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ABSTRACT 

Th e aim of thi s th es i s  is to d emon strat e th e val u e  of th e in bask et 

t est as pr actical psychol ogy . Practical psychology i s  d efin ed as  

a ppli ed psychology that i s  us ed by practi tion ers . I n  the cas e o f  

p ersonn el s el ect i on the pr actition ers ar e tho s e  who s el ect p eopl e for 

work ; t h i s  inc lud es a l arg e number and a wid e var i ety o f  p eopl e. 

For th e in bask et t est to b e  r egard ed as practical psychology i t  was 

h ypoth es i s ed that a singl e variabl e m ethod of  ov erall  ass essm ent o f  

p erform ance on t h e  in bask et t est should b e  as good as a mul t i v ar i a t e  

m ethod ; the i n  basket t est should b e  r el i abl e; t h e  s i ng le variabl e 

a pproach should b e  a val id m ethod o f  ass essing p er formanc e on th e t est ; 

a nd th e v a l idity o f  th e i n  basket t est should b e  d emonstra t ed i n  an 

i ndustr i a l s ett i n g . Four stud i es wer e  conduc t ed to t est th es e  

h ypoth es es ; a r el iabil ity study , a factor a nalyt i c  study , an  

a ss essm ent of th e validity of th e in  basket t est using d i scriminant 

a nalys i s ,  and a s tudy of the t est in  a m eat fr eezing works . 

It was conclud ed that th e singl e var i abl e m ethod of  ov erall ass essm ent 

o f  p er fo rmanc e on th e in  bask et t est was as good as th e multivari at e 

m ethod . I t  was argued that ther e  w er e  i n h er ent d i fficul t i es in  

establ i s h ing th e r eliab i l i ty of th e in bas k et t est , but int er scor er 

r el iab i l ity was d emonstrat ed .  It  was shown that th e s i ngl e variabl e o f  

ov eral l a s s essm ent on th e in  bask et t est was valid . Th e study 

c onduct ed in a m eat fr eezing works show ed that the in  bask et could b e  

u s ed va l i dly i n  a n  indus trial s etting . 

As a r esult of  th e r es earch and a r ev i ew of oth er p ersonn el s el ection 



me thods and the ir relat ionsh ip to pract ical psychology , it wa s 

c onclud ed that work samp le tests need to be promoted 

p sycho l o g ists as useful se lect ion method s in industry . 

more by 
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1.1 An O verview 

CHAPTER 1 

I NTRODUCTION 

After some study it would be apparent to anyone interested in the 

s electio n  o f  people for work that there is a consid erable 

d iscrepancy betw e en the m ethods the literature advocates and what is 

a ctually used by p ractitioners in industry . 

number o f  causes, perhaps most important 

The d iscrepancy has a 

of which is that most 

p ractitio ners are not psychologists and for this reason are often 

unaware of the poor valid ity of some popular selection techniques . 

They also do not have the background or the technical sophistication 

to use so m e  of the more pro mising ones . The result is that face 

valid ity plays an important part in the choice of a selection method 

by a practitioner .  

Work sample tests have high face valid ity but are comparatively 

i nfrequ ently used for selection, particularly management selection . 

The main purpose of research in this thesis is to obtain further 

psychom etric data on the in basket test, which is a form of work 

s ample test, so that its use by practitioners can be encouraged with 

confid ence . The se cond chapter of this wo rk presents a theoretical 

a rgument for separating applied psychology and a form of psychology 

c alled practical psychology . Th e latter is distinguished by its 

v alid ity, its ease of comprehension, and its implementation by 

non-psychologists; while applied psychology may be valid, but is 

not implemented because of its lack of appeal or its technical 
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complexity . An overview o f  general findings associated with the 

s election method s  used in industry is then presented to justify the 

c ontention that the work sample test is the only selection technique 

which fulfils o r  has the po tential to fulfil the requirements of 

practica l psycho logy . A justification for the increased use of work 

sample t ests is presented because they are not only psychometrically 

sound and relativ ely simple to d esign and use, but they a lso have 

h igh face valid ity and robustness which is so important if 

practitioners are to be convinced to use more valid selection 

methods . 

The overview of selection methods d eals in turn with selection 

intervie wing, references, and application forms, which a re the 

subject matter of chapter three; and the many forms of psychometric 

t ests, and assessment centres, which are the subject matter of 

chapter four. Chapter five d evelops an argument for work sample 

tests being part of practical psychology and attempts to show why 

the other methods fail in various ways to fulfil the requirements of 

this new psychology. 

As a r esult of a review of the work sample test literature an 

a rgument is presented for further research on the in basket test 

b ecause of its infrequent use for selection in industry and the many 

p sychometric issues still left unresolved, which are important to 

answer for the technique to be regard ed as practical psychology . 

Chapter six discusses the unique nature of personnel d ecisions and 

how this influenced the selection of discriminant analysis to answer 

a major questio n posed in the work: whether a complex multivariate 



3 

approach is superior to a simple univariate approach in the 

assessment of people on the in basket test . Chapter seven d escribes 

the main a ims of the research which includ es the 

univaria te/multivariate comparison, the value of factor analysis in 

relation to the in basket test, and the reason for conducting a 

separate study o f  the in basket test in the freezing industry . 

C hapter s even also gives d etails of the sample and the method Of 

t esting . 

Chapter eight d eals with the d esign of the Plasto in basket test and 

t he scoring procedures used . Chapter nine consid ers the reliability 

o f  the in basket test and d iscusses the relevance of reliability 

c hecks to work sample tests in general and the Plasto in basket test 

in particular. Chapter ten provides a rationale for the factor 

a nalyses conducted and also provid es an overview of past attempts at 

factor analyses of in basket tests . The chapter also presents the 

r esults of the fo ur factor analyses undertaken in the study . 

Chapter eleven presents a rationale for the d iscriminant analyses 

planned at the beginning of the study and d escribes the various 

st epwise procedures used and then the results of these discriminant 

analyses . 

Chapter twelve d escribes the freezing works study, gives a rationale 

for its necessity, and presents a d escription of the Dollrier in 

basket test together with a discussion of the validity study 

conducte d using the test . 
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Chapter thirteen summarises the results o f  all four parts of the 

r esearch; the reliabilit y study; the factor analyses; the 

d iscriminant analyses; and the freezing wo rks stud y .  

chapter conclud es by suggesting that o ne of the 

The final 

impo rtant 

consid erations fo r psychologists is to induce change. Some methods 

for achieving this are suggested . 
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Chapt er  2 

PS YCHOLOGY, APPLIED PSYCHOLOGY AND PRACTICAL PS YCHOLOGY 

2 . 1  Defining Psychology 

Defining psychology is not a very fruitful exercise . Miller ( 1 964 ) 

d escribes  leaving an  assistant to take over  an introductory 

psychology course for a short period . The assistant d ecid ed to open 

h is serie s of  lec tures by defining his sub j ect . When Miller 

returned to teach the class two weeks later  he found the assistant 

s till struggling to define psychology . 

