. .: 0 
IL.: 

f 

I 
r 
I. 

--·-•--· --·-·- ·-·--· -·-- . : 0 ,~ .. 
,:;, 

·--- ·--··- · · ··--··- --·· · - -- · · - . . ·, 
> • 1·; 

· e 
DISTANCES OETtEEN ELEMENTS 

I 
r, 

C f 
5 I• 3) I 0 • 750 7 1-766 8 0563 . ,~, 

l . 
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EL(l':ENT 2 
3 .572 'I .1u, 

ELEN[NT .) 
'I .526 5 • 96 'I · 

ELEMO,T 'I 
5 0632 - -- 6 - .932 

ELEMENT 5 
6 .]60 7 0926 

-- ----- - -----. 
ELEl'ENT 6 

7 l .'I 'I 7 

ELEMENT 7 
8 lo6C3 

ELEHENT l 
2 2s.2sc 

ELEH(NT 2 
3 3. oco 

ELEMENT 3 
'I s.1sa 

ELEMENT 'I 
s 12.5cc 

ELEMENT 5 
6 11.250 

ELEl':ENT 6 
7 -'13.750 

ELEl':ENT 7 
6 -610250 

6 .868 

3 - - -'i.SOO 

If -11.000 

s -1e.1-so 

6 -20.2so 

7 - 3s.ooo 

8 7.000 

5 

6 

7 

6 

. 929 6 .607 7 1.29 9 8 .729 

···--·- ----- ..... --- - ---
l .O Ob 7 .967 i3 .96'! 

.62 6 8 1.066 ·· ··- - - --- - --- ----- -·- -------- ----

1.2 12 
···· · --· --- -- . -

• · -f - ---- - --- - • 

SUMS Of PRODUCTS 

'I -36 . 25 0 - - s - -•u .2so . - o . ... 23 .500 ---- 7 -- -89.25 □--S ----- "9• 2s□ -- -·· - ----'------~- - --- - ------· --- ----

5 -1s.ooo 

6 -2bo000 

7 'i9.000 

8 -31-250 

6 1.000 7 -31.$00 8 a.250 

7 19-250 8 -10.000 

e -25.250 

THE COMPONENT-SPACE lS LIMITED To 

Root 
283.P.5'17 

S'l.7':,96 
3'1•3bb7 
1.0201 

.COMPONENT 
1 
2 
3 
If 
5 
b 
7 

s. '1111 
I. '10 I 5 
l.lb57 

"' 

-------------- - · -
7 011".ENSIONS 

AS . PER CE:Nl, __ _ -------- ----------·- - - · 
o7.5B 
20.1s 

8 • 18 
J.bJ 
1.29 

·------- ------------
• 'i5 
.2 8 

0 

• 
• 
• 

!f •• 
• 

: .• 
0 

• 
• 
e 

,o 

0 

0 

, 
I 
i 
I 
l 
l 
l 

~-

! O f -- - ---- - ·-------- -· --- · --------- --- --- -- --- -- -- ' 
• :\· • "" """ ·::''.:::.1 :::,,"." --- -.. -·-·. ·-· - .. --·------·- ----- ---------. . . • I 

. t 
• ..- 0 f 

l . 
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..........._...___._ ... .,- --~- ---~-- -- - -~ - '\oes :e ••* ·•• -•• ·• t we ►1 1 ~ _ ...... ....._...__..__,___,_ ........ _ ......., ___ 
CHI S•;IJAR[D • 193'1 

[XCLUCII.G 'I. MAJOR COMPONENTS 

CHI s:.uAR[O 2.5930 

[XCLUOJ!I;(. 3. MAJOR CCMPOl.[NTS 

CHI $1'.;IJAREO 'I• 70 I B 

EXCLUDING 2. MAJOR COMPON[NTS 

CHI SC,UAR[D 19-3276 

EXCLUDING I• MAJOR COMPON[NTS 

CHI S'-UAREC 38.'lbO'I 

2 CCKPONENTS FOUND SIGNIFICAt-;T 

CONSTRUCT 
.sooo 1.sooo -2.sooo 

CONSTf<l.;CT ~ 
1.sooo -.sooo -1.sooo 

CONSTRvCT 3 
3.5000 -sooo -.soco 

CONSTRUCT 'I 
2.sooo 1.0000 -.sooo 

CONST RUCT s 
2. s;:;oc ,.scoo .s coo 

CONSTRIJCT b - . 
3.soco 2.0000 2.00 00 

CONSTRUCT 7 
J.sooo 2.scco .sooo 

CONST'<i.;CT 8 
3.oocci .sooo 1.s0 0 0 

CONSTRUCT 9 
2.scoc -.sooo -2.so oo 

CONSTRUCT 10 . 
2.scoo • 5000 -2.scoo 

CO MPCN 

ELEMENT VECTOR LO AQ NG 
I -.'19b3 - 8 .Jb0 8 
2 -.lb o O - 2 . 7 9 06 
3 • 0810 I o3o'l9 

e 
D.F. 2 

-• c. r. ::; 

D. F. 9 
:1: ' 

···- ---·----···-- - - -· -- - -----

j •• 

--·--- --------- -- . : . . 
D. F. l 'I i . 

·-·-- - -- -· -~ . ·- •-- ----- - ------ -· --·- ·· 

• 'I 
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7 .JtO 

CONSTRUCT 
J .a:lJ 
a .619 

CONSTRUCT 
'I .eat 
9 •::, I 2 

CONSTRUCT 
s .762 

10 .e21 

2 

3 

'I 

'18.19 
71.97 

JJ.56 
Slo7S 

28 • .... 
59.21 

'IQ.)7 
3'1. 77 

3 
a 

-·-· 'I 
9 

5 
10 

---- . b 

CORRELATIONS AND ANGULAR DISTANCES OETWCEN CONSTRUCTS 

.571 55 .15 'I 

.J8 1 67-61 9 

- .l,'IJ '19 .99 5 
-50 0 6 0. CO 10 

.762 '10.37 b 

.9'10 19.87 

.52'1 
• 'I 52 

58 .'I I 
b3 • I 0 

5 ------•.3 $7 -
10 • 7 so 

69-08 
'II• 'f I 

" . ,.31c;_ ____ _ 11. ·n 

• .. , b - .. - bl .sb .. ------ ---- -b ----•'1 ~-z·_:__ ___ 63.1 C------ 7 -- - · •'I CS-- - -- - 6t. • I ;, 
•SJJ JJ.S6 

.726 'l:3.'13 - - 7 . ---• 7 JS . - ----- '12 • '13 - - ---- S ----•851---- 3 I• ur-J 
/ 

" .77'1 ---- 39.30 ---------- - 7 --- •929 ------ 21•79 ---- --- 8 ---•69:l-- 'H,.33------ 9 --- - •'16'1 .- - b'1•4•t 

0 

• 
-· • 
: ;2 

-----•------! ; • 
I:" 

·- - ----- ---- -------- -~ .. 
i ::c ~:· 

t 

CONSTRUCT s 
b .952 17.75 - 7 _ .690 'lb•33 a .• 929 _____ __ z1.7c;, __ _____ 9 __ 71,z.. __ .. ·o.3 z___ __ 1;; . __ A1,79 _____ .. 1 • .:1 __ _ 1:·. 

I' 

CONSTRUCT 6 
7 .690 '16.33 8 .8'15 

CONSTRUCT 7 
a .59 5 53.'17 9 •262 

CONSTRUCT a 
9 •6 79 '17.;z7 10 .762 

CONSTRUCT 9 
10 .571 ss. 15 

ELEME:NT TCTAL SUM OF SwUAKES 
I 2s.sco 86.250 
2 1c. sea 2& • .2S0 
3 -.sec ~-750 
'I -10.oco 20.soo 
5 -1e.coo "". sea 
6 6.SCO ~b.750 
1 -Js.oco 122.soo 
e 21.ccc 68-500 

TOTAL VARIATIO~ ABOUT CONSTRUCT MEANS 

. TOTAL PER CONSTRUCT . '12•::lC00 

UNIT OF EXPECTED DISTANCE 10-95'15 

·-· -·· - - ·-- -··- - ···-- · - ·• -· ·· - ·~ 

ELEP'!EN l - I ---- . 
2 .736 3 .897 'I - 1 • I O'i 

32.30 9 .a21 

7'fo82 10 •619 

'l □ .:n 

AS PEI< CENT 
2 l • 0 I 

1,.73 
.z.oe 
'f. 88 

10.00 
9.75 

29 • 17 
lb.JI 

'12Q.COOO 

J'I .77 10 •bb7 _"18 • 19 

s1.7s 

Q - -•-. ·-·-··· ·- ------ ···•- - -- --- -·· 

-··· -- .. \ 

-----·---- ·-•------ -- - ----- ·- ----- ------ ---- - - -- ---------
DISTANCES BETWEEN ELEMENTS 

!:, 1 ,'130 b _ •938 1 1 .ao 1 a .797 
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"'-I' 

• ··-~'4,,alj.~ . • ._ nu · et:tee -~--..------.... ....:.:. · ~~......,_...,.;--..:..,_....,....., ', ... ~~..__..,....._ ~ • .,.".,g-,.;i •tfr . '"-...., ·1d" :di< *' I ·r-etz ..,. __ _ 

• • EL[f"(t,, T 2 
3 •b I b 'I 06 5'1 s 09 9 3 b 0777 7 1.31,7 a • 7'19 

• El[l"Ei',;l 3 
'I .S 38 s o 70b 6 0570 7 loCJ2 • 8 o8'fQ 

• ELEMENT 'I 
s 0563 . 6 090 3 1 07 60 8 l •08'1 ; . 

ELEl'IE~T 5 !: i 

• 6 09 25 7 0585 8 1. 1e1 ·• ELEMEll:T b 
7 1 0306 8 o£lb5 

• ELEMENT 7 
8 lob78 

. ··-- · r · --------- ; . 
., ~· 

• •• SUMS OF PROCUCTS 
2• 

ELEl'IENT l • 2 25.150 - l • 2so -· . 'I -- - 1 a o 150 - ---S- -•$6 0250· ----·-4---c ----- .9 o 7$ ()___ 7 __ .. a9 .2 !.0--8 --· - 'to • . 2.SU------------------ ------- .• --L 

I • .,. 

• 
• I . 
• •. , 

• 
• 
• 
• 

ELEMENT 2 
3 -'1.250 'I ·Io 250 5 -220750 6 -3.750 7 • 360750 8 l'fo750 I 

I 
·- - -- ------ -- - - ··- - . ·-·--·- . - ·-· ·-

ELEMENT 3 
'I -2.750 5 •30250 6 30250 

ELEMENT 'I _ 
5 13.5CO 6 -20.2so 7 :.,s.ooo 

ELEMENT 5 
- 6 ·10.7$0 7 63oCOO e -2e.ooo 

ELEl'IENT b 
7 -22. 750 a 101s0 

ELE MENT 7 
8 •73.SOO 

BARTLETT TEST 

EXCLUDING So MAJOR COMPONENTS 

7 lo750 e •30750 

- - ---·· . --·- ····-----·--· 
a -21,.000 

., 

THE COMPONENT-SPACE IS LIMITED TO 7 DIMENSIONS 

COMPONENT 
1 
2 
3 
'I 
5 
6 
7 

ROOT' .AS P[R CEN L ______ ___ _ 
293.33'17 

5 2 -20 06 
'10 • 'I S 7i:I 
1603529 
9.20'10 
30519'1 

.8925 
-·-- ·--· -·-- - ···-- -·- ··---·----

b9 .C'i 
12 • 'iJ 

9 • 6'1 
'lo 37. 
2ol9 

08'1 
.21 

, /~ •·· 

I 

---- --! • 
i 3:• 

· : .• 
I, .. 

.. ; e 
; t..~ 

·O 
,.~ 
,e 
<l 

··-- ·----- -- - ·· - ·e 
') 

' ~- o . 
' I 
:u: I 

I 
e ! • 

' 0 j 
0 ' 

_, . 
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.., -. ,, .. -➔ •'lllil· 11 · · • • lldt~~,.:,--~--~zic .., ~~~· \iWI,..,.._....,._. -..« a~ot :1: · r«nl: ♦ a"+( Cit 

CHI S!;UAHO J .SJ.:2 o.r . 2. 