De finitions have been as different as Hebb ' s (194 9 )  " psychology i s  

then defined as the study o f  the more compl ex fo rms o f  integration 

and organisation" ; Zangwill' s ( 1 950 )  "psychology is that aspect  o f  

b iology c oncerned with the continuous adjustment o f  the organism to 

its  external relations" ; 

s cience o f  mental life" . 

and James ' ( 1 896 ) " psycho logy is the 

From the many very d ifferent definitions of which the above is a 

very sma ll sampl e ,  it might be po ssible for psychologists to agree 

on one thing only , that there may be as many definitions o f  

psychology as the re are people who call themselves psycho logis ts 

( governm ent regis tered o r  otherwise) . 

The more compl ex task o f  d efining applied psychology is therefo re 

a lmost impossib l e ,  except that the more cynically inclined might be 

t empted to suggest  that it consis ts of  applying what psycho logists  
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canno t agree on . Fortunately it is no t necessary to  be hobbled by 

a t tempt ing to d efine psycho logy o r  applied psychology , because the 

p roblem is usually circumvented by regarding anything considered by 

psychologists in their research o r  their pro fessional roles as being 

part of the  subj ect matter o f  the d iscipline . The sub tle  d ifference 

b etween psychology and applied psychology can be seen through the · 

d ifferent iation o f  the roles o f  psychologists into researchers and 

p rofessio nals. Anything the latter  use can be regarded as applied 

p sychology .  Re search on the other hand can be either psychology o r  

a pplied psychology . 

Over  the years a tend ency has arisen to make research undertaken to 

seem as a pplied as  possible . This is done because there is a 

greater likelihood of  fund ing for research if its outcome can be  

s e en to have some d irect application .  As  a consequence this has led 

t o  concern amongs t  psycho logists about the applied nature o f  their 

· d iscipline . 

Belbin (1979 ) has talked about a differentiation between an applied 

a pproach and an applicable approach in psychology saying that "In 

g eneral a strong technique approach favours an applied approach 

while a s t rong problem orientation favours an applicable approach" . 

A compa rison is mad e  in her paper to the applied/applicable  

d istinction in mathematics where " applied mathematicians are 

concerned with applying knowledge and models to some external field . 

Applicab le mathematicians have used their knowledge . • •  

which s t imulat ed operations research". 

in a way 

There is here a great danger, because one of the d ifferences between 
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psychologists  and mathematicians , in this respe c t , is that . the 

general public would be reluc tant to call themselves amateur 

mathema t icians , but are far more willing to  be  amateur 

psycho logists . Miller ( 1 964 )  talks about psychology passing through 

i t s  initial stage where it is s till intelligible to most people: 

" In ord e r  to stay alive among our fellow men , we must all be  

psychologists . Of  course , survival requires us to be 

mathema t icians , physicist s ,  chemists , and biologists , too , but there 

the distance has grown too great ; no layman claims bro therhood 

without a prolonged initiation ritual conduc ted at some accredited 

university . "  The recent ' pro fe ssionalisation ' of  psychologis ts  

t hrough registration pro cedures around the wo rld can be seen as  a 

d esire to achieve the same status . Psycho logists also have many 

more competing p ro fessional s ,  such as personnel managers and 

t raining managers who usually lack a t raining in psychology and 

c onsequently oft en fail to see the point o f  carrying out such 

exercis e s  as validating selec tion procedures or evaluating t raining 

m ethod s .  The main arguments usually revolve around the time 

evaluat ion takes and ind eed in the case of training research , quasi 

experimental designs have evolved , that have gained respec tability 

in the lit erature ( Cook and Campbell 1 976 ) .  This has o ccured 

b ecause o f  the practical d ifficul ties of implementing Solomon ' s 

( 1 949 ) ' id eal ' design , which incorpo rates an experimental group , a 

c ontrol group with no training , a placebo group with false but 

plausibl e  training , a group which has a pre course test but no po st 

c ourse t e s t , and a stand ard contro l  group which has both a pre 

c ourse test and a post course test . The applicable psycho logy 

advocated by Belbin seems designed primarily therefo re to appease 

these competing p rofessions rathe r than to carry psychology into a 
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truly practical discipline . Much also d epends on  what Belbin 

intend s when she states later that psycho logists should " move away 

from mere ly collec ting s tatistics" , because in the past it has no t 

s o  much been the collection o f  statistics  that has been at fault  but 

the difficulties prac titioners have had in understanding them. This 

o ccurs , ( despite the views of psychologists  such as Howell ( 1 976 ) ,  

who believes that psychologists are practitioners , ) because 

p ractitio ners are o ften no t t rained in psychology and fail to 

a pprecia t e  the limitations of  some o f  the techniques they use . 

Pond ( 1 982 ) supports the view o f  the increased use o f  psychology by 

p ractitio ners by pointing out that : 

o ccupational psychologis ts  has gone 

formal psychological training who 

"The influence o f  writings o f  

well beyond those with the 

could s tyl e themselves 

p sychologists" . Unfo rtunately the influence may be strong but the 

understanding of many p rac titioners seems to be very l imited . The 

popularity of the selec tion inte rview which , as  will be shown in the 

n ext  cha pter has low validity, is a good example o f  this phenomenon . 

In a recent pape r ,  Duckwo rth ( 1 98 1 ) has advocated the development o f  

p sycho lo gical engineering based o n  Herbert Simon ' s  id eas on  

e ngineering (Simon ,  1 96 9 ) .  Du ckwo rth emphasises the necessity o f  

t eaching psycho logis ts how t o  bring about change in real life 

s e t tings . The problem is the way that this can be done . No real 

p ractical possibilities are mentioned , except some general 

s tatements  about more field and practical wo rk in psychology 

c ourses . I t  is also debatable whether psychology as a resul t would 

b ecome more applied , or whether it would still be d epend ent on 

non-psychologis ts for its impl ementation .  
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Rather than conceiving of applicable psychology or psychological 

engineering it may be more meaningful to conceive of a continuum 

f rom pure  psychology to practical psychology as shown in figure 2 . 1 

Pure 
Psychology 

Figure 2 . 1  

Applied 

Psychology 

A psychological continuum 

Practical 

Psychology 

The essential difference between prac tical and applied psychology is 

t hat the former is psychology which can be  understood and 

implemented by non-psychologists . Appl ied psychology , on the other 

hand ,  is that cont ent of psychology which could be useful , but which 

is often not impl emented because it ha.s no immediate  appeal for 

p ractitioners , or it is too technically complex.  The consid erable 

evidence  for the necessity to statistically combine rather than 

c linically combine information gained through the selection process 

( Meehl , 1 954 ) , is an exampl e of this phenomenon . The fac t  that 

there would be lit tle argument that this rarely occurs is an example 

of applied psychology not being used in practical settings . 

2 .  2 Examples of Applied Psychology as opposed to Prac tical 

P sychology 

Further exampl es of applied psychology as opposed to practical 

psychology are easy to find . A later Chapter ( Chapter 6 )  deals with 

method s available  to optimise selec tion d ecision making . I t s  whole 

content with its emphasis on linear relationships between predic tors 
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and criteria, despite its apparent usefulness, cannot be regarded as 

practical psychology, because of its mathematical content. The 

mathematics is of a very rudimentary nature, but it would still be 

sufficient to put many practitioners off. 

The content of some theories such as that of Maslow's ( 1 94 3) need 

hierarchy theory have been part of the content of applied psychology 

and are certainly well known by practitioners. Wahba and Bridwell 

(1976) have concluded, however, that there is no longitudinal 

support for the theory, and it has more of an historical rather than 

a functional value. The negative results obtained when the theory 

has been tested have not largely been communicated to practitioners. 