EXCLUD(NG 'I. MAJOR COMPONENTS 

CHI SCIJARED 't ... a9C'f o.r. 5 

EXCLUDING 3 • MAJOR COMPONENTS 
·-- -- ·-- ------------ -·--·---- - ---·--

CHI S;.UARED 9.8595 o.r. 9 

EXCLUDING 2. MAJOR COMPONENTS 
-----·----------- ···-·--·- ••·- -·---

CHI SQUARED 18.6603 D.r. l't 

EXCLUDING 1 • MAJOR CD~PONENTS 
- ·• ·•-·--• . . - -· ·----· - -· --+-- -

CHI SC.UAnEO 2.;..JSG3 . o.r. 20 

NEGATIVE RESULT f'ROM TEST 
- --- ------ - --- -------·----··-· ·------

DEVIATIONS FROM CONSTRUCT MEANS 
. - --- -·----- ------ ----

CONSTRuCT 
-1.sooo 1.sooo .sooo -2.soco -.scoo 2.5000 -3.5000 3.so::i,o 

CONST RUCT .. 2 .. ··•-·- ·---------- --·------- ----2.sooo -J-5000 -.soco · · -2.sooo .sooo 1.5000 -3.5 □ oo 3.soao 
CONSTRllCT 3 

:i.socc ... -.soco 
CONSTRUCT 'I 

3.5000 1.soco 
CONST RUCT 5 

3.5oco 2.soco 
CONSTRUCT 0 ... 

3.scco 2.scoo 
CONSTRUCT 7 

3.scco i-scoo 
CONSTRi.;CT 8 

3.5000 .soco 
CONSTRUCT 9 

1.sooo 2.sooo 
. CONSTRUCT 10 

2.0000 .ocoo 

ELEMENT VECTOR 
I -.'19~2 
2 --1872 
3 .CO'l3 

.sooo 

-.sooo 

.sooo 

-1.0000 

.soco 

I• SOOD 

-2.0000 

.0000 

CCMPON 

LOAONG 
-8.'t637 
-J.~0bl 

00736 

-1.5000 

-1 .5000 

-.scoo 

.sooo 

--sooo 

-.sooo 

.5000 

-1.sooo 

RESIDL 
lbo6l$I 
17.9709 

6 07'1'16 

-2.sooo I .sooo. -3.5000 . -· 2 .$ 000 - ~ --------- -~----·- ··--· --· ····· -·- - ·-

-2.sooo 2.soco -3.SOCO • soo 0 

-2.sooo -1.sooo -3 .socc, 1 oS OG 0 

-2.5000 -1.0000 -3.5COO 1 .s 00 0 

-2.saoo 2 .scoo . -3.5000 -1 .s oo a ____ __ ··----··--- ·--

-2.sooo -1 .sooo. -3.5000 2.scoo 

-.5000 -2.0000 -3.5000 3 • 5 OJ D 

-2.5000 2.0000 -3.5000 3 .s O::JO 

COMPON 2 CC,MPON 3 

VECTOR LOA ONG RES!t'L Vi:CTCR LOAONC, f<ESIDL 
--3871 -2.7972 . 807908 -.269$ ·- -1 .E 'l:t 2 5o39o9 
-.JS31 -2-5510 I I• '163) • I 'I '13 • 9 I 0'1 IC.bl9e ··-oO'lb I .J33'1 8 .633C:. - • 1 <; 79 -lo.:590 7o0'163 

• 
.G 

1 0 
I 

I 

·• 
,, o 
j . ,. 
\;·, 
l e 
I 

0 

• ,, . 

• 
C, 

i ,:.~ 

, 0 

0 
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e 
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.,__........,...,._.._.~~ ... ~..........-~.·~ ·. &A....U.~ ·----~ -~·---......... •-·--·~ · ~~ . 1u~- u--., •:etef\at ;, ~.., ----
1" 
I·. 

-••Du'l -J. 1 l' 'i8 1 • 'i~ bS .1 0 13 • l'l '1 7 1 • G tt ,I 9 
• i .. • I 7 L 7 J • ... 01 •1 11 .1 .z ,1, 

5 .3'iC3 5.<;b~9 i, .9::;79 .2379 1. 7 1 J 6 5o</5Jb • Z '.c 'I l 1 • b 16 7 J.J)'lll 
6 -.113C -1.9J52 33 . CC '19 .S616 'I.0S78 lb• ~J9-'i - .5 952 -J.7 P.75 2. l "''4 l - @ 
7 • l'l l '1 l ::J. 9:lbO l • cCSS -.0756 - eS'I b I l • S 10 J ___ . - .;J b 71 -.'127 2 l .J;77 - - · -- ---· -

8 -.J7SS -o.'1 61 8 26 .%56 . ,'1006 2•69'12 16 • 109'1 .b-5 DO 'I• 1362 1.0C1ll 

CONSTRUCT 
'I• 10 l 6 - ------- 9 .o 92 1 .. _____ - • l D 76 --- - ---- I .19 36 --- ---- 7 • 6 /, /':, ------ -- - - ---- --- - - .: ' • I -.23'12 -'I.Cl CS 25.9155 .5677 

2 -.2901 -'l.9666 17-3127 ... 'l8 7 J.~'125 o.7992 .1 e2 1 eb'l96 boJ172 ' 
3 -.3581 -6.1335 'l.J802 .1389 1.co3a 3.372b -.lS76 -J.GD"l'l 2 . 31- J ~ ,1;-

'l -.3'126 -5.S683 7 .51,35 .0011 .0121 7 .5b33 .-.379 2 -2.'ll32 I• 7 4 (JO e 5 -- --- - - -. 3356 -5.79f.9 ----- !: • 3 7 2 8 ----- -.)5 58 ---- - - - -2. 5 71 0 ··--- 1.7625 - ----- -- · •l 0 i¼6 -- - - --- - • 6b :, b ... _ ______ I• J l v<, --··--·- · - -· ----· 
1 .3 ,:) 6 

7 
8 
9 . - - -- -

10 

CONSTRUCT 
l 
2 
3 
'I 
5 

--3318 -5 .. 6 8 3 I 
--2878 -'1.9283 
- • .13 ieb -5-7'187 
--2713 -'1.t,'lb3 ; -
-.3'l58 -$.9229 : 

POLAR CC-ORDINATES 

H V 
'IS.OD 35026 
~s.:ia J:..i6 

-11s.cu -J~.2b 
-lJS.00 -35.26 

'IS.OD 3So2b 
'IS.OD 3S.2b 6 

7 
8 
9 

-- ---- -- - - l 3 S. 0 0 - 3 5 • 2 6 
'ls.co 35•26 
'IS.QC JS.26 

10 -13$.CO 735026 

9 .1 c25 
I 7. 7 I I 8 

s .3755 
20 .'1120 

6 .918_9 

R 
.32 
• l 7 
-27 ---
• 6'1 
• l & 
.20 

--·- . 

-.) Bel -2.7898 I.<; 19 2 .1 20'l 076 6 1 
-.lb2'l -1.1733 '-t Jt,.)352 -.59b7 -3-6098 1.o; J 1 
-.1963 -1 o'l 182 -- b .Jb'lC .1303 -8291 5 • b 1 t, I, 
-. I 8 b3 ---- - - -I .J'll,5 : ______ 18 .$99Q ___ ___ . ob 2 D2----- -~• 9'lt,!', ____ ___ . . 3 • C ; '< 0 

.2860 20066:t; 2-6'19'1 -.Q.073 -.0'166 2 e6"112 

. 1. □ Z. ---· -- - ------ -· ----- - ---- ------------------ ----- - ------------------
.22 

1.cs 
.01 

PROJECTIONS FOR ELtMENTS 

ELEMENT t', V R 
l -lbt.71 -11.68 .97 ---- -··-- ·---•---·--

0 

2 -1 '1 l • '19 12.03 .79 
3 77.55 -7'1o8J • 'l '1 
'I -'IS.'1$ e ... o .97 
5 16.07 I 'I• bO • 96 
0 11s.5c -'!Col I .97 
7 -2.a5 -2.22 099 
8 155.9'1 30.ZJ .99 

RESIDUAL DEVIATIONS AFT£R E,XTRACTlll:G l C0'1PONENTS 
"·. -·--· ---- --·--·- -- ----

co,-;sri;ucT 
-J.'l619 • 7'l92 05172 -1.7831 .8970 2.0'tb8 -.9275 I • 9 02 2 

CONSTfiUCT - 2 ··· ·•- --· 
• 0'1"16 -2•'1301' -.'17Sc -1-6119 2-2307 .9386 - • 3 I 29 1·6196 

CCNSTRt;CT 3 
.'lb9D -1•6'162 .S2c't -.'l036 - -- --363$ -- .&070 --- ----- .'13'13 -- --- - -----1 -787 ---- -

CONSTRUCT 'I 
o6DO l •'IC IS -.'17'18 -.'1$1 l -.'1559 lo8369 .2b'l l -1 • 7 20 9 

-•-·--- .. 
COkSTRt;CT 5 

.bJ'tJ 1 • '1 I 'tS .52'19 .531,5 -.'lc30 I -2.1ss2 .2197 - • o 9'1 b 

- - ---- - ---- -- -- -- - -- ... •· .• 
;0 
l 4 

-- ------ :O 

:,9 
i 37 

,0 
; :;:, 
:e 

i l.~ 

--- -- ----- - -------- -- ; .: . 
' l L.~ 

:9 
'-~ 

------ ---------- ----- - -- :«, 
:) 

, f) 
' ~.,; 

- --: ' 0 
'.-:: 

:cQ 
:;.: 

•• 

t 

l 
l 
r 
f' 

' t , 
~ 
t 
f 
f 
t 
f 
i 
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It) 

~ 

-..u.:,........_ :ore ·•• 

• cor-ST ~UC T 6 
06916 lo'l362 

• CONSTRUCT 7 
loC6'i6 oS77'1 

• CONSTRUCT 8 
o 63'1'1 --ssss 

CONSHUCT 9 

• ;j 
-.7961 l06302 

CONSTRUCT 
--- -· 

10 
-09270 -lolC87 

• -- ·- ·- - --

• CONSTRUCT 1 --
-lo69'1l 201973 

• CONSTRUCT 2 
lo2999 -lo2853 

CONSTRUCT 3 

• 00576 -lo2938 .. 
-;~ 
·1 • 

CONSTRUCT 'I 
o 6G'l 7 0'1057 

CONSTRUCT 5 
-03610 oSCo8 

• I . 
CONSTRUCT 6 

-03685 o'l5l 2 

CONSTRUCT 7 
06 l O 3 -1632 

CONSTRUCT 8 
0065'1 -100e62 

• CONSTRUCT 9 
-1.J173 1 • 1 S'19 

• CONSTRUCT 10 
-ol271 . -.3792 

• 
CONSTRUCT 

• -1 o5'185 2•0251 

coi.5rnucT 2 
lo'ioBC -lo3791 

• CONSTRUCT 3 
oSbbB -1•1'1S6 

• 

_ _.. •R-•-- ,,,_., ... - - - ---· ,,. - ..... -,p,,.;, -- - . ....,_,_ C I 
-.97St, 1 .s 158 --520'1 -loo'l22 o l'IS'I -oos:ie 

·io 
.5212 .30 09 ..:07833 Io 9'131 .- o 3300 -3 .JoS.2 

18 

1.52'19 .536!:, . -.'1801 . -2ol552----- -- •219S _____ o30:,5 ___ _______________ ____ -----i' • 
:1 2 

-lo98 CO lo33GS 1011 es -2 os2 so -05197 1~·7'116 :0 
----- --- ----·--·- -·---

00255 - o'l'I 13 -0'1368 lo3307 02992 1 o 2 58 'I 1'5 ___ :·• 
RESIDUAL DEVIATIONS AFT[~ EXTRACTING 2 CCMPO~[ NTS 1 i~ 

t o3ZSO -00178 -00787 -.2S66 -obl75 o3 39 3 1- · ---·--- ·----·---·-- -- i . 
: ;'~ 

I . £ 
-.6282 --- --- -02163 - ·-;- - lo'l59'1 -----o8823-----0679---->"8 ----!;,• I 
_::::: -~--~-::-::: :::::~ -----~:~:::-------~~:~---~~,:::~-:--------------------------1:,• r 

o6'13S 

-.8'169 

05753 

1 o5'i03 

-lo9179 

-.0699 

056'12 

-o'f997 

.2 s 13 

-.5700 ol315 -0711'1 00253 0335 2 
- ------ - ; ;. • t 

" ! ,r, ~· - -__ -___ -___ -____ -___ -_-_-_ ;1 o3151 -- ·-·· · o l '133 -··--· -oC7S'I---· ·- -00655 ----- •'1 .667-

- o 12'11 -050'12 206020 - o '12 75 -2 0895 2 

-oC739 - o 1 '128 -lo3587 o 1123 08735 

i t J 

o7s10 lo'l388 -lo7689 - o 62 l'I 202809 

' 0'1'160 .. -0928'1 o l 70'1. - --··- - - 0 'l!',5'1---·--- ..• '130 8 

RES IDUAL DEVIATIONS . AFTER EXTRACTltJG _ _ J __ COMPO f,ENr_s ________ _ 

--1387 -03820 0'1539 -05373 - o '136 6 
--·- - - -- - -- -·-

-02822 1 o 29'1'1 -0'1956 -o 02'12 -.101s 

-··--- ---- . - --- - . ·- · ---·- -- -- ··-·------ ·-------·- -·· -
ol3C2 -03'171 -o3S'lb o'i'f 27 o '129 5 

-- ---- -- ,o J 
4(, ~ -

·--- ------ -- --- '. ·@ I 
57 ~ 
i 
: () 

! 
1 5S 

J, e ,. 
C-l ,. 

t 
!' ,. 