Evidence for this is sparse, but is based on the experience of the 

author that one theory generally well known to and quoted by 

practitioners is Maslow's need hierarchy. Here we have the 

situation where psychology which has been discredited is being used 

by practitioners. In a sense Maslow's theory no longer has a place 

in applied or practical psychology but like many popular diversions 

such as astr�logy may never in fact disappear because of its 

p lausibility. 

2 . 3  E xamples of Practical Psychologl 

The formal definition of practical psychology would therefore be the 

development of valid methods or approaches in psychology which can 

then be used and easily understood after appropriate training by 

practitioners. It should be emphasised at this point that where non 

psychologists are involved in designing and validating the fruits of 
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practical psychology, they must be trained and guided by 

psychologists. As an example, a form of training for non 

psychologists wishing to use the in basket test, the main focus of 

the present research, is described in chapter 1 2. 

Examples of practical psychology are not numerous because of the 

exacting requirements necessary for psychological research to be 

both valid and easily understood by practitioners. Much of what has 

come to be called Ergonomics in Europe or Human Factors Engineering 

in the United States of America, can be regarded as good practical 

psychology. Design research in Ergonomics by Jenkins (1 947) for 

example, isolated 1 1  shapes (see figure 2.2 ) which were readily 

identifiable by touch, even When gloves are worn. The orginal work 

was done for the design of controls in aircraft, but there appears 

to be no reason why the results could not be used in any situation 

where similar controls have to be distinguished by an operator. 

There is little doubt that the value of this work can be readily 

appreciated by the practitioner, and where practitioners have 

control over the design process they would use the design shapes 

recommended by Jenkins. 

Similarly Chapanis and Lindenbaum's (1 959) work on control burner 

arrangements on stoves is easily understood by practitioners. 

Chapanis and Lindenbaum experimented with four control burner 

arrangements (see figure 2.3 ) .  In the four configurations the 

control letter which matched the same letter on the burner, operated 

that burner. Chapanis and Lindenbaum measured the reaction times of 

fifteen subjects over 80 trials on each design. The subjects were 

asked to turn on a particular burner on a stove, and their reaction 



Shape-Coded Controls 

Figure 2 . 2  The appara tus used by Jenkins ( 1 94 7 )  to select knobs for 
shape coding of controls . The 1 1  knob shapes shown were found to be 
readily iden tifiab le by touch . 

12 
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Ill IV 

Figure 2 . 3  Four cooker control panels tested in a s tudy by Chapanis and Lindenbaum (l9 5 9 ) . 
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time, i. e. the time it took them to turn on the correct control, 

was measured. Errors were also recorded. Design had the fastest 

overall reaction time and the least errors. Designs 2 , 3 ,  and 4 got 

progressively worse in terms of errors made and reaction times; 

with design 4 having a total of 1 2 9  errors out of 1200 trials 

compared to no errors on the first design. Clearly, the first 

design was the best. More importantly a person looking at the 

designs would probably agree. It is an indictment of New Zealand 

psychologists that in New Zealand no cooker is designed using the 

configuration of design 1 .  This illustrates the importance of the 

communications role for practical psychologists. The details of 

this research on cookers can only be found in academic journals 

(Human Factors in this case) or reported in Ergonomics texts such as 

McOOrmick's " Human Factors in Engineering 

Murrell's "Ergonomics" ( 1 965}. If an 

and Design" ( 1 976) 

uncynical view 

or 

of 

practitioners is taken, it is apparent that these sources are not 

consulted by practitioners so the benefits of superior design are 

not implemented because the designers of cookers are unaware of 

them. The general public who are the users of cookers have the same 

difficulty. What is needed is for the research to be made more 

available. For this research, even in its formal academic 

presentation is easily understood, which is what makes it practical 

psychology. 

Practical psychology suffers in one respect, because of its obvious 

nature. Practitioners are often unimpressed by the necessity of 

proving experimentally that an effect exists or that one design is 

better than another, 

it that this is so. 

when it is obvious to them by just looking at 

Human judgement is however error prone and 
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susceptible to bias . The common belief among drivers of automobiles 

that alcohol does not impair their driving skills is an example of 

this. The evidence from research by Drew Colquhoun and Long (1964) 

and many others, shows how wrong they are. Even if an effect 

appears o bvious, experimental verification is necessary. 

Ergonomics itself also suffers from problems brought about by its 

obvious nature. Thus when individuals are told about the ergonomic 

reasons for the occurrence of such events as aircraft crashes. while 

there is an appreciation of the error that has been made it does not 

necessarily lead to a lower error rate among ind ividuals su bjected 

to material of this sort, who go on to design equipment. To prevent 

simple design errors individuals have to learn the stages required 

in the design of any equipment to prevent such errors. These stages 

are not fixed and can only be learnt through a case study approach 

using experimental material from such sources as Weiner and Haule's 

(1977) book of case studies or from well reported descriptions of 

the design of equipment using ergonomic principles. Efficient 

design, like much that is excellent, appears effortless. It is only 

when it is attempted that its difficulty is apparent. The apparent 

effortlessness of good design has often encouraged practitioners to 

bypass the steps necessary to achieve it. This has occurred because 

of ignorance or a belief that the steps are not necessary. 

Practical psychologists have a duty to educate practitioners of the 

dangers of such an approach. 

An interesting diversion at this point is the belief that some 

ergonomists must have that all ergonomics cannot be applied. There 

are two major journals based in the United Kingdom; Ergonomics and 
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Applied Ergonomics. It is a sad development that a discipline such 

as Ergonomics which should be devoted to solving practical problems 

has necessitated the introduction of a journal called Applied 

Ergonomics, which for a journal title seems repetitive. This 

difference between Ergonomics and Applied Ergonomics is analogous to 

the applied psychology/practical psychology approaches in mainstream 

psychology, except that the difference between applied and practical 

psychology is not so well recognised. The content of the Journal of 

Applied Psychology for example does not have the majority of.its 

content devoted to practical psychology. It is left to a small 

minority of psychologists to promote practical psychology in 

industry with the consequence that , where they are not available, 

practitioners fend for themselves with sometimes disastrous results. 

2.4 Programmed Instruction and Practical Psychology 

Programmed Instruction is another example of practical psychology. 

The method can be traced to Socrates, who used it as a technique in 

his instructional dialogues (Cohen, 1962) . Its modern development 

however owes much to the work of B.F. Skinner originating in his 

article on "The Science of Learning and the Art of Teaching" 

published in the Harvard Educational Review in 1954 (Skinner 1954) 

and S.L. Pressey who designed a simple teaching machine in the 

1920's (Pressey, 1926) . Programmed instruction has instant appeal 

to practitioners because once made familiar with it, they are able 

to try it out for themselves. The instant rewards which are an 

integral part of the method, lead to a 

practitioners. Training managers who 

favourable impression by 

have become acquainted with 
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teaching machi nes , hav e a lso been attrac ted by the red uced salary 

bi lls re sulting from the introduc t i on of the machine s . Th i s  results 

f rom the process n ot inv olv ing a face to fa ce teac he r- pupi l 

i nterac ti on .  Abm a  (1964 ) noted that at the time he wrote , a bout 350 

c ommerc i a l  prog rammes for teaching machines we re av ai la ble . 

Unfortunately ,  f or spe c i f i c  use in  training i n  a pa rtic ular f actory 

p rogrammes ofte n h av e  t o  be ind iv id ua lly d esigned . Thi s  was n ot 

orig ina lly rec ognised by many of the compa n ie s  and i t  led t o  s ome , 

like Clarks Ltd . the shoe manufac turers of Stree t ,  Somerse t ,  United 

K i ngd om ,  for whom the wri ter wo rked , h av ing a n um ber of t eaching 

mac hines being un used . Thi s  occ urred be cause of a lack of sui t able 

programmes for the compan y  who had n ot arrang ed t o  e mploy a person 

t o  d esig n  them. 

Re se arch ev idence on the v alue of prog ramm ed instructi on s tresses 

two important points . Fi rst that a larg e i n i t i al superi ority of 

p rogramm ed instruction ov er othe r  techni que s  d ec lines m arked ly ov er 

the six m on ths after instruc t i on ( H olt, 1953) . Second ly m ateri al 

p resented by the v ari ous prog ramm i ng method s i s  learned no better 

than b y  c onvent i on a l  mean s ,  but m ay be lea rned fas ter (Mash , Huczyk 

and Vi torri 1971 ) .  Fi ed ler, Ch armers and Mah ar (1976) h av e  used 

prog ramm ed inst ruc tion f or an a pp roach to the trai n ing of lead ershi p  

ski lls the y  call "Lead er Hatc h "  and c on c luded th at prog ramm ed 

i n struc t i on may b e  m ore wid ely a pplicable than i s  at  prese n t  

believ ed am ong st psycholog ists , wh o te nd t o  believ e th at i t s  use i s  

re stric ted t o  s imple ski lls , suc h  as  und ers tand i ng metri ca ti on or 

spe lling . 

There c an be n o  d oubt that prog ramm ed instruc ti on fulfi lls the 



1 8  

requi rements of prac t i c a l  psyc hology. 

v alid ity ,  and has an immed iate ly 

I t  has ex pe rimenta lly prov en 

understand able appea l  t o  

p racti t i oners .  Ag ain the techn i que h a s  suffe red fr om poor public ity 

wi th the result that man y pe ople i nv olv ed wi th tra i n i ng appe a r  

unaware o f  its ex istenc e . Thi s  s i t ua t i on c ould ·be relat iv ely eas i ly 

rem edied , espe c i a lly wi th the recent d ev elopment of mic rocomputers 

which would make programm ed 

rem oves the need to buy purpose 

often p re fe rred to books f or 

instructi on m ore v i a ble,  bec a use it  

The lat ter a re 

p rogramm ed instruction ,  

implem en tation . 

but of 

bui lt mac hi ne s .  

the presentat i on of the materi a l  i n  

c ourse a re n ot v ital for i ts 

The se ex amples show that practical psyc holog y i s  an approac h whi c h 

i s  im portant for the d ev elopment of psychology a s  a whole . What is  

need ed  i s  the a pplic at i on and promoti on of v alid a pplied psyc holog y 

t hat has an  obv i ous appe a l  t o  pract i t i oners . One of t he m ore 

i m portant areas of resea rch in  app lied psyc hology i s  personne l 

se lec t i on ,  e spec ia lly m anag ement selec t i on ,  bec a use of the necess i t y  

o f  all org anisat i on s  to s e lect pe ople a t  s ome peri od in  t he i r  

d ev elopment . Re search on selec t i on i s  n ow c on sid e red t o  h i g hlig ht 

those techn i que s whi c h  can be con si d e red t o  be practical psyc hology, 

a nd to i s olate resea rc h  wh i c h  c ould improv e the stand ing of any 

partic ular selec ti on method in practical psyc holog y .  
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Chapt e r  3 

INTERVIEWS , REFERENCES , AND APPLICATION FORMS 

3 . 1  Selec ting People fo r Wo rk 

Selec ting people for wo rk is an important managerial func tion which 

should c ommand c onsid erable attention from managers if they want to 

s ucceed in improving the produc tivity o f  the wo rkforce .  I n  general 

t erms it is only possible to speculate how well this func tion is 

c arried out . A New Zealand survey for the New Zealand Institute o f  

P ersonnel Management on  psycho logical tests ( Hesketh 1 974 )  showed 

that the most popu lar was the Sixteen Personality Fa c to r  

Questionnaire ( 1 6PF ) ( Cattell 1 970 ) . Since there is consid erable 

evidence that the predictive validity o f  the 1 6PF for selection 

purposes is suspe c t  (Guion and Go tier 1 965 , Smith 1 970 , Hogan 1 974 , 

Bull 1 97 4 , )  it sugges ts  that at that time a large sec tion of  New 

Z ealand industry was unaware of the problems associated with this 

particular  test . This is probably the reason fo r the test ' s  

c ontinued  popularity together with its extremely high face validity, 

in that pe rsonality is a very plausible consid eration fo r most j bbs , 

e specia l ly those in management . 

The most popular form o f  selection ,  however , is the interview . 

Surveys in the United States in 1 930 of 236 firms and in 1 95 7  of  852 

firms showed tha t well over 90 per cent o f  the organisations 

s urveyed conduc ted inte rviews (Spriegel and James 1 958 ) . Al though 

no spec ific stud ie s have been conduc ted on the rate of inte rviewing 

in New Z ealand there is no thing tha t suggests that it is any l ower .  
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Int e r v i ews are popular from the point of v i ew o f  the hard pressed 

employe r becau s e  they a r e  qui ck and easy to arrange and appear to 

r e quire l i ttle effort to conduc t .  There is a l so a natural desire 

for empl oyers to see cand i d ates face to face which almost inevitably 

l eads to thi s mee t i ng pl aying a part i n  the select ion process . 

The em ployment interv iew however, has a poor record a s  a rel i able 

a nd val i d  means of distingu i shing between good and poor workers . 

I t s  wi d e spread u s e  i s  a good examp l e  of the commun i c at i on problems 

b etween practi t i o ners and psychologists i n  the area o f  selec t i on . 

3.2 Rev i e ws of the Val i d i ty and Rel iabil ity o f  the Interview.  

Over the years a number of revi ews of the interview have been 

c onduc t e d  (Wagner 1949, Mayfi eld 1964, 

Wright 1969, and Schm i tt 1976) . Whi l e  

Ulrich a n d  Trumbo 1965 , 

there has been a sl ight 

c hange in emphas i s  through to the present day in that Schmi tt, for 

e x ampl e ,  consi d ers the various factor s that i n fl uence dec i s i on 

m aking i n  the interview and looks posi tively at i t s  status, nothing 

a l ters the facts of the revi ews whi ch rarely quote average validity  

c oeffi c i e nts for the  revi ewed stud ies above .3 or rel i ab i l ity 

c oeffi c i e nts that a re generally acceptabl e  for selection method s as  

a whole . Wagner ' s  rev i ew looked at 10 6 d i fferent articles : there 

was quant i tative i n format ion on the value of the interview in only 

25 of them . There were only 34 reliab i l i t y  coeffi c i ents available 

for 174 d i fferent sets of ratings, ranging from .23 to .97 for 

r ating s  of spec i f i c  tra i t s  and - . 20 to .85 for ratings of overall 

abi lity . Only the rating o f  intel l igence achi eved a rel i ab i l i t y  
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above . 4 .  