15 
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• 
• 

: I· 
• 
• 
• 

CCII.S TSl..'Cl 'I 
-.0939 • 7:.'11 -.952S 

CONSHvCT s 
- • I 68 J .'I I 07 • 77':.2 

CONSTRUCT 6 
--1667 .J'IC6 -.69!:,J 

CONSTRUCT 7 
-·'1'127 • 7 1 JI --1785 

CONSHUCT 6 
.3255 -1.2059 1 • 75'1'1 

CONSTIWCT . 9 
-.17'17 05652 -1-1370 

CONSTRUCT 10 
- • l '10!:, --3725 · -.0791 -

C011PONENT 'I 
- .'18'18 •7517 -.202'1 

COMPONENT 5 
-.33C7 .0853 .79'17 

COMPONENT 4 . 
.1012 • I 66'1 .3597 

CCl'IPONENT 7 
-.2031 -.3C73 .1 76·'1 

CONSTRUCT 1 1dTH ELEMENT 

1 .230 2 .3'1b 3 .025 

CONSTRUCT 2 1111TH EL(M[rH 

0613 2 .062 3 --078 

CONSTRUCT 3 AITH CLEMENT 

.881 z .333 3 • 13't 

CONSTRUCT 'f SITH ELEMENT 

2 .56'1 3 -.Cl'I 

- • 20 I 'I • 15'1'1 .J'IJ7 •IO 30 • o157 l 

-.bJ75 -.0376 -.JISZ .0700 - . 0 97 !.i 

. 2375 -.OSl'I .3006 -··· -.01'10 -··- - . 0 31 3 

02619 .'1638 .33'13 --6833 -.•ua1 
- ... ·- --- ·-·-

--1579 -.J53'1 --8652 olbeO 033'1 b 

.3s12 o'l3bC .5803 -.3565 --28'15 

··· .'1527 ··· -· -- -.9lbS • I '126 ---··-·-- .'1522---- .<;61 1 - - - - -

·- CONSTRUCT VECTORS OF . REMA I.N.f NG COMP~SL'II TS ---

.0378 -.0516 .303'1 -.1829 -.1113 . 
·- · ···• ··· 

-.08'15 -• '1'1'18 --1813 .058b • 1 02 7' 

-----·-· - - -- -•·· -•---' -----· ·- -- - --·· 
-.3797 .6 '12'1 --2323 -.3'139 -.3199 

,1 

----•703'1 - .1309 . . • l 1 b9 .. ... -- -- • 5'1 t.J -----• -•0-B 12-----· 

RELATIONS BET~EEN CONSTRUCTS ANO ELEMENTS ___ 
EXPRESSED .AS COSINES 

'I -.a32 5 -.383 6 .568 7 ••68I 8 • 766 

' -· - · . --- ·-· ---- -- .. ·---- ---· --··- ·• 
'I -.866 s -.'153 6 .'167 7 -.700 B .a 33 

'I -.766 5 -.ass 6 .'158 7 -.920 8 • 7'1'1 

'I 5 -.oe~ 6 • 56'f 7 -.892 8 .s 09 

• l 

•· • 
_: e 

1i/ 

-· - · - --;- - ·• 
--------- -- ---- ·· - ·-· -- · ---- ,' . 

i !J 

- - · _____ ; -· 
!.'· .. 
I 

-··- ----- -- j; • 
1,-,., 
' 
j: 8 

• 32 

:. I~'-
--------··- ---- - . . ·, 

-- - . ---.. . ,: i - - -- e . 
i ~­
l: e 

I. '! 

' 0 
1. 1 

' •· · i 
:, .• 
, e 

f 
f, 

.a11 -.663 

CONSTRUCT 5 ~ITH CLE,.ENT 

-890 2 .77S 3 .OC6 'I -.JSO . 5 -.s ea· 6 -- 0 60 7 -.87'1 8 .6 l :J 
1 : · ~ 1· •~•---- •AM -. ,.,_.,,..,,.,,.,,,. .,._ .. ~ -- ' . . . ...-- 7,,~ -' .. fla<W.,OA?:'ff\,.....,u,.n,11:._. <.:;c:..i,,;;w, . .: *- o ,.:V#-\¥,Ql¾IIW.#F z a . 4, .. #.Jl!l41.l?..il\#£lf►• ''" ' c • '44PJ(¥·+•, ·'" ,.=,1 .. ,..;, "·"""' · ""'' _,. '", . .,..,_ .f 

,. 
, e, 
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• c o~ST~UCT 6 r.lTH EL(~(NT 

• oE62 2 .sos 3 -.230 

CONSTRUCT 7 11TH ELEMENT 

• .s22 2 • 5'f 'I 3 • l 'i 7 

CONSTRUCT 8 ~ITH ELEMENT 

• .881 2 .sis 3 -188 

CONSTRUCT 9 '&lTH ELEMENT 

• l .571 2 .722 3 . -.'f97 

CONSTRUCT 10 1!.ITH ELENENT 

• .726 2 .365 3 .032 

• 
ELEMENT 1 WITH ELEMENT 

• 2 .516 3 .C09 'I - .'f '11 

ELEMENT 2 lltlTH ELEMENT 
3 --270 'I --052 5 --6'i2 

• ELEl'IENT 3 WITH ELEMENT • 
'I -.20s 5 --165 b • 181 

~ 1. vi• 
E.LEMENT 'I rn TH CLEMENT 

·· S ·-- o'l'l7 I:, -.738 7 .698 

ELEMENT 5 l:ITH ELEMENT 
6 -.266 7 -653 a - -507 

ELE~ENT 6 11TH ELEMENT 
7 -.339 8 • 1 S'I 

• ELEMENT 7 WI TH CLEMENT 
8 -.802 

• 
• CONSTRUCT 1 1111TH ELEMENT 

'I - .21,2 s - • e 1.'f 6 -.or;o 7 - • 0!>.8 6 .soa 
-- -- - . 

'f -•'f65 5 -.850 6 .5z5 7 - • 7'f 'l 6 .211> 
···-····· -- ·• - ·-·- - .. ·-------·· ··-· --- - --

'I -.'162 s -.ess 6 ' --02'1 7 -.86'1 a • 7-17 
·-··--· ·---- ---- --- -·· - ·---

'I - -231 5 -.s1a 6 -.238 7 -.7'f0 8 • 7 73 
-· - --- ·-·- ... .. · · --!- -- -·· 

'I -.a1 2 5 -.781 6 .510 7 -.909 8 .a '13 

INTER-ELEMENT REL«TIONS 
- -- ------- £XPR.tSSEO - AS . COS INCS.-- -----

5 --898 6 • 1 71 7 -.ass e .s1a 
. -- ---· -------- ··-- -- •- · - -- ------- - ·----· 

6 -.116 '7 --625 8 .335 

. ·- ... - -- --- ·---·--·-
7 •053 8 -.153 

" a . -.1:,9ot --.. -- -- · -- •·--·------- -

- ----- ·- --·-· ·-- ·-- - -·-··----

\ 

RELATIONS BETWEEN CONSTRUCTS AND ELEMENTS 
EXPRESSED IN DE.;REES 

- . ----·· -------- - · -

G 
\ 
f 

-o I 
,, : 1, . -a 

l l< • 

---------- --- - ! ; • . . 
::i . 

------ · • t 
-- - ----- (1• 

---------- ------ --l: • 
l--1,r, 

---------'. , . 
I ~:' 

_ __ : o 
i --
! 

... : 0 
l '- • 

;·· • I ,,-: 
! ,·•• I ,,,., ! ., 

-- ------ - - --- --- €) 
I 
ir:, 

·' O 

" 

t 

i' 
f 
~ 

f 
~ 
f 
i 
I r-

/ 

• 
• 
• 

76-7 2 69-8 3 6806 'I l 'i6• 'I s 112.s 6 SS.'I 7 132- 9 8 'lo.a 

CONSTRUCT 2 iliITH ELEMENT 

s2.2 2 86 o'I 3 9'1o5 'I 1so.o 5 117.0 6 62.2 7 1 '11 • J 8 33.b 

CCNSTRUCT .3 WITH ELEMENT . ···- - ···- - . ··-· · - - - --·- --- ··-·--- - -- . ·--- ---- --- ·-- --- -

2e.3 2 70.6 3 8 2 .3 'I l'IQ.O s l '19. 0 6 62-8 7 157.0 8 '11 .9 
-...A« -~ <¥ ,,.,.,.wo;;w e f 

. . ·- __ ,,. •• ¥¥, -P%ffiM : , : ea:::;. ., ,;;;4 "• , .• o ;.pc µ . ..M>q. It_: ----- -- ·- . ""' "'"" '" -" -
,..,,._, , 
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V 

--------"" ............. ~, ,,....... 
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• 
• 
• 
• 
• 
• 1 

I • l 

• 
• I . 2 

3 

• 'I 

• 5 

• 6 

7 

• 8 

• 
•• 
• 

• CONST~UCT 'I I\ I TH ELHi(NT 

29 • 'I 2 ss.1 3 90.8 'I I Jl•S s 1s2.·2 b ss.b 7 1 !:.3 • 1 8 59 ... • CONS TfiUCT S ll ITH ELEMENT 

21.1 2 39.2 3 89.7 'I 110 .s s 152. b 6 930'1 7 150. 9 8 S2 .'t 
.. --···-·· ,- ·-· -·---- • cc:-STl<UCT b .ilTH ELEMENT 

28•2 2 Jb • 'I 3 103.3 'I 105•2 s t '19 .e b 92.8 7 1 '19 • 1 8 5'1 .o 
. ·-- ·- ·-· • ·· --- ·---- •• CONSTRUCT 7 111TH ELEMENT 

3'1.7 2 . 57.0 3 Slab 'I 117 .7 5 l '18 • 3 b ssr3 7 1 38. I 8 77 •0 
. - - - -· ----- · ---·····-·-- - · · ·- ---·--- -.• 

CONSTRUCT 8 111TH ELEMENT 
I! 

2s.2 2 59.G 3 79.2 'I 1 17•5 s I '18. 8 6 9 I o'I 7 I '19. 8 8 'l'I .2 
--·- --- - ·-· -- - - ----

CONSTRUCT 9 UTH ELEMENT ---:- • 
i": 

,, 
ss.2 2 '13.7 3 119.8 'I 103•'1 5 121.2 b 10308 7 137.7 8 39 ·" 

.. --- ---- . -- . ---- - - --- -
CONSTRUCT IC l:l TH ELEMENT 

---1c O 
1B 

' 1 

'13.3 2 68.b 3 ss.2 'I 1 'l'lo3 5 I 'II• 3 b 59.'I 7 155.3 8 32 .b 
--··- --·-··---

I 
-- . 

;. 

INTER-ELEMENT RELATIONS 
EXPRESSED IN . OEGR.ECS ·-·-- -~--------------··--·-···------------ ;: . 

• I 

ELEMENT 1 •ITH CLE11ENT 
59.0 3 89.S 'I l"l b • 2 s 153.8 6 ao.1 7 1 '19 • l - 8 sa.8 

.. 
. - - ·- - -- ·- - - - --------- --- ---- ---

! ,f. 
- .. ··--- ·· ---·-- e 

ELEMENT 2 ~ITH ELEM(NT 
105.7 'I 93.0 5 129 • 9 6 96 .7 7 128.7 8 700'1 ' .:: ~. 

ELEMENT 3 WITH ELEMENT -·- ·----- · ----. -- - .. -·-· ·- ·-· -------~ - -
101.5 5 99.s b 79.6 7 8bo9 8 98.8 

ELEH[NT 'I lllTH El!:MENT 
63o5 6 137.5 7 'IS. 7 8 133. 9 . -· -- -- - - - - ------------- - --- -· ---- ·· 

ELEMENT S WITH ELEMEt-.T 
1cs ... 7 3 I• 'I a 120.s ', 

------------- - --- ------------· · - ·-·--- ; ,e 
: 4-! 

i.: e, 
-------------- --- - - -- ·-·- ·- ---- ·· -- ---•--· • 1:.s 

, 
f 
f: 
1: 

------- ----- ---- - -- - . --- -- - -·-- ·· • - --- -- - --·----- - - . -··- ·- ·--- - ,, €1 
ELEMENT 6 l:ITH ELEMENT 

109.8 8 8 1 • 1 

CLEMENT . 7 U TH ELENE NT 
1 '13 • 'I 

-------------- ·-- -·--· ----- -- -

\,.:_ 

\ 
"\~, 

·,. 

'- -- -

;5? 

Jr G 
I 
: ~. 1; 

' G, 
: r,., 

L 
~ 

t 
:, 0 I,\ 

,:, ,. 



I 

~1 
'•! 