Ulrich and T rumbo ' s  ( 1 965 ) later study is somewhat more revealing . 

They examined a l l  research articles on the interview since 1 949  and 

their results we re summarised in the form o f  a table by Blum and 

N aylor ( 1 968) , which is reproduced as table 3 . 1 . In summarising 

this data Ulrich and Trumbo said : " It is apparent , first , that few 

s tudies have repo rted reliabilities , and second , that those 

reported , with few exceptions are lower than usually a c cepted for 

d evices used for individual pred ic tion.  Reliability coefficients o f  

c riterion ratings we re a lmost never repo rted but probably d id not 

e xceed those repo rted fo r the interview . Therefore ,  unreliability 

remains a serious source o f  attenuation fo r any valid ity 

c oeffic ients which might b e  found " .  As things s tand there is no 

reason to suppose that the reliability of the interview has improved 

in prac tical use since Ulrich and T rumbo ' s  ( 1 965 ) review. 

The validity o f  the interview has a lso been consid ered in some 

d etail by reviewers ,  and the resul ts are similarly d epressing . 

U lrich and Trumbo ( 1 965 ) divid ed all validity s tudies in their 

research into three separate parts d epending on the c riterion used . 

They we re : 

(1 ) Predic tions o f  pro ficiency ratings 

( 2 )  Predic tions o f  suc cess in training 

( 3 )  Predictions o f  psychiatric ratings o r  discharge . 

I n  only v ery few o f  the studies was the interview a significantly 

valid predic tor of either j ob or training success or psychiatric 

ratings o r  discha rge .  



Study 

Strupp & Williarns ( 1960 ) 

Sternberg ( 1950)  

Bonnea}l ( 1957 ) 

Anderson ( 1954)  

Shaw ( 19 5 2 )  

Prien ( 1962 ) 

Raines and Rohrer ( 1955 )  

P lag ( 1961)  

Zaccaria et al ( 1956)  

2 2  

Results Listed by Ulrich and Trumbo 

"Significant" interrater agreement on 
9 different traits . 

Reliabilities ranged from .15 to . 71 

Interrater reliabilities in • 801 s 

Interra.ter reliabili ties in • 80 1 s 

Reliabilities ranging from . 7 1 to . 7 8 

Reliabil ities of . 5 5 to . 62 

Reliability of . 15 

13 to 15 reliabilities significantly 
greater than 0 

Reliability estimated at . 72 

Table 3 . 1  Reliability . coefficients obtained for the interview 
( from Ulrich and Trumbo 196 5 )  
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The cl assic study by Kelly and Fiske ( 1 95 1 ) illustrates the problem 

o f  the validity o f  the interview rather well .  In  1 946 a large 

number o f  students  accepted for po stgraduate courses in the United 

S tates came to Ann Arbor so that psychologists could predic t their 

p robable  success . One part of  the experiment c onsisted o f  the 

psychologist attempting to answe r the question :  "How well will this 

s tudent : e ffec tively mas ter course work c ontent ; successfully 

c ompl e t e  course s in general psychology , clinical psycho logy , 

s tatistic s and re lated fields ; satisfy requirements for the 

d octorate ; and pass general examinations? " 

Asses sments o f  performance were made on an eight point rating scale .  

O ne group was rated on cred entials ( college grad es and references ) 
alone ; a second g roup was rated on psychometric test scores alone ; 

a third group on interviews alone ; and a fourth g roup o n  a 

c ombinat ion of psychomet ric tests and interviews . After three 

years ,  a c ad emic s taff assessed stud ents who had taken part in the 

research by ranking stud ents
,
on their acad emic performance from the 

b est to the worst . The rankings obtained were used to test  the 

p redic tive valid ity of  the psychologists ' judgements at Ann Arbor .  

These results are  illustrated in table 3 . 2 .  

The ov erall resul t is quite bad for the interview in that its 

addition actually d ecreased the validity o f  the ratings made by the 

psychologists . 'T o  be fair , however,  the overall pic ture in the 

s tudy is not so d estruc tive.  The psychologist had also made 1 1  

o ther predic tions o f  such things as research compe tency and 

i ntegrity ; these resul ts are shown in table 3 . 3 .  In this instance 

some marginal im provement in predictor  scores can been seen through 

\ 



Predictor 

Credentials Alone 

Credential s  and psychometric test scores 

Correlation with 

Academic Performance 

. 26 

. 36 

Credential s ,  test scores , & 2 hour interview . 32 

Table 3 . 2  Correlations between interview predictions and actual 
performance �rom Kelly and Fiske 1951)  

24 

Predictor Median Validity for Criteria 

Credential s Alone . 2 2 

Credentials and psychometric test . 29 

Credentials , test scores & 2 hour interview . 31 

Table 3 . 3  Median validity coefficients between predictors and 
criteria �fter Kelly and Fiske 1951 )  
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the ad d i tion o f  an interv iew .  The overa l l  conclus ion o f  thi s 

i mporta n t  study must rem a i n , however , that the inter v i ew added very 

l ittle to the pr ed ictions o f  the psycholog i sts about success on a 

j ob wi th which the y  had had years o f  exper i ence . 

3 .3 Cr i t i c isms o f  Kel ly and Fiske ' s  Work 

It i s  important to r emember that since Kel ly and Fi ske never 

c onsid e r ed the i n t erview as  the sol e  source of information that in  

t heir study it i s  not poss i b l e  to make absol ute statements regard ing 

t he int e r v iew' s valid i t y . Al so as Rodger ( 1 952 ) points out the 

j udgem ents were based on unstruc tured interv iews and the students 

a nd psyc hologi s t s  are reported as low in mot i v ation because of the 

l arge am ount o f  testing i n  the whole proj ect . There could in  the 

s tudy a l so hav e been low valid i t y  coeff i c i ents because the 

i nterv i e ws wer e not real , in  that the students had al ready been 

a ccept ed for the i r  cour se s .  There could be a considerable 

s imul a t ion gap b e tween the task at Ann Arbor as i t  was ,  compared to 

a ssessm ents mad e in a real select ion situation . 

The fi rst and l ast cr i t i c isms seem val id though there are many 

r eviews such as that of Ca rlson ( 1 972 ) which have shown a large 

n umber of real l i fe inter v i ew stud ies which fai l  to show v a l i d ity 

c oeffi c i ents abov e . 25 .  The two critic isms by Rod ger taken at face 

v alue seem reasonable enough but do not really consider the 

s el ect i o n  inter v i ew in its real l i fe setting , wh ich is  where one 

would ho pe val i d i ty coeffic ients would be at the i r  h i ghest . I t  i s  

a rguab l e  for exam pl e  wh ether structured interv iews a r e  better than 
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unst ruc tured ones . Extremes o f  struc ture would preordain all 

questions and there could be little more benefit in an interview o f  

this type than giving candid ates questionnaires o r  application forms 

t o  fill in at home . Indeed , the latter would be  considerably 

cheaper . As to the problems o f  the motivation o f  interviewers the 

s ituation faced by the psychologists at Ann Arbor is not so very 

d i fferent from the sometimes gruelling interview s chedules o rganised 

by selec tion board s .  The motivation of  interviewe rs c ould be 

r egard ed as a small  problem however , i f  one believes in the 

r eward ing potent ial of the selec tion interview i tsel f .  This point 

is elab o rated lat e r .  

3 . 4 Reac tivity and the Interview 

Bayne ( 1 977 ) ,  in his support of Rodger ' s  criticisms o f  Kelly and 

Fiske ' s work , goes on to  support Webster ' s  ( 1 964 ) view that the 

interview is " reactive" compared to o ther ways o f  trying to assess 

personal qualities  in tha t the int erviewer can affe ct  the 

i nterviewee ' s  behaviour .  In 

t est , a t t empts are mad e 

techniques 

to  exclud e 

such 

this 

as the personality 

reactivity through 

s tandard isation since the questions are the same for all candidates . 

Bayne suggests  that this reactivity should be "utilised explicitly 

and as ful ly as po ssible and each interviewer is an ind ividual 

t est and should therefore be val id ated separately" . I t  can be 

a rgued that increased struc ture in the interview would reduc e if  not 

d estroy this reactivity since , as has already been said , the more 

s tructu re the interview contains the more l ikely i ts scope will be 

predetermined . This belie f  in the impo rtance of reactivity implies 
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that there are certain interactions between interviewers and 

intervie wees which will have positive e ffe cts on the assessment 

p rocess . Develo ping this idea further ,  it might be possible to 

identify ways of  c ontrolling interac tions and training peo pl e ,  o r  

s electing peopl e , to have a wide repertoire o f  interactive skills  

a nd develop reac tivity dyads which enable highly valid predic tions 

o f  future perfo rmance . 

Even if the skills can be identified and interviewers t rained , the 

evidence from the human relations t raining literature does not 

indicate that any sustained change in interviewer behaviour can be  

maintained in an  o n  the j ob situation .  As  Fleishman , Ha rris and 

Burtt ( 1 955 ) said , "With reference to training in human relations , 

our study yield s o ne clear implication • . • Our foremen d eveloped a 

point of  view in s chool but lost it on their return to the plant if 

their supe rior had a different point of view this suggests that 

to improve social relations almost anywhere , it is impo rtant to wo rk 

o n  the who le social setting . I t  is not possible to pull people out 

o f  this s e t ting and consider everything fixed " . Thus it may be that 

the present argum ent is tautological in that individuals with a wide 

reactiv e repertoire woul d  have t o  be selected and not t rained , 

presumab ly using interviews or  any o ther predic tors availabl e .  The 

interview could be regard ed as a more formal interac tion and 

possibly less sus ceptible  to change by peers in the wo rk situation .  

I t  is difficul t to  imagine , however , that trained individual changes 

o f  behav iour could  replace permanently habits of  a lifetime ,  unless 

very careful monito ring was carried out on the j ob ,  which in most 

instanc es would be impractical . 
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3. 5  C urrent T rends in Research on the Interview 

The present mood of the literature on the interview is one o f  

o ptimism . Articles such as  those by Carlson ( 1 972 ) and Landy ( 1 976 ) 

suggest that rec ent  stud ie s show an improvement for the validity o f  

the interview p o s sibly because o f  the u s e  o f  better ranking 

p rocedures in the evalua tion phase of the interview. Landy and 

T rumbo ( 1 980 ) further argue that in validation studies interviewe rs 

a re often asked to rate applicants on a number of traits ,  then 

validate the ratings against derived j ob perfo rmance  c riteria . They 

c onclud e that the resulting low o r  non existent valid ities reflect  

the inability o f  the interviewe rs to  assess the traits . They 

suggest that ano ther possible explanation could be the lack o f  

validity o f  the traits for predic ting j ob perfo rmance . This may 

well be s o , but it does no t explain the generally b etter resul ts for 

the predic tion o f  j ob perfo rmance using o ther predictors such as 

work sam ple tests which d eliberately replicate the content o f  the 

j ob analysis for p redictive purpo ses ( Downs 1 968 , Robertson and 

Downs 1 979 ) .  In  a recent article Herriot (Herrio t 1 981 ) has also 

o bserved that  from the perspe c tive of  attribution theory , that  

unless bo th interviewer and  interviewee are wo rking from the same 

assumpt ions , the interview can no t be expec ted to be valid . This 

may be another reason for the poor resul ts obtained in research on  

the valid ity of the interview . 
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3 . 6  C linical versus Statistical Decision Making 

The process o f  interviewing requires the integration o f  large 

amounts  of data s o  that a final decision can eventually b e  mad e • 
• 

There can be no doubt that what the interviewer is doing if he  o r  

she is the final arbiter o f  suc cess o r  failure is c linical 

p redic tion.  Wiggins ( 1 973 ) defines clinical predic tio n :  "when 

human j udgement enters into the combination of input fo r the 

forecas t ing of c riterion behaviours we speak o f  c linical 

p redic tion" . The alternative to this is a combination of d ata by a 

s tatistical technique such  as mul tiple regressio n .  The valid ity o f  

the interview i n  practic e really stands o r  falls on  which o f  these 

two is the better , b ecause it is rare for the final combination of 

d ata not to be done by the interviewer alone , using a c linical 

t echnique .  In a very wid ely publicised monograph , Meehl ( 1 954 ) 

l ooked a t  the empirical literature involving comparisons o f  c linical 

and sta tis tical predic tion method s .  Despite the fac t tha t as  Gough 

( 1 962 ) has revealed there is a long history o f  argument about the 

m erits o f  the two method s there we re very few studies for Meehl to 

r eview . There wa s also the added problem that almost all o f  the 

s tudies  suffered from infe rior designs . Essentially howeve r ,  the 

d esign for  evaluating the best method for combining data is quite 

simpl e : the same information ( the independent variable) is provid ed 

for an ind ividua l  and fo r a computer , and each is asked to make 

p redic tions of a future behaviour . Wiggins ( 1 973 ) has elegantly 

summarised the d esign as a diagram which is reproduced as figure 

3 . 1 .  

Wh en Meehl reviewed the pre 1 954 literature , 20 s tud ies we re 
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discovered whi ch could be said to compare c linical and statistical 

d ata - combination method s .  Most  of  the s tudies however ,  failed in  

some way to follow the requirements of  the design. The  most common 

p roblem was that the information provided for the two d ifferent 

fo rms o f  c ombination was o ften different thus giving one method an 

advantage over ano ther. Despite these problems Meehl ' s summaries o f  

s tudies shown in tab le 3 . 4 are d evastating for proponents o f  

c linica l  combinat ion.  The last two reviews by Meehl were undertaken 

a fter a wide reac tion mainly from c linical psycho logists to the 

o rigina l review . Examples are Sanford ( 1 95 6 ) ,  Gough ( 1 962 ) Harris 

( 1 963 ) , and Sawyer ( 1 966 ) .  

The net result o f  these reviews from the point of  view o f  the person 

making d e c isions in  indus try is that a c lear d istinc tion should be 

made  between data gathering and d ec ision making and a lso that 

s tatisti c al techniques should be used to combine the data for 

d ecision making purposes after it  has been gathered . Mo re recent 

research has tend ed to concentrate on  the way in which interviewe rs 

interpret  discret e  items o f  information about candidates to form 

overall evalua tions of them . Schmitt ( 1 976 ) has suggested that the 

r efined ranking and scaling procedures now availab le fur 

interviewers have improved the combining of  data and interviewe rs '  

j udgements can be  made more accurate through use o f  the new 

t echnique s .  Wiggins ( 1 973 ) also sugges ts that the ac tuarial 

a pproach , more commonly associated wi th weighted application forms , 

c ould also be app lied wi th some success to the scores d erived by 

i nterviewers on these rating scales . 