0) I ~ 

·1 t 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 

· ·- - ~- -- -- ·- · - - -------·- - - ··-- - ·- -- __... I'"'? se 

••• GRIOJ-CRCSS • t . ~-
CO~RELATIONS ANO ANGULAR OISTANClS 0ET~EEN CONSTRUCTS 

eJ .65 • .. • ..• • ·- .soo ... . ,o.oc .. ·- . -·~- ._ .... • • I CONSTRUCT 
2 .'lb 'I 62-J'I 
7 • bO 7 52-62 

CONSTRUCT 2 
3 o'l 29 b'l ■ b2 
8 -310 71-97 

CONSTRUCT 3 
'I .881 28.2'1 
9 .301 b7•bl 

CONSTRUCT 'I 
s . s10 JS. 95 · 

IC .798 3 7. 10 

CONSTRUCT 5 
0 • a10 35.95 . 

CONSTRUCT b 
7 .929 21.79 

CONSTRUCT 7 
8 · .s 7 I ss.1s 

CONSTRUCT 6 -
9 .929 21.79 

CONSTRUCT 9 
10 • 9'10 I 9.87-. 

ELEl'IENT TOTAL 
1 :;c.500 
2 l '1 o COO 
3 1.0cc 
'I -10.sco 
5 -1s.ooo 
b 'l.oco 
7 -J'I.CCO 
8 10.0cc 

.3 .5'1 6 
8 -.c,1 

'I - .soo 
9 .36 I 

s obb7 - -
10 ■ bJI 

- ---- b .929 

7 -- -- -690 

8 .t,'13 

9 0'129 

10 .952 

SUN CF s ... uARES 
lO'l.250 
2&.soc 
a.coo 

30.250 
S'i.SOO 
'IC.SOD 

116 • StJO 
36.500 

TOTAL VARIATIO~ ABOUT CONSTRUCT ~EANS 

TOTAL PER CONSTRUCT '12.0000 

UNJT or EXPECTED DISTANCE l Oo9S'IS 

ELEMENT 1 - .. 

2 ■ 679 .3 .932 '+ 1.263 

Sb.BO 
9'1. I 0 

'I oS'l.s 
9 --036 

Sbo60 
'12.cs 

s 
19 

• 1 C7 
.077 65.Sb J 

bO. 0 C . ------- .. 5 
b7•ol 10 

'18 • I 9 -- - -- - - - -- b 
so.as 

.'I 29 - . - b'i ■ 62 ---------o-----38 l _ ; _:__ ___ b 1. bl-- ---- ---7·-- • '152 ----- ·----- 63 ■ l U--- -- ------ --- -- - - - - -- - ) 1 9 
■ 'iOS bb ■ 12 ; 

l ~ :J 
: . . 

- ■ 905----- 25,.21 -- --- ---1 --- -976.-- - -12 053--- ----8 - -+5'18 -- ---- So• 80-------- - ··----- ·--~ 1: -
i 

;r 
' 

21 • 79 ---- ... -- -- 7 - ---.952 --- ---- 1 i '. 7>----- 8 ---b9J--- 'lt. ■ 3.l-----·---9-- ob 19 - ---- 51 ■ 75 -- ---- -- _______ ;:e 
I 

1:: 
'lb ■ 33 8 - --- •929---- - --21 -•79- - - - ··-9 -----929- - 21 • . 79- - - - l0- ~ 988--- 8•8:,._- - -- --- ----------- 1:3° 
'19.99 9 

b'I ■ b2 10 

17-75 

AS PER CENT 
2'1 ■ 82 

bo79 
I• 9 0 
,.20 

12-98 
'lob'! 

27 ■ 7'1 
8009 

'12000000 

.571 

•bb1 

' ss.1s 10 ■ 77'l. 39.30 ---- -c- ___ __ [ ; . 
---- --;----'---- ----- - -- - --- i 

'18-19 ! 3; 

·-·-~- ·- ·- - - ·- ·---·-- -··· 
- I 1•~ . . .. - ~ ··• ' _ 

__ _ _ _ _ 1 . 

I , ;-:: t 
- --- ------ ----- ------- - --------- ---- -- --: '.,f) l{j: 

-- ·- - ----------- _,. " 

·------------ ----- - -- i ~ ------- -- . --_____ J:. 
I,, f 
1 ·· i:' 

-------- -- 1:::0 f 

-·· ···- --· --• --- ·--·--- - - ·- ··--·- ·-··-- ·-•--- ·- - ·-··--··-

. - -· - ···- -----·•·--·--

I ________ :; ,e 
l ~ .. · 

• 
t 
t 
t 

01 STANCES BETgEEN ELE~ENTS r: •, 

--- .... -- -·-- -· . - - ... ---· . - - -- --·---··--- -* C, 
s 1 • $_03 b l•Obb 7 1.ae, 8 • 7 '19 

• 
1-: T $ J l. , f. 4,JQI ,J§A 44f!4P£ N{ ~ . . . MWJCJ!A!-".;z+Afl.'5iJ;&Jl~.QifJiD@ii¢'.4#.)' . xsou+pu c:: sea k 4,% . 4zj#IA. .. SOiJ •c Cll9P.l$1 J OJ.WSS#.0.4?@ •. #R'J'.44 . .. Ji@)Cifl#Q,).9.i':J?i ¥ . U(_IQL#,#.t44bi¢f#'!'f.WZ;;i\.r;!'!SiM ·•t... tAL~4 .. J~?.O~t.v~c, ,,c; ,_~ 9' 
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, .•. ~..,..-.;...,, a...Ja 1 .....-fz~1......,.Wf>s¼t' iei ' Y 'b~ 

• [L[MLNT 1 
3 o 't 7 9 't • oSJ s loObl 

• El[NCNT 3 
't oS72 s • eJ'i 6 .SS9 

• ELEMENT 't 
5 o8't8 - •-- ·- 6 - .993 7 .s1a 

ELEMENT 5 

• 6 .as 1 7 .713 8 1 -0'15 
---- ·-- -- - - ··-· ·• - -

ELEMENT b 
7 lo238 8 1 o O 't 1 

• ELEMENT 7 . .. - - · --
8 1 .35'1 

• -· -- ·---· -·- - · 

• ELEMENT l 
2 38.750 _3 - '1•000 . 'I -2e.soo 

ELEMENT 2 

• 3 't.500 'I -l't.250 5 -.a.coo 
ELEMENT 3 

'I -o500 5 -100soa 6 5.500 

• ELEMENT 'I 
5 --750 6 -23o7SC 7 330250 

• ELE11ENT 5 
6 '10000 . 7 55.000 - 8 -200000 

ELEHCNT 6 

• 7 -13.500 8 -26.500 

ELEMENT 7 
8 -33.sco 

• 
• 
• 
• 
• BJ..RTLETT TEST 

(lCLUOlNC. So MAjQR CCMPQr,;ENTS 

• 

6 ob'I!:> 7 

7 lo0S9 ·a 

0 • t,97 

5 ..... -so .2so 

6 

7 

a 

90500 

:..50000 

'10250 

~.,....ij_ . ,, ... ____ ....., ___ ......_,~ ------ - ~... ,◄;,>f, ri¾ t1 ·1•it 

I .'I Zb 8 .t, 32 

.686 

SUMS OF PRODUCTS 

e t 
. . ~ . l' 

: 0 I; 

-------·-·---------- ··--·-------- - · --·-·-·---·- -·· ! • 
i i:-

• 
. ····- - ·-- ·- -. 

l:::'.: 
! 

.. - ---· ·--~; . '<. 
I 

! '. 4 

I 
6° - - 'I. 250 - ···- 7 . -103. 250-.--.S ·- - .. 36~.7 50-- - ---- ----- --- - ------ - ------! : 0 

7 -'19.500 8 a.soc 

8 -boOCO 

0 

I ,e 
I :-• 
,::· 

·. ---·-·---·------ ·-··-- ------ ·· '. e 
11., 

·· - · - ·· --·- - · - · ... 
---·-- - ---- ---- -- ·- --··· --- · 1 e 

· i.: 

.... ,·e 

" 

f.l: __ 

r r 
THE COMPONENT-SPACE JS LIMITED TO 7 DIMENSIONS i4d t COMP Or-ENT 

1 
2 
3 
'I 
5 
6 
7 

ROOT 
28'1-7629 

6008296 
3306028 
llo8333 

'10'1 0 66 
2.7365 

.8281 

\ --·- -- AS PER .CENT ___ _ 
67.80 
19025 
8.00 

.. 2 o 82 

--- --- -----------·---·--- -- e 

·e 
[ 

~ 
1 

1.05 
065 ! './) ; 
• 20 • 

.: t 
• 
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..- j It) 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
0 

• 
• 
• 
• 

CHI SCt;Ah( O l .'1 ft2: o.r. 2 

EXCLUDING ~. MAJOR CCMPONENTS 

CHI S:.llAfiED · 2 .1:,27~ o.r. s 

EXCLUDING 3. MAJCR COMPCNCNTS 

CHI S1.UAliEO 7.S610 o.r. 9 

EXCLUDING 2• KAJOR CCKPONCNTS 
. ··-·--·- -- ·- - --· . - -- - --- ------ ----

CHI SQUARED 19-557~ D.r. 1 'I 

EXCLUDING l• MAJOR COMPONENTS 
. . ... - -·--·--· -

CHI SQUARED 31:,.so;,1 O.F. 20 

2 COMPONENTS FOUND SIGNIFICANT 

DEVIATIONS FROM CONSTRUCT MEANS 

CONSTi.UCT 
.0000 

CONSTRUCT 
3.scoo 

CQNSTRt,;CT 
3.scoo 

CONS 1" UCT 
3.5000 

CONSTRUCT 
3.5000 

CONSTRUCT 
3.5000 

CCt.:STRUCT 
3.5coo 

CONSTnUCT 
:i.5000 

CONSTRUCT 
2.scco 

CONSTRUCT 
3.5000 

ELEMENT 
I 
2 
3 

1 

2. 

3 

~ 

s 

0 

7 

s 

9 

10 

-- -- --

2.sooo .0000 

-.5000 -1.5000 

.soco -- . - I.SOOP 

2.sooo -.scoo 

1.5000 .sooo 

205000 I• 5000 

I• SOOD .sooc 

o50JO -.5000 

1.soco -.sooo 

1•5000' .coco 

CO~PCN 1 

VECTOrl LOAcNG 
.sc;cs 9.9t,99 
0263'1 'i • 'l '1 'i I 
•C3'10 •5733 

--·--- - · ··--· 

-2.sooo 1 • SC 00 3.sooo -3.5000 -1 •5COO 

···--· -··----- ------------••·----. ·------ · 
.-3.5000 2.sooo .sooo -2.sooo 1' .sooo 

- . .. -1.sooo·- ······· -2.saoo - ·· -· .. 2.soo □----·· -3.soco ----•s □oo .. 

-1.sooo -2.sooo }0 5000 

-.sooo -2.5000 -1.sooo 

-1.5000 -2.sooo .sooo 

-1.sooo - 2.50 00 2.sooo 

1 .sooc -2.5000 -1 .sooo 
\ 

.5000 -1.sooo -2.soco 

.coco -2.5000 -1.5000 

COMPON 2 

RE.S IDL VECTOR LoADNG 
'I .s 508 . cs33 ·---- - · -'1792 ---
8.7500 -• I 2'18 -1-1225 
7.6713 -.075'1 -.1:,819 

-3 .sooo 

-3.5000 

·-- --- ---
-3.SOCD 

-3.5000 

-:i.5000 
- ---·-

-3-5000 

-3.5000 

RES I GL 
~-l,212 
7 • '1'10 l 
7.2002 

.500 0 

2 .siJ:i.o 

·- ·- -- --- ------
- •5 00 D 

- • S 00 0 ...... - ···-· -·------··-- •---·- ---- -- ---

2.sooo 
---·---- ----

3 .5000 

2 .5 ()0 0 

·-- -----
COMPO!'\ 3 

LOADNG RESIDL Vi: C TOR 
.1 ~33 

-.lo IS 
·· ·----··-- 08306 -- ·-· -·· ;h9 3l3 

-.931:,0 o-61'11 
-•378'1 -2- 1933 2-3'158 

r·,·-

-------·~-.--» 

0 tl-. . I l(': 

,:e 
i 
i 12 

!1 8 
' l: t, 
I 
:· G 
ir 

J .O 
!,, 

···- ---------1 : • 
I ?B 

! 
::.& 

·-·---- :8 
3:, 

e 

.· ,o 
i « 

I'. • 

k 
I 

i' O 
i ~.::, 

•· (!) 

5€ 

·e :,. 
: . .: 

• 

I 
1';' 

[!!·•. 

r 
f: 
t , 
t 
; 

( 

' I 

' r 
f . 
f: 
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.. _ -. lb.l'I -:.: • 1 'i G'I 
5 - • 3 'i I 8 -!:>.76!32 
6 • C'l't!> • 7S 1 I 
7 -.b2C't -tO.bO't'I 
e .2CC'I J.JB2S 

CONSlf;UCT 
1 • 1 S'tS 2 .607'1 
2 .2011 3 o't9'1b 
3 .J29S S .SS98 
'i .J6S9 6. I 7'15 
s .. -- - -· - • 35(;5 6oO't96 
6 .J~S'i S.9975 
7 • 3'13 1 s.1s92 
8 • 321 b S.'i2bb 
9 .JCC U S oLl7t.1 

10 .::s21 509512 

POLAR CO-CRDlNATES 

CONSTRUCT H 
1 'iS.00 
2 '15.00 

. 3 .. --··-·- -1::s.co 
.. -1::s.oc 
S 'IS.DO 
6 -135.00 
7 - ---------- -135.00 
a -13s.oo 
9 'tSoOO 

IC 'IS.00 

V 
35.2b 
35-26 

- -3s.20 
-Js.20 

35 • ;:1, 
-Js.2;, 
-3S • .Zb 
-3s.21, 

Js.20 
35 • .'.b 

2 2 .t,?bb 
Zt . 2279 
39.93r_,r, 

'i • C 'lo 2 
2s.05e5 

JS.2011> 
29.7675 
1 i.o es2 
J. B752 
5 • '10 I 8 
b•0297 
s.'t85D 

12.ss22 
16-23)1 
6.5629 

R 
.21, 

1.35 

•'l'l'I 0 
- • 2 2 39 
-. 6832 

• 110 9 
' o'i 98 8 

- 0 5881 
-.1 80 7 
- - 27 17 
- • I 51 1 

.2 '12 7 
-.1'175 
- 0 277 1 

o3b'i0 
- .'!O I 3 . __ 

-2717 

.3a --------•--•·· .. - ··--···· 
• 13 
.03 
.39 

. • 32 . ----­
.03 
.31 
.03 

3.9992~ b.70 27 -.31.<)2 -2.2213 1.11,u s 
-2.CIJ'I I 7 • I 7'i 0 • 7010 'toul>38 .t,~, 9S 
-l,-1'121 2 .2110 --1~32 -.;;e19 I .'1726 

• 9973 J.US17 . - ~ l 3 U6 -• 7S73 ______ 2o'l7u2 
'i o'i!J'i2 'i .'/505 .3 b2S 2 • 101 'l • S3'i8 

-s.2e11, 1.2'129 . .1696 • 9 8 3 3 ____ . .. . b • 2 7 o I 
-1.62'18 27-1'177 - 5690 s.0313 1 .1120 
-2-~~26 ~-1222 --2~70 -l.'1315 3. 072 9 
- l o358b 2.0293 -.Je32 -.'1820 J.7970 
2.18:3 ob395 • □ 177 - ··- • 102'1 ·-··-··· 06290 

-1-3259 '1.2 717 -.2'198 
-2-'1916 2.2112 --2 0 95 

J.2726 l o b 'l22 -• □ 21'1 
3. oC 7 6 --- .. -- - 3. 2 I 82 - - ---·· -·· .2 C 20 
2o'l'i2b .t.166 .o 172 

-······•-- -----•-- --------

-1•'1'181 2•17'17 
-J.21'1b .er,113 
-• I 2'12 I o82bR 

----- 1 • I 71 C -- ·- · --- l o6'l70 
olOGO .t.Co6 

' 
-----··-··--·------------------·-------

, 
; 

PROJECTIONS FOR ELEMENTS 

ELE11ENT H V R " l 2.15 'lo76 .9e -·- - ·-- -· 
2 - I 'I• 1 7 -11.S't .ea 
3 -'f9.95 -b7oo9 • S't 
'I 1 .. 't. so -2'1060 .97 
5 -16::Jo 7o 33.1,3 .99 ---·- -·· ·- - --- ·· ·- ----- ··-- · 

6 -aJ. □ J -0.11 .98 
7 17'1.63 -'1-07 .99 
8 52-97 2::::.s1 .99 

-- ·· --- ---•- - - ···-- -----•· --·-··-- --------· 

RCSl OUA L DEVIATIONS AFTER ,_EXTRACTING I CCl1PONEN TS 

CONST!iUCT 
-I.S'i05 1-6133 -.oea;, -2-0753 2. 3 9 13 303839 - _l .861S -2-0226 

CONSTRUCT 2 ·· - ·· - --- ·-- -·- ... · ·--·---
1. '135 3 -1•'1203 -1.6167 -2.9308 J.69'15 .3'1'15 -.3039 • 799S 

CO!,iSTP.UCT 3 
.21s2 -.9b'l2 1.3111 -.S9't5 -.5995 - --- 2.2525 ... -.0061 - - -- - -1 •b I 'I !i, . . - ·· -- 7 --- ···-- -- - .. · -

CONSTl<UCT 'I 
-.1'180 .a739 -.7098- -.'19'1'1 --389'1 I• 2 2 52 03802 -.7377 

CONSTRUCT s 
-.C7'12 -.J932 .29'15 .'!853 --'l321 -1-7093 03017 1 • 2 87 't 

. -- ·-· 

l; 
• t. , l '. ,. '. 

·O 
:) ,. 

t ,. • • 
'.;t, 

----·------···-·~ . 
f;, 

_____ :.- . 
i;,; 

-· ;.• 1: 

____ ·:• '. 

f i ,; 
·----·- - ---. , G 

--- -- --- -- ;: 0 
I ! I!., 

----- ----, _, e 
. -~ 
j £2 ;, e 

l 
~: 
r, 
(· 

r 
' t 
[ 
' 

I 
.'e 

i: ,. i 
• 

"- -<t ,Q®h 1<,:,.C.+,wv,;Jf,NUP 6 .;,... :,YllffW,44AM 4\.. A -.4 . JW(.l\iO(\\liJIJP?,i\f'+9W.Qf4,IAli,\C.&! qa; A$•.+.< i!/4A61!, .,.a •.. QC.jlili%X.;o; • . , .. : .• -A¥i4'C'#f'.lj_ .&P,- -M-- ,HM<, f,3<!291!,4 _., .• ,ikll➔•=.\!Ptl/5\ IH ,EQ --M ;;p;;..:;; I !ji( i!\l,R-- .. ¥1.<5 ,,,.._.,,, ,~ .. :. f-' 



C"') 
LO 

• 
• 
• 
• 
• 
• 
• 
• ;I 
• 

l • 
• 
• 
• 
• 
• 

~ 

CONS rn ~•c T 6 
- • Q'I.) 'I .9205 

CONSTnUCT 7 
.c791 --02'16 

CONSTRUCT 8 
o29J 9 --9291 

COt.STRUCT 9 
-.'1990 01632 

CONSTRUCT 10 
-•0161 -00673 

.. CONSTRUCT 
-1.2586 lo15J2 

CO'-STRUCT 2 
105219 -1.6232 

CONSTRUCT J 
• 3'15'1 

CONSTRUCT 'I 
-.0756 

CONSTRUCT - 5 
-.1905 

CONSTRUCT 6 

-102692 

.70'13 

01792 

.0273 •- --- .7550 

CONSTRUCT 7 
.2125 -.3357 

CONSTRUCT 8 
.1195 --5205 

CONSTRUCT 9 .. --
-.b913 ob 136 

CONSTRUCT 10 
-.1 '163 02377 

CONSTRUCT 
-1.3995 1 o 3119 

-~...,_ .. ,.. .. eiterl~ - - .... , ,...~, 
•· 

l 02962 -05232 -. 'l'i99 .2 330 .26 89 -1.10:/2 

03033 --5571 •.s211 2o2'123 • 1380 -1 oblO'I 

-068'1'1 203838 - 06'151 .. -1 o 7'115 . -- --- - - o oe 99 ---- -- 1 o '112 3 -·----· - ··--·· 

I

, : I 
I, ~. _ __ ___ j O ,,· 
i ,., 

11 

-.6725 lo.3267 .2351 -207259 -03101 2 ·. 'I 82 5 
. ·-·- -·-- --- ·------· -- ---------- --- , . 

-.2022 09693 -.'1657 -1 076'19 .2398 I • 307 1 

- --··-·--- ····-· --·-
,. 

RESIDUAL DEVIATIONS AFTER [XTRACTI~G 2 COl'IPONt:NTS I:,, 

-.'1897 .2767 1.2011 -.228'1 
1, • 
i -. 4 

-1.2750 ob l.'lb 

- --1.1 .. 20 -----·- -2.2oa1 
r 

. 3. 330"7 .. ---07655--- -""-• 12 37 ··--• 1•~6C9 9- - ----------- - - ------1: . 

1.12s0 

-.8128 

.'1600 

lol957 

• l l '13 

-0'1361 

-03988 

-•□ 169 

-.117<> 

. ·'1920 -1 • 1 '165 .5839 026'16 - • 39b 2 

.1100 --6937 .2970 .5309 - .obo·o 

-.'185'1 .0566 -.278'1 .0596 • 198 9 

" 00666 • -• 7'169 - - -----.b 728 - -----o'l l 60 -----1 •Q'1:J9 -

- -------------------- - - · 

(n 
_____ ;,o 

I zz ____ ;:,. 
i :, 

-·- -·-----.. 0 

.5512 -l.0791 . • 5'102 0 '1 l 'I 'I - o 'I l 7 7 --------- -- - --- . --~ i , e 
09281 .0878 .'t9'12 -.'1529 - • 2 200 

.. . --··- ·· - -· -- ·---·--- ---· 
-.21eo 1-0'130 -.2613 -.7103 .b8J1 

\ 
- -•1173 .0813 - .09 62 ··- ·-- - 003 11 ------- - oO BS - ----------------

. iiE SI DUAL DEV l AT 1 DNS _ AFTER £XTR ACT I NG _ _J .C 011 PONE N TS ·---- ----·-----~--- . ______ _ 

-6535 05178 -.0778 -l .1'165 .2 5i! 2 

jt..·. 

---- --- --· _. ----;,. e 
': ·. 

----------- J e 
I 

j r:~ 

; 

;' 0 

, e 

~ 
f ~: 
' f,. 

• 
• 

CONSTRUCT 2 
.aco1 -oil098 .16'10 

co-.STli!,;CT 3 
05505 -1osco3 .58'12 

-02770 

-.C5o5 

-,, 0 ,.0> -d-4(S$h >.=~•-, ... -,.,,_W_>~>~ ......... ,MF<"4P"'A-.MW r ,:,::SS\,\(Gi4l?-;&>A¥i!W> oz ,, ..... wa • .p. . e I.: _,,,, ___ .....,..,.... • t 
- -♦. 4jii!§.3?!t . .W1 n .f 

-02007 •uOb 1 • 53'i'I --2162 

-- 1 '130 •3b'i6 .0778 .122 8 



'I ·\'. 

:i 
i 

-~· 
:: ... 

• ,. 
•,• 

~ 
?i, 

U) 

'1i , ,; 

·.f, 

--- -- -·-- ---------------·---·---· -- __ ...... .......... . . ..... - ........ .....:-_ 1 ~ .... ,, ,_.--.,1-i...,....,;;,.woo,1,o•-...,j~.-..... ~~~-~---··~--··· 

• CONSTRUCT 'I 
-.0065 

• CONSTRUCT s 
-.2052 

• CONSTRUCT 6 
• 23'18 

CONSTRUCT 7 

• -3865 

CONSTRUCT 8 
.1373 

• CONSTRUCT 9 -
-.SS91 

• CONS TRUCT 10 
-. 1606 .. 

0 
C011PO NE~ T 'I 

• .ss a0 
C011PONE ~T 5 

. 0813 

• - .C011 PONENT .6 
.1 688 

C011PONE NT 7 • -.393 9 . · · -· ·---· 

•• CO NST RUCT 

. 296 2 

• __ _ __ CONSTRUCT 

• 
• l 

•• 
• 

0 617 2 

CONSTRUCT 

- 639. 2 

cor.STRUCT 

.'HO 2 

CONSTRUCT 

0923 2 

06265 -.9952 

.19S8 .'t987 

.5212 .6'178 

-.S318 -.3'1 S2 

-•S'106 -.'1831 

-6027 .0'1'12 

-2536 .0209 

--6928 009S0 
- -· ·• --- - ._ ___ _ 

•3263 o't771 

---- ---
• '!08'! --6796 

- --1038 .1 .. 2s 

llITH ELE11UH 

.62'1 3 • 1 2 'f 

2 W 1TH ELEMENT 

.2eo 3 -.'1 03 

3 IITH ELEMENT 

•706 . 3 .'197 

'I 111 TH ELEMENT 

-889 3 0 205 

5 WITH ELEKENT 

.122 3 • l '15 

-.07'17 

- .'t't62 

-.'1863 

0085 7 

.6£05 

· -- ---· --
.1707 

-- - . -.0790 

-.3SS7 

- .• 0152 

.2 .. 03 

-.2276 

•17'!9 

.2221 

· • o 112 

•2232 o'!t.79 • 11 '1;7 

- • 262 7 .0730 -1616 

... --89'16 -·-·· · • 2 2 bB . --- -· - • s Ir, 9 

0 l 
: I 

· • 35'! I .2557 .a 22 6 
- ···· - -- -·- - . - - . : : 0 

o'!7~2 -.'1691 - ~ I 750 11i; 

-··--- ----- • --0620 -.S573 .2 58-6 

~ 
-.oao9 - - .... -.0 1a1 - .c 526 ·- - ·- - . -----------·- -·· ----- -- .. ·-- · ···- - ;: 0 

I 

! 2-! 