Source 

Meehl ( 1954) 

Meehl ( 1957)  

Meehl ( 1965) 

No . of 

studies 

16- 20 

27 

51 

32 

"Box Score" 

Prediction Domain Stat Stat Stat 

>Clin = Clin < Clin 

Succes s  in Academic or 11 
Military Training reci-
divism and parole viola-

tion recovery from psychosis . 

Success in academic or 17 
military training , reci- . 

divism and parole violation ; 

recovery time psychosis ; 

personality description , 
outcome of psychotherapy . 

Succes s  in academic or 3 3  
Military , recidivism and 

parole violation; 
recovery from psychosis ; 

personality description ; 
outcome of psychotherapy 
response to shock treatment , 
formal psychiatric nosology ; 

j ob success and satisfaction , 
medical diagnosis ( non­

psychiatric) . 

8 1 

10 0 

17 1 

Table 3 . 4 Summary table of reviews using "Box Scores " of clinical 
versus statistical combination of data 
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3 . 7  The Ignorance of Intervi ewers 

If th i s  is  a more val i d  way to use sel ection i ntervi ews it has a 

n umber o f  probl em s  i f  i t  i s  to be accepted by the maj or i t y  o f  peopl e 

u sing th i s  method o f  sel ect i on . Any improvements for the interview 

i n  the pra ctical setting are likel y  to str i ke almost i nsurmountable 

d i ffic u l ties bec ause o f  the wide a cceptance o f  interviewing as  a 

m ethod o f  selec t i o n ,  the l ack of appreciation o f  the l imi tations o f  

t he int er v iew a n d  the wa ys errors c a n  b e  made b y  i nterviewers . A 

good ex ample of t h i s  is  provided by an  ind iv idual t aught by the 

a uthor wh o was t o l d  of resea rch conduc ted s i nce the early 1 96 0 ' s  on 

t he interv iew. In e ssence the i n formation provided him is 

summari s ed from a table ad apted from Wex l ey & Yukl ( 1 977 ) : -

Each in terviewer has a spec i f i c  stereotype of the " ideal" 

c and idate that is used as a stand ard in  asse s s i ng actual cand idates 

( Mayf i e l d  and C a r l son 1 966 ) . 

2 Interv iewer s  norma l l y  form bi ases about an appl icant early i n  the 

i nterv i e w  (Sp i n gbett 1 958, Webster 1 96 4 ) . 

3 The rel ative importance gi ven to various content d imensions 

( e . g . s cholast i c  stand ing, experience, interest and acti v i t i e s ) 

v aries am ong int e r v iewe r s  ( Hakel Dobmeyer and Dunnette 1 970 ) . 

4 Intervi ewers are more in fluenced by un fa vourable than favourable 

i n forma t i on (Mi l ler and Rowe 1 967 ) . 

5 Inter v i ewers rate appl icants more favourably i f  the app l i cants 

a re percei ved as being sim i l ar to themselves ( Rand and We x ley 1 975, 

Wex ley and Neme roff 1 97 4 ) . 

6 The more an interv iewer talks the more favourably the appl i cant 
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is evaluated ( Mayfield 1 964 ) .  

7 Interviewers a re susceptible to contrast e ffects ; i . e .  

t heir eva luations  o f  applicants are influenced by their rating 

o f  immed iately preceding applicants (Rowe 1 967 , Wexley Yukl 

K ovac s and Sand ers 1 972 ) .  

8 Interv iewers are vulnerable to "halo effect"  - the tendency 

t o  allow o ne ' s overall impression of an applicant to generalise 

a c ross t rait ratings in either a positive ,  negative o r  neut ral 

d irection (Webster  1 964 ) .  

34  

The information is  a summary o f  some maj or  findings , and the male 

ac countancy stud ent concerned decid ed on the basis of a statement in 

a lecture  and an article suggesting advice on  hand ling interviews 

( Smith 1 976 ) that it might be po ssible to use these findings to 

manipul a t e  interviews in favour o f  positive out comes for the 

interviewee . The student concerned did so with the resul t that out 

o f  ten j obs applied for the stud ent was suc cessful in securing an 

o ffer of employment in them all . I t  is impo rtant to know that the 

s tudent performed  well on  the course as he d id on o ther courses and 

h e  might have been accepted despite his attempts at manipulating the 

interview in his favour . However , he felt that there was 

c onsid erable value for an interviewee in being aware of the research 

on the int ervie w .  The s tudent went on  t o  suggest that the most 

valuab le  information was that d is covered by Mayfield ( 1 94 9 ) , which 

showed that the more an interviewer talks the more favourably the 

a pplic an t  is evaluated . In one case the stud ent had applied for a 

position in a Knitwear fa c tory and d ecid ed that one o f  the best ways 

to get the interviewer to talk was to wear one o f  the fac tory ' s 

j erseys . He desc ribed the interview as being of 40 minutes duration 
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in which time the interviewe r talked for the first 3 0  minutes about 

how the j ersey wa s made . The final ten minutes was spent answering 

a few s im ple que s t ions and being o ffered the j ob on the spo t .  A 

c ase po ssibly o f  a good candidate using his intelligence to get 

h imsel f  a j ob and arguably in favour of interviews since he was s een 

to be a good candid ate . Nevertheless it is interesting to s peculate 

on how we l l  cand i d ates for j bbs would generally do  if they were 

c oached , c ompared to being uncoached . It would in an experiment o f  

this sort b e  difficult , o f  course , t o  decid e  the contribution o f  the 

t raining to perfo rmance on  the j ob .  I t  is d ifficult to assess the 

knowledge  of  an interviewer in any empirical way and it could wel l  

b e  that most interviewing i s  done with a ful l  knowl edge o f  the 

problem s and difficulties of conduc ting interviews . The overall 

evidence  of  the poor valid ity of the interview suggests tha t this i s  

unlikel y .  

3 . 8  Some Reasons for the Popularity o f  the I nterview 

There may wel l  be truth in the suggestions by Bayne  ( 1 977 ) and 

o thers that the interview when conduc ted properly has much promise 

fOr selec tion. The problem seems to be in getting practitioners to 

c arry o u t  interviews in a psychologically a pproved way . One obvious 

method is through training but as Bayne says of current courses 

" their e ffectiveness has no t been d emonstrated" . The problem could 

l ie in the nature o f  the interview itself in that as a skill it is 

v ery d ifficult to distinguish from ord inary everyday conversation.  

I nd eed Bingham and Moore ' s ( 1 93 9 )  definition of  the interview as "a 

c onversa tion with a purpo se" highlights this problem . This 
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s imi l a r i ty enco urages much wider use o f  the interv iew than other 

s elect i o n  techn i ques and o ften one coul d specul ate that managers are 

r easonab l y  happy to condu c t  inter v i ews because of their " d evel oped" 

e x per i en c e  in d e a l ing wi th peopl e .  The dynamics of the i nterv iew 

a l so con t r ibute to its continuing use . From such research evidence 

a s  the mo r e  the int erviewer talks the more favourably he judges the 

c andid at e ( Ma y f i eld 1 96 4) ,  and the more simi l ar they are to 

t hemselv es the h i gher the interv iewer r ates cand idates ( Rand and 

Wexley 1 975) ,  we can conclude the interview has power ful rewarding 

p roper t i e s .  