____ ___ __ __ CONSTRUCT VECTORS . OLREPI A!N l l\lG. .. COl1P.-ONEN TS - - - - -·-- ------- ----- :·e 
23 

-.1S70 --1727 .1css .353S - .o 9D '.f' 
----- - ------------·- -- ' ·-·-·--·- - . 

-.5373 · -0318 -.5217 .280 1 - • I 37 a· 

. . ·----- --- - ------ -- -·- ---- -----• -- - -- - -- -- - ·-·- . -- ·••·-·-----· ···-
-.1s11 -.2788 .0698 .'1851 --0166 

.. 
-· .-.'t072 • --3286 .3010 -····--· --1C9S - ---- •6536 

RELATIOll:S BETWEEN CONSTRUCTS . All:0 £LE11ENTS-· .. . 
EXPRESSED AS COSINES 

't - .SO '! s o02'i 6 -602 7 -.SJ □ 8 -.306 

\ - --- -- ·- -------- - - -------------- - --
'! -.791 s .0S9 b .203 7 -.583 8 .3 73 

-- - ----- --
'I -.623 s -•102 b .517 7 -.8'!8 8 • 12:l 

5 -.738 
-· -· - - ··· .33'1 . 7 -.9't2 8- - -.357 ____ __ 

't -.597 6 

-- -· ----·~-- -· ·•--- ~ 

't --2'!9 s --010 6 --23'i 7 -.886 8 • 7 80 

';,j,...-. _,. 

;2; 

··-··-- : .• 
21 

--- ----- ------------ ····- • 
· ·----- - - - ·• :G) 

; 4-! 

>• 
; .;:j 

'" '52 

t 

I~~ 

• 
:,. f 

J I • r,, 

• 



) 

II) 
II) 

·.;J.. 

\ 

. ·-· ~.....,.,...~ .................... __ ,.,. ..... _..., ...... , ... --~,·-•-,.»;f,'-';'~~~- ._.,.. __ ,,,__ · ;a , ~, · - .. --.. ~....__~__,....,.;,., ·« 'Ht · r ·.-.iat,t1 · ...... ·v ·!ire:i:trlll1tii li,; · 4.,:ict, Jtrtt: · :..-......... _. 

t • 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• ., 

.. : 

• 
• 
• 

CONSTRUCT 6 ilT H ELEMENT 

.879 z .886 ·3 .'iS 7 'I -•556 

CONSTRUCT 7 CITH ELEMENT 

0859 2 0805 3 .359 'I - .6'i8 

CONSTRUCT 6 ~ITH ELEMENT 

.S'i 2 2 .557 3 .010 'i .oco 
CONSTRUC T 9 ~ITH ELEMENT 

.76 5 2 0589 3 -.12s 'I -. 039 

CONSTRUCT 10 11TH ELEMENT 

09 0 6 2 .705 3 .C6'1 'I --193 

ELE MENT 1 ~ITH ELEMENT 
2 .1 11 3 .139 'i -.sos 5 -.1'1b 

·--· . -.. . 
ELEMENT 2 V! I Ht ELEMENT 

3 0298 'i -.'iSS s ' -.61,0 6 . 2ao 
ELEMENT 3 1111 TH ELEMENT 

C) 

S --783 b 0297 7 -.905 8 

S - • 70 9 6 .523 7 -.889 8 

. 2 71 
---------·- -- - - --- --

· o l '18 ___________________ ,_ .... .. . ------·-·- : I 
[ 
i 
L 
~ 

5 - . soo b -.356 1 -.,at. 8 •8 37 ·---·: ·e 
[•r: 

5 -.6'17 

5 -.009 

6 .00s 

7 -.859 

6 -•'180 7 -.7S6 

6 --263 7 --871 

7 -.937 

8 .2l,'I 

8 .596 

8 

8 

0926 

.801 

INTER-ELEMENT RELATIONS 
E.XPRE SSED AS · COS 1 NES --- - ----

.. -- -------- ·-- ·--· ·-·--·------------------------- ------------- ·--···----.. -----

I 
[ 

I 
~· 

·-- ___ iH • 

---•:: G 

.. -·- -· .. __ --- C 

' .. :J e 
.;~ 

·-·•--- .. ... - ..... - -· .. - ·-·----·----- -, . (!) 
'I -.032 s --503 b .3 \.J b 7 --16'1 8 -.351 l :1· : 

ELEMENT 'I UITH ELE~ENT 
. . 5 . - . 018 b -•679 7 0S60 8 . 

ELEMENT 5 DITH ELEMENT 
o .005 1 .690 a -.-;-;a 

ELEMENT 6 ~ITH ELEMENT 
7 - . 19 1 e -.689 

ELEMENT 7 WITH ELEMENT . 
8 -.51'1 

- - . ·- · - ·• CO!l;STnUCT 1 ~ ITH ELEt'.ENT 

1 1 2-a 2 S 1 • 'I 3 82.9 

CONSTRUCT · · 2 WI TH ELEMENT 

Sl.9 2 73.7 3 113 08 

CONSTRUCT . . 3 tlTH ELEMENT 

32.9 2 'I 5. l 3 60.2 

" 
'f . 

" 

• 12a 

\ 

RELATIONS BE T~CEN CO NS TR UCTS 
EX PRESSED IN DEGREE S 

···-- --- - - - -
l '13 .6 s ae. 6 b 3b •b 7 

.. . - --- . ---
1 '12o3 5 86.b 6 78.J 7 

--·-- - · --- --

128.S 5 I 3'1o 6 6 5808 7 

.. 
- - ------·-- , 0 ii \,, . 

i, e 
·- --- ---,~ 

- I 

-- -- _,;: f> ! - · ·• · · - ~ . I . I 
.. , ,. ' 
. - · - · --- -·- -- --

ANO ELEMENTS 

122• □ 8 1 07 08 

125.6 8 68 • 1 

l '18 • 0 8 83 • I 

I ~ 0 t 
I,., ' '.. t I . . ,; @ 

l,.r. 
io 
n 

::.:e I 
;;er'"'"~,..,,~-· 



• 
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• 
• 

(0 I • Lt) 

• 
• ., 
• 
• 
• 
• 

'• + e 21et ·1 d rtne id·• · b'♦ · cew ·1 .. , 1t:t · ·t ·1 ,...,.; ·:. · serit«:"trt>«ff'etite ... ·w~~----___.--~-....... --.- · ,.;cl'rf':irw+ex" · ;a tr ;;,•'fe.lf 11 ., ___ ·'dt&>fiitca · ·· ' It • · ~ 

CONSTRUCT 't dlTH ELEMENT · • 

I l'i .'4 2 21.2 3 1ao2 . 'I 121:, 0 7 5 137.b 6 70o5 7 I oOo 'I B 69.11 
-- ·-•- ·· - --· --··· • cor-.STf<UCT 5 ll ITH ELEMENT 

.;. 

I 22oc 2 '1308 3 81•7 'I l 0'1 .'I s l '1 '1 o l 6 10305 7 1520'1 8 30.1 
--- -- - -- -- - -- ·---·- -- ----·- -- -- ·---------· --- - -·--- ·---

CONSTRUCT 6 WI TH ELE11ENT-
___ _ ;: • 

I. 
: '· 

• 2sos 2 2706 3 60o 9 'I 12308 s I 'I I 05· 6 72o7 7 I 5'1 o 8 8 7'1o2 
·-. -- -- - -- -------··•··· ---·--- - --- -----·· ·- - . 

CONSTRUCT · 7 WITH ELEMENT 

l 3.:los 2 3oo'I 3 67ol 'I 1300'1 s 135.1 b 58~5 7 · I 520 7 8 81 .s 
-- -- ----. -------- --

CONSTRUCT 8 l'IITH ELE11ENT 
---- -·- - ·- ·-··---- ---·•·· ---·-- - -··------··- . 1·· • 

' ;: : 21 

• 32°6 2 560 I 3 890'1 'I 9Co0 5 l'l3o2 b 11009 7 l '1 Io 8 8 33 •. 1 
- ----··-- ·-··· --- - --- --- - ---- ---- - . - -- --- -------- ·----· ·-· ____ J: O 

I . CONSTRUCT 9 111TH ELE11ENT 

l 'l!J • l 2 53.9 3 97.2 'I 92.3 5 130.3 6 110.7 7 139.l 8 21 .a 
I., , .... 
I 

- -- · ----- -· - ---- -· --- ---- - -----~ ... ·--• --- ··· - - - -••-- ------ -- 1-· -r 
CONSTRUCT 10 WITH ELE11ENT 

2'1.8 2 'IS.2 3 as.2 'I 101.1 

ELEMENT l WITH ELEMENT 
2 

""· 7 
3 82o0 't L.:C .s s 

... ·•-•· · · 

ELEMENT 2 111TH ELEMENT 
3 12.1 'I 119.0 5 131 .3 6 

tLEl'!£NT 3 "1 TH EL£11ENT .. 91.s 5 120.2 6 72o2 7 

ELEMENT 'I ~ITH ELE11ENT 
--- 5 - - 91.1 o 132.1 , ss.9 ... . 0 

ELEMENT S aITH ELEMENT 
6 es.1 7 ""o" a 110.6 

7 
ELE11ENT 6 SlTH CLEMENT 

10103 8 13306 

ELEMENT . 7 \1iH ELEMENT 
8 120.9 

138 . ·3 

73.8 

99o't 

s2.1 . 

~"~,..~!""·; · .. -~-, .~ •'"""" '" ·,;-" ........ ~ ... -,:-.,;;~--· 

5 l 'l'I.O 6 105.3 7 150.6 

6 

INTER-ELEMENT RELATIONS 
EXPRESSEO IN OEGREES --

80•2 7 159.S 8 53.'f 

7 l'19.2 8 7'1.7 

8 110.6 

- - . ---- ---

8 36.7 
17;, 

---!' . 

----- - -···---- - - · •• - I --- - -------·- I 31 - ----· ···----· - ·---!··• 
.. 

-----------···-· i T -----------; e 
i ,, 

---------- -- ------------------·-·--
,. 

- •• ·· ·· .:. 
i ~! 

\. 

----------- ·-------------- ----- ·-·---- ---- . .. ,,. 
, :., , 

------ ·------. ··---·-----·- - ····- ··-·· -- ----------- ~--- ;,. 
:r: 

'" ,,e r 

' .• ,: . ' 
-., .. .. ·,,..-
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• ••• GRID'I-CF-CSS 

• CCRSELATIONS AND ANGULAR DISTANCES BET~EEN CONSTRUCTS~ 

CONSTfiUCT 
2 • bO 7 
7 • '16 8 

CONSTRUCT 
3 .738 
e .52 'I 

CO!<STRUCT 
'I .es1 
9 .321 

1 

2 

J 

52oc2 
bGo78 

'iZ.-f3 
58o'!l 

31.oc 
71-25 

3 .JC 1 -- 67.bl 
8 o0'18 87-27 

'I --- -738 - -- -'12-'!3 
9 052'1 58 -'I 1 

5 ob 79 - - '17.27 
10 -77'1 39.30 

'f . - - •500 -- b0.00 -------·---5 - - olJI - -- - 82.a;e -----o-----284-----73.'10 -------· -- • 9 .196 78.67 10 •262 7'1•62 

-- - - S -
10 

.5'18 -- 5bo80---------b- -- .:5'16 -- - 5o•-60------- - •7J8---- '12.'13- ----- ----;' • 
obb7 'i8ol9 

i !5 

·o- --- - .al O _j___ JS .95 - --- - ---- ---7 -·--- :•9 5Z •-·-- 1 7. 75 --- -----8---• 7 I 'I ------ '! 'I. 'I 2 _- -- ' ·- - -- ';·• 
COP.STRUCT 

s .a10 
'I 

- 35.95 -
2s.21 

b - -•905 -- - - 25.21 - - --- ---- :7 - -- .952 - - l 7.75---- ----•738,-- 'l-2•'1.>----9--• -S95 ---- S3.'!7------ _______ __; :e 
lC .• 905 

COl'.STRUCT 5 
b • 90S 2s.21 --- ---- 1 -·---•690 -- -- -'lo.JJ . 

CONSTRUCT b 
7 .857 :n.oo 6 .051 28o2'! 

- -·-·--··-·-- --·· --- -- ----------------- .. ..• -- . 
CONSTRUCT 7 

B •bb7 '18. 19 ' 9 .JBl b7.bl 

CONSTRUCT 8 - ·- · -· -· . ··- .... 

9 .,so 'I l • 'I l 10 .857 J1.oo 

CONSTRUCT 9 
10 .,02 'IS.JS 

' i 2·~ 

8 --- - o97b -----12 .r,3-__ __ ___ 9 ____ ._a33-_ ___ ..33-.u, l Q__-9C5-------2S•2 J --------- :e 
2B 

9 .595 SJ.'!7 10 •857 J1.oo 
----------- ~. 

10 .s10 35.95 :3:' 

~------------------:·, • 
~ 

' ,, ! .·.; 

--·------- - __ j , . 

ELCH[NT 
l 

TOTAL 
2'l.5CO 
13.SCO 

.ace 
-13-0CO 

SUM OF S1orUAR ES AS PER CENT . ;·' • 
2 
J 
'I 
5 
b 
7 
8 

-11.oco 
7.500 

-J'!.CCC 
13. soo 

1 □ ~•250 
28-.250 
1s.cco 
2"1.SC O 
52.500 
't2•2SO 

l U,.500 
3'1-250 

TOTAL VARIATION ABOUT CONSTRUCT HEANS 

TOTAL PER CONSTRUCT - - '!2.CCOO 

UNIT CF EXPECTCD DISTANCE 10.95'15 

ELEMENT 
2 .733 3 .9'15 'I l .2 89 5 

25.0 6 
6-73 
3.57 
s.03 

12.50 
10.06 
27.7'1 

a .15 

'120 .0000 

\ 

. .c 

::O 

- ---------------- ------ -----·-··-·----··· ·-· 
,. 

---------- --- --- ·---·•-· - ··-·-
i ie 

DISTANCES BETWEEN ELEMENTS 

1.553 6 l .Q 10 7 lo87'1 8 

::r 

.681, ':1 · ! ! 

• J 
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0 

• 
• 
• 
• 
0 

• -
• 
• 

EL(M[II.T 2 
3 •611 

ELEMENT 3 
'I .S6 6 

ELEMUH 'l 
S .592 

ELEMENT S 
6 .9C5 

ELEMENT b 
7 1.32'1 

ELEMENT 7 
8 I• 'I 15 

ELEMENT l 
2 J'I.SCO 

ELEMENT 2 
3 -.750 

ELEMENT 3 
'I .5 00 

ELEMENT 'I 
5 11.sco 

'l .853 5 

s .sn 6 

---- 6 - - .980 7 

7 .669 8 

8 .883 

3 6•500 

'l -11.250 
·-· -- .. .. 

5 -12.000 

6 -i'l-250 

l . G3'l 6 .668 

.726 7 1.c51 

.6b5 8 - .813 -

1. 05 □ 

'l - - -J 'l.750 - - -5 -- -65.750 

5 -23.750 b a.soo 
-·-·· · 

<> -J.000 7 -.500 

7 'l'l .000 8 -10.250 

7 l • '103 e .sco 

8 .112 

·-·· ·- -·-·· . -· --· ·-··- ··- ·- ---· - ·- · -·-· ·· -

SUMS Of PRODUCTS 

I, 12.500 - - _7 __ -99. 7!".0-8--'l h, 5CO--

7 -'15.750 
. -- -··· --- ·· 

8 -5.750 

8 16.250 I 
I 

Cl 
b. 

ct ·-1 
• I 
·. l 

-____ _____ __ :O 
! )~ 
I 

---------------------- -- ------------ !. 0 
Ir! 
>• 

t r 

···· ·- ----

. ,: Ir ---·-----~----·-· -------------------- ----------t,~ + 
.. 

11 • •:• r ELEMENT s 
6 -J.750 7 56•000 8 -22.750 ---- - -- --- --- - - --- -

-

J 

ELEMENT 6 

• 7 -25.750 e -e.soo 
- · - -- -- · -

ELEHtr, T 7 
8 -'l'l.750 

• 
• 
• 
•• 
• E.ARTL(TT TES T 

EllCLUOJl';G S. MAJOH COMPONENTS 

• 

.. . . .... ·• -- - ·- · - . .. ---·. - ·-· .. •---·•- - - -- ·· .. .. . --· - --- -- -·-

I C t 
:,e ~ 
i J 

--------A: :::;:::~~:-· --- ----- -- -=~=- ~ ~-~<: I THE COMPONENT-SPACE IS LIMI TED TO 

--- COMPOt,;ENT 
I 

ROOT 
2 99- 60 75 

59 .£,572 
32o'l6 Q7 
l'l.2'152 

7 I • 3 8 ~ 
2 
J 
'l 
5 
6 
7 

b ■ 9J30 
J.3 9'1'1 
1 .eo20 

1'1 ■ 25 : ~ 
7.73 ·:: f : : H --- ----- -- ---------- --- ---------- -- --- : ;,• l 

• 'IJ t --- --- ---- -------- ------ --- ---------- - -------- ---- ---- ------ - • r 

0 f 
0 ,. 

~ ) 
· 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

@ 
CHI SC..UAr.EO • 3'lS I o.r. 2 

EXCLUDll>C. 'I. MAJOR ~CMfOl';ENTS 
•· .. -· -~-·-··- . ·-· ----···•-- --- ---· e 

CHI S~UAREO f.G'l8'r o.r~ 5 
1 

EXCLUDll';C. 3. MAJOR COMPONENTS 
- .. ------------------------·-·- · • CHI s,uAREO 5.5133 o.r. 9 , le 

£:XCLUDING 2. MAJOR tOMPCl';[NTS 
·-· --··. --··-- -. ·--··· - ·- ------ ____ :' . 

CHI S(;U.lREO 13•'1351 o.r. l '1 
,1 

EXCLUDING lo MAJOR COMPONENTS 
. ---· -· ..• -- - -- , . 

CHI S<.UAfiEO 2'1.2530 

NEGATIVE RESULT FROM TEST 

CONSTRUCT l 
-1.0000 2.sooo -1.0000 

CONS:J'RUCT 2 
:i.sooo -.sooo -1.scco 

CONSTRUCT 3 
3.sooc .0000 1.sooo 

CONSTRUCT 'I 
:i.scoo 2.5000 -.5000 

CONS TF.UCT 5 
3.saoo 1.5000 .sooo 

CONSTRUCT . I, 

3.5000 2-5000 1.5000 

CONSTRUCT 7 
J.500O --· - 1.5000 .sooo 

CONSTSUCT 8 
3.5000 .soc □ 1.5000 

CONSTRUCT 9 
2.5000 l • so_oo -2.0000 

CONSTRUCT 10 .. 
3.5000 1.scoo -.5000 

COMPON l 

ELEMENT VECTOR LCA:;NG 
I -· --- - - .s1,5 9.91Js 
2 .2381 'l. 1 233 
3 .C2J9 .3796 

o.r. 20 

DEVIATIONS FROM CONSTRUCT MEANS 
·- ---· - -----· 

-2.sooo 1. so 00 3.5000 -3.5000 .5000 

-2.suoo • 5000 2.scoo -3.5000 1 .s o'::io 

-1.sooo -2.sooo 2.scoo -J.5000 .0000 

C, 

-1.sooo -2.sooo 1 .sooo -3.5000 .so::ic 

- -~ oco -2.sooo -1 • 5000 -3.5000 2 .so::i o 

. . . ----- ·- ·· --------- ·-· ·-------· . ··-· - - -----
-1 .5coo -2.sooo -.5000 -3-5000 .so::ic 

-1.sooo -2.sooo . 2.sooo . ______ -J.sooo ______ .so::o._ 

--5000 -2.soco ' -1 .soo·o -3.5000 2 .s-aoo 

i •... 1.: . 
--~-. - ---- . ;, .. 

': • 
ii: 

•• 
;•,•, 
,;" 

_1·, o 
; 1.:. 

'. . 
l !. .~ 

_ _ _______ _ ____ ____ ___ :: 0 
j ,1.: 
I 

J, e 
!i, 

- ---------- ··--·--··- ··-··--~--·· . ·-·-·-· --- .. - -- ._r. 
'-

.sooo -.sooo -2.0000 -3.5000 3. s cio o 

-1.5000 -3.5000 .5000 -2.sooo 2 .50::io 

COMPON 2 COMPON 

RES!CL VECTOR LOADNG GE51D l VC:CTOR LG AONG 
1,.9725 ' --· .1 832 ------1 . 'I 17 2 --- --'I• 9 63 9--- -'-·- -- - -• l 9 95 _______ -,L. 136 'i 

JJ.2'l38 -•0693 -.5359 10.9615 • I 5'iS .aaoo 
l'l .&559 • 119 2 .9218 I 'l.0062 --5603 -J.1923 

3 

RES I CL 
3 .6 7 2 '! 

10.18 71 
3 .& I 56 

I i ;, 
_; . 
; ~--~ 

- -- ;· . 
i r,, 

. ~.·c·,"···;c e 

0 
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• 
• 
• 
• 
• 
• 
• 
• .;-
• I 

• 
• 
• 
• 

'I 
5 
6 
7 
8 

CONSTRUCT 
1 
2 
3 
'I 
5 
b 
7 
8 
9 

10 

CONSTRU CT 
l 
2 
3 
'I 
5 
6 
1 
6 
9 

10 

ELEM ENT 
l -
2 
3 .. 

-- s 
6 
7 
8 

CONSTRUCT 
-2 .5309 

CONSTRUCT 
.6333 

CONSTRUCT 
.2580 

CONSTRUCT 
-.C628 

CONSTRUCT 
.1 C58 

-.~2SS 
-.3527 

• 11 l B 
-.6075 

• 2'113 

• I 5'1'1 
.2892 
.3270 
.359'1 
• 3'i2'1 
.J'i90 
..339'1 
.3299 
• 2631 
.3523 

-J.90'1'1 
-b•IC:63 

. I• 9 35 7 
-10-5192 

'I; 177B 

2•b738 
5.0011 
5-66.25 
6•2228 
5.92e3 
6 .C't.31 
s.a111 
5 • 7 I 21 
'1°5555 
6.IOC6 

POLAR CO-ORCINATES 

9 • .Z5l,C 
15 .2 I 3'1 
38 .so:i 1 

5 .8'169 
16-7959 

3'1-8506 
tb.9293 

9 .9306 
3 - 2 768 
6 .0555 
s.'le1s 
7 .'1598 
9 .3723 

21 .2'173 -
'1.7830 

.J6 I I 
-.2677 
-.,e13 

• !'6.29 
.3119 

-.6'109 
--3367 
- • 197 2 
-.1293 

0325'1 
.1035 

-.2'162 
.3'i97 
.3263 
.)196 

2 • 7 'I 'i I 
-2.2261 
-6.C'l'i6 

I •260 I -
2 .'i 133 

I• 'I '19G 
1c.2se0 
1.9659 
''102590 - --

10.9719 

-'1.9566 ------- lo. 2i3 1 
-2.0051 l □ -1'129 
~1.s2se ,.i.ce5 
-1.0000 2.2767 

2.5172 __ __ -5190 
.socs ~-8'102 

-1.90'18 J.631'1 
2.1os7 2.os11 

-2 .5 2'i'I -- ----- I 'i .o 7'15 
09250 3o927'i 

•JO 2 7 
-~ 9513 

- •I 6 b'I 
-.zS-bJ -

•5316 

- .'I 3 II -­.z 7 7 2 
.;.·•'I Cl'! 0 
- • o 6'1 I 

.Q Co2 
-- •2 0 I 6 
- .3 I 2'1 
-.□ 392 

.. . ob 'i97 
-.OC70 

.01s3 
2•62'15 
- • 9 S9 6 

---- •I ."16G2 ----·-
J.0.287 

I• 'I '18 8 
2 • Zf0.2 
I. 0 ',50 
2 .121.s _ 
J.7'1d6 

2. '156 I ·------ 't •2 305 ------- --- - -
1.579b 7 •6'17 6 

::\ I 
_ !, • . · 

-2. 3060 2 .29C7 1:· 
--3651 2-1'13't 

- -·-- o'i9 l 't - ----···-- • 2 77b -·-~ -----·----- ---·-- - - . • 
-!.1'1 86 3.52~5 
-1. 7798 •6635 :, 
-. 223'1 2 .on1a 
3o7Cl6 - -- ---- l•l730 ---- ---- --- - ----· 8 
-.0399 3-9258 i "\"• 

I 

-~---- --- ----- ------------- -· -----· .. - --· ·- j ; . 
H 

'IS.CO 
'IS.CO 

-lJS.00 
-lJS.00 

'15 .oo 
-135.00 
-135.00 
-135.CO 

'tS.OG 
-IJS.00 

V 
35-26 
35.26 

•3~.2b 
-35.26 

JS. 26 
-35.26 
-JS.26 
-35 •i.6 

JS.26 
-JS.26 

R 
066 
o '12 
.62 
• I 0 
• 13 
.JI 

' . 'i8 
.01, 
.99 
.01 

PROJECTIONS FOR CLEMENTS 

H 
8 • I 't 

-7.'I I 
67.62 

l'i't.'il 
- I 5 9. 9 7 . -- -

2 

3 

'I 

S, 

-72.2'i 
173-17 

30.01 

t.0633 

- I• 69 2 3 

.-1 .3'18'1-

1.0101 

.oa0J 

j 

\ 

V R 
-b .'17 .98 - -- -· .. -- -- -·--
11.95 .oo 

-7.2.66 .s6 
.,s .97 

23.'19 ·• - . -·-·· • 9 8 ... ------ - -···· , ... ·- - ---· _ 
-e.60 • '19 
-,.as .99 
32.12 • 97 

RESIDUAL DEVIATIONS AFTER EXtRACTl~G 

-1.0506 -1-6971 2. 'i'l30 3.2011 -1.8756 

-1-6098 -1-3710 2-2658 I .9'i02 - .'158 I 

1.3759 --223 2 -.S.031 1.8670 .. -·-- -.05'19 

-.63b't -.0 9 68 --3055 -0 □ '13 .2f; C5 

.3700 .8368 -.'iQ93 -2-1627 • 10 IS 

0 

I 
I 

CO)'.POr-.ENTS 

- • I 'IS 2 

• 291 9 

-, -3~63 

-1 .001 ~ 

I • 0 69 6 

;4 

:e 
,, 

i_ e 

i :1 

0 

. ·-- - . 
--- --,'• i,: 

I 

___ Jr, o --- -- - ---- ·- i,a 

------- ·-- -------- ··------ ... 

.1\;t: '"'~ 

! 

--------· .. : , e 
1:., 
:, e 
l ~= 

,' C, 

• 
0 

I 
' 
' i; 



-~ - ~-.)~)i&,, . .,.ttllt titer ◄t· ltiit ' V ' HI 

• CONSPliCT 6 
• C'iO 1 lo0610 10367S 

•• CONSTRUCT 7 
• 1351 01cos '03712 

• CONSTRUCT 8 
.2296 .. -.8602 1.37'18 

• 
COll:STRUCT 9 

-o lG82 o '1152 -200999 

CONSTRUCT 10 
00072 o0'173 .-06337 

• .. 
• CONSTRUCT 

-1-6226 lo$l98 -0'1678 

• CONSTRUCT 2 
1.110s -1-6728 -1o299'1 

CONSTRUCT 3 

• .$375 -1 o'IS'i l loS$77 

CONSTRUCT 'I 
.12c 'I o9'1&9 :..s 172 

• I 
CONSTRUCT 5 

-03553 02627 .0701 

_____ .., .., ·~•:·...,,....,......,, - ·• .-1· •-· ·· 

- · .-,M, , ·tri l .1a • o tWr8'ii, - fl · • ._,,4, } "' ,w ,1li¢tcert£· »isM ern,;•;,. ~ ·· ;;. 

e 
-0137'1 -.3669 -lol756 • I 7 13 -09581 

·----- ------ --·· · O 
-017'18 -0'127'1 lo8'130 00705 -10918 0 

. f-, 

- 07880 -o'IS56 .. -- -2o l3S6 ----·--·-o029a .. . - ---- l .ol 2 l 8 __________ ------- --- ---- ------- :e 
l 05272 1.1065 -2o~ C93 -0732 '1 

- o 1 2'1'1 -lo3'186 -01020 Io 20 62 

RESIDUAL DEVIATIONS AFTER EXTRACTING 

-- ·----
- o l O 63 lo0162 -06730 -I 00680 

-o'l301 lo5!62 -oC951 -.03JC 

0327 9 -.9'121 067'19 01886 

026 '13 -.5932 00230 • 'I '13'1 

--·---- ·-
--0723 • 31 '19 . -019 61 --308'1 

2o'ICDe 

1 00280 

..,,- --- ---·----- - - - - ---
2 COMPOt-ENTS 

I o'i 01 b 

1 • 1 0'1 5 

- • 9 90 J 

- 06695 

o2f'l 'I 

--- ; @ 

1~ 

------~ - ----- 1 't • 

i " ! l. \J 

·-s ?e 
I 

14 ,. 
:·;• 

------ --- : .• 
; 2:' 

_'.: 0 

I
,, .. 

t 
l 
l 
r: 

f 

• CONSTRUCT 6 
-.1066 1 • 116'1 1.272i - · - --'1266 - ---138'1 - - ----5'19 9 .. - ··- .... 0'108 ____ -1..207.9 · ------- --- -----·· ····--·-···-- -- o ' t co :I • 

• 

CONSTRUCT 7 
o '18'1 l 

CONSTRliCT a 
-.2660 

CONSTRUCT 9 _ _ 
- • $ 70 7 

• 
CONSTRUCT 10 

-- -.U,23 

• 
Cot.5TnUCJ 

• -lol327 
C.ON~ll<U(I 2 

1. tt.ZS S 

• CO!>.SlRl.!CT 3 
.Q776 

• 

--□315 .5981 

-06728 1.052'1 

05901 -2o'IC06 
, 

• 1113 -.7'139 

1 o I '1 0'1 .9GB'I 

-2oll68 -o 'I l '13 

-loC979 .26~6 

.5132 -.9755 035'18 .3 807 -1.3239 
-- ·--- •- .. - .. ---· -··-·- - · - .. - ·- --- - - - - - ·- -- - -

-.1891 • 29 29 --02'17 -.•nos .2 77 S 

06155 1•83 29 -.5370 -l.1'136 I .1, 13'1 

--'158'1 - -1 .082'1 ·- ·-- o5'107 --~ 1.osso - ------~ 7 39s,_ _____ ____ 

R(SIOUAL DLVIATION~ Afl[R EXTRACTING ) COMrUNlNT~ 

- • 1129 - .201'1 - -2593 -.'1385 .o 9$ 9 

- o'l3'i'I -7332 .1110 .3710 o 2 6~ 8 

• 3:l'I l • 2011 -28 65 - •'IO 2'1 o 3 JS b 

W.lf}t4R ;au::n:@f¼WP4 4#. 4$ A&_W YJ4Je,el.tff!.r.: !U!J • .,.*Aii£A , ....... 8,.Ml&S.91:P 

it" 

- -- e 
u; 

i~c 

-- ·-·--- ' 0 

·• 
;e 

; CD 

• 
~ 4l,lp4t19..J;p.!ffl'i#A~ .fflV.,. 1.;e;..~ •ff!J?..,.,...,.,~ 

'­
·1:~ .·, 
>. 
> 

f 
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·\., . ., .. d l' _ ,u. . 

• @ 
CONSTRUCT 'I 

.C'17c, 1.ocs3 -.7210 .2653 - . '1122 -•036S .3~98 - .'1955 

• CONSTiil!CT 5 . 
-.2573 .J868 .3'15'1 -.□ 736 .07 l3 -.1133 - • I 8 2S .02'.12 

-------------- -- •------- ------ - - --- - ··- - ,e 

CONSTRUCT 6 • -.3357 ··-- l • 29 39 ... - -- 06285 . -.'1235 - • '1311 ---·--- .-. 7'13.'I. ___ ,_ -.2S3b - -- - -.597.2 . ------------ - - --- --- --------- . • 
CONSTRUCT 7 

• • 129 l • 2'13'1 -.3991 .5179 -.0931 .0550 -.0755 - ,-3777 
-- - --- - -- --------- - -·--• ·•·•--- ---- - ------- - ·· 

CO!'.SHUCT . 8 
-.3106 - ob 38 3 .9272 -.10e5 e'I037 -.0623 --5277 0396 6 

• CONSTRUCT 9 .... . .. . - - -- -- - . - -- ---- - - ··· 
.1677 -0183 --3267 . obOSb -.0022 , .Q065 -. 19 '19 - • 3 5'1 3 

• CONSTRUCT 10 
- • l 70 2 • 1175 -.7663 -.'1Sil3 -1-0626 .5339 l.0'153 .7t.J7 - . 

• --- -- - --- ---- - . - ·•··- CONSTRUCT VECTORS . OF REMAINING COMPONENTS -

COMPOll:ENT 'I 

• - 0'1'106 .0210 .1928 .026'1 --1'172 --1717 -• I 101 -·.1713 
- - ---- --- -- . ------ ---- ---•- -

COMPONENT 5 
o 1397 .2522 -.66'18 .OS'IG -. '1'199 -1965 -'+805 --□□83 

• COMPONENT 6 
-.'1358 -. l '160 .2s1a -.J3lb -• Jb'l'I •2197 .1692 .t.37 o 

0 

• COMPONENT 7 
-.2651 ·- --1712 -.Ob2l -· - .. • 7bl7 --255'1 -3277 . -.3769 . __ ___ oO'll ~ 

rt 

I • RELATIONS BET~EEN CONSTRUCTS AND ELEMENT~ - -
EXPRESSED AS COSINES 

• CONSTIWCT l ~!TH ELEMENT 

l .197 2 .590 3 -.3'18 'i --762 5 • 02 2 6 .751 7 -.S63 8 .• 165 . . 

• CONSTRUCT 2 ilTH ELEMENT 
\ 

···- - -- ~ -- - ---- - ·-·- ---
.731, 2 • '1 '1 l 3 -.2 08 'I -.658 5 -.Jee b .598 7 --818 8 .s '19 

• CONSTRUCT 3 ~ITH,ELEM[NT 
----- -- - ----· ----- - --- ------- --

.866 2 .537 3 .3'i2 'f - .8 I 'I 5 --782 I, o5'i7 7 --8'10 B .367 

• C01'.STRUCT 'I 1filTH ELEMENT 
-- ·- -·----- ----- ---- - --- ·--- - --~-. -- -- --- ----- - -----

.906 2 .8'18 3 .039 'I -.827 :, -- 813 b o'l3'f 7 -.9J3 8 .5 62 

• CONSTRUCT 5 WITH EL£M('-'T 

-.917 2 .7 0 7 .) • I $8 'I -.506 $ -.857 6 -.109 7 -.Bb'I 8 .a s1 

• --- ·-·-- ---•-
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CCNSTKUCT 

.9C6 2 

CONSTRUCT 

0809 2 

CONSTRUCT 

.906 2 

COPl:STRUCT 

.676 2 

I, ~ 1TH ELEMENT 

• 01s 3 .3'17 

7 :. ITH E1.EME1\T 

• 711 3 • 211 

8 4 ITH ELEMENT 

.ss2 ·3 .JCS 

9 l'ITH ELEMENT 

.602 3 -.337 

CONSTRUCT 10 *ITH ELEHENT 

.930 2 .722 3 .039 

ELEMENT I ftlTH ELEMENT 
.633 3 ol6'1 '! -.6G'I 

ELEMENT 2 'li!TH ELEMENT 
-.036 'I --656 s - • b I 7 · 

ELEMENT 3 '1,lTH ELEM[Pl:T 
.026 5 -.'126 t, - • I 19 

ELE!'IE:\T 'I I\ I TH ELEMENT 
o'ISS 6 -.7S'I 7 • S~at 

E.LE1'1EI\T 5 'llTH ELEMENT 
--037 7 o7lb 8 -.537 

ELEMENT 6 ~ITH ELEMENT 
-.367 8 --..:23 

ELEMENT .7 WITH ELEMENT 
-.708 

- -··r •: 

CONSTfiUCT I Id TH ELEMENT 

7Bo7 2 53.'t 3 1 IO. 'I 

CONSTRUCT 2 t'l TH ELEMENT -

'12 .6 2 6308 3 !C6o7 

CONSTRUCT 3 •llH ELEMENT 

30 .o 2 57.5 3 70.0 
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INTER~ELEMENT RELATIONS 
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• CC1'STfiUCT 'I ~ITH ELEMENT 

• . 2s.1 2 32-1 .3 67.7 

CONSTRUCT 5 l'I ITH ELEIID,T 

• 23.5 2 -.s.o 3 60.9 

CONSTfiUC·T b ii!TH ELEMENT 

• I .zs.a 2 35 • 'I 3 t,9.7 

CONSTRUCT 7 ~!TH ELEMENT 

• l i.C/ .b 2 'I 'I. 7 3- 77.6 

CONSTRUCT 8 lSITH ELEMENT 

• I .. s.c 2 s 'I. 'I 3 72.2 

CONSTRU CT 9 .!IITH ELEl':ENT 

• . l '17. 'I 2 53.0 3 109.7 

CONSTRU CT 10 :.JTH ELEMENT 

• . 21.0 2 11 3 .e 3 87.7 

• 
lLEMENT l ?, I TH ELEl"E NT 

0 2 so.a 3 80.6 .. 133. 2 

ELEMENT 2 itiITH ELEMENT 
3 92.1 'I 131.c 5 120. I 

• £LE HE.NT 3 V.ITH EU:l':ElliT 
'I ee.s s 115 • 3 b 96 • (' 

• ELE~E:-OT 'I 711 TH E.LE .'1::NT 
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EXPRESSED 1N DEGREES 
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