There i s  an old proverb "Speech i s  silvern : s i l ence i s  golden " . 

C erta i n l y  for some the very opportun i ty o f  being able to tal k and 

h ave som eone to l i sten can be a rewarding exper i ence . For the 

i nterv i ewee the gold comes from the interv iewer ' s  po sitive  react ion 

t o  their s i l ence . In the selection interv iew there are strong 

r easons fo r the i n t erviewee to listen to the interv i ewe r in  that a 

l ack of a t tention on the interviewee ' s  part coul d result i n  a 

f a i lure t o  be offe red a j ob .  For the interviewer opportun i t i e s  

c ould be f ew for hav ing a n  audience as attentive as  a c and idate at 

a n  inte r v i ew .  Th ere i s  ev idence from the l iterature on personal ity 

t esting t h at these tests can be fal s i f i ed (Whyte 1 95 7) . Peopl e ,  

p artic u l arly wh en they are applying for a j ob ,  try to give  what they 

consider to be a r i ght answer to questions on these tests rather 

than an honest a n swer . So too in  the selection i nterv iew 

"i n terv i ewees w i l l  try to be as the i nterv iewer wants them to b e ;  

v ery oft en this  wi l l . be l i ke the interv iewer . For the interviewer , 

there i s  nothing so reward ing as having someone who agrees with you . 

A stud y by Keenan and Wedderburn ( 1 980) looked at cand idates ' 
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desc riptions o f  interviewers amd  concluded tha t " Interviewe rs were 

found to  give more frequent coverage to topi cs  concerned wi th future 

j ob and k nowled ge of company , than present or pas t  acad emic  

performance" . The  results were interpreted as  ind icating an 

i nterviewe r  preference f6 r topic areas where they had an advantage 

o ver the cand idat e in terms of superior knowl edge . Thi s  shows 

perhaps that interviewers tend to steer the interview in a d irec tion 

that will ensure rewards fo r them . 

It  can be argued  therefo re that conduc ting selec tion interviews has 

i ts own i nbuilt i ncentives which explains part of their  continuing 

popular i ty .  I t  may be po ssible to improve the validity c oeffic ients 

for the interview by some of  the methods already suggested , but for 

reasons o f  prac tical psychology , they would prove much more 

d ifficul t  to improve than other techniques already available fo r 

s election . 

If  prac titioners are to be encouraged to use more valid selection 

p rocedures it is  obvious that the techniques themselves must have an 

intrinsi c  appeal to  them and have what psychometricians call face 

validity . The selection interview , for example ,  c ertainly possesses 

i t  as a t e chnique but unfortunately it is at  present used 

inappro priately . Shouksmith ( 1 978 ) has talked about some o f  the 

d ifficul ties inhe rent in the interview and in his book shows ways in 

which interviews can be improved as a selec tion measure . However ,  

the methods of im provement are more o f  what could be called applied 

psycho logy rathe r than pra ctical psychology since the sub tleties o f  

i ntervie wing wo uld either b e  lost o n  many prac tit ioners or  the human 

relations nature o f  the training requi red to impl ement them would 
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disappear in the practical setting . 

As a s election technique interviews therefo re can be  valid but 

d espite an increased optimism in the literature there does not seem 

t o  be any real way o f  ensuring that even 1 0  per cent o f  the 

i nterviews carried out meet the requirements for improving thei r  

v alidity  and reliability . 

What is needed is the promotion of  selection methods fo r managers 

a nd all j obs which  have int rinsic appeal for practitioners and also 

meet the psychom etric  requi rements  of  psychologists as far as  i s  

possible . Other selec tion methods  will now be  consid ered to 

e stablish which are most l ikely to meet these requi rements .  

3 . 9  Refe rences and Testimonials 

One o f  the problems involved with validation s tud ies of the 

i nterview is tha t researchers are o ften unsure whether they are 

c onduc t i ng a study on the interview alone or on  the interv iew i n  

c ombination  with o ther selectors .  I n  real l ife o ther techniques are 

a lways availabl e  and are used in common wi th the interv iew . It  

s eems fal se to om i t  them from valid ity s tud ies , for  their ac tual 

e xistence  means that it is extremely d ifficul t to evaluate the 

i nterview per se , unless they are exclud ed , whi ch would be unreal in 

v iew of the way this extra information is  used . 

One o f  the many pieces o f  information available to interviewe rs is  a 

reference or  test imonial . There is a d iffe rence between a reference 
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and a t e stimon i a l  which would remove amibgui ty from the l i terature 

i f  the te rms were used appropri ately . Th i s  ambi gu i ty i s  

p a rticul arly prevalent i n  New Zea land . 

3.1 0 Th e d i fference between Re ferences and Test imon i a l s  

The re a r e  two g eneral ways in whi ch a reference or testimon i a l  data 

i s  obta i n e d . One i nvolves an appl i cant asking a prev ious empl oyer 

or  friend , or a m i n i ster of rel i g ion to wr i te a few wor d s  in h i s  or 

h er favou r so tha t  the document can be presented to a prospec t i ve 

employe r ,  usua l l y  as noth ing more than an indication o f  hone sty .  In 

m any c a s e s the same document could be used for a landlord i f  the 

p erson con cerned wanted to rent a pl ace to l ive . The wr i ter would 

a lways feel a cer t a i n  con straint because the document wou l d  be 

v iewed b y  the pe r son who wa s bei ng wr i tten about and consequently 

t he tex t would usually be relati vely uncritical o f  the person 

c oncerned . There are also considerable d i fficul ties  invol v i n g  the 

a uthen t i c ity of such documents si nce it is not impossible for 

u n scrupu l ous appl i cants to wr ite them for themselves . 

Another techn i que favoured by some organ isations i s  t o  ask 

i ndivi d u als app l ying for jobs to supply the name or names o f  people 

who woul d prov ide the organ i sation with some i nd i cat ion of the 

a pplica nt ' s  su i t ability for the j ob . The d i ffe rence between the two 

i s  clear . In one ca se the appl icant sees what the person wr i tes 

a bout them : in  the second case they do not . The former are 

t estimon i al s  and the latter references . For the purposes o f  the 

ensuing d i scuss ion , howe ver the term references will  be used when no 
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d istinc tion is made b etween them in the literature . Testimonials 

should no t be used for selection because o f  the authent i c i ty 

p roblem . 

3 . 1 1  The Validi ty and Reliability o f  R e ferences and Testimonials 

In  the United S tates i t  would appear that the popularity o f  written 

r e ferences  has declined consid erably . A 1 930 survey showed that 83 

per cent o f  companies repo rted they required written refe rences ; i n  

1 957 i n  a similar survey , only 5 0  per cent  reported that they 

r equired them (S cott , C lo thier and Spriegel 1 96 1 ) .  Wh.ether this 

c ould be extrapo lated to New Zealand is uncertain . However , o ne o f  

t he largest  employers , the Public Service , s till have a requirement 

for  references on their general form of applicatio n ,  the PS 1 7a .  One 

c an only guess at attitud es to references , but there is  a 

possib i l i ty that references are ob tained more out o f  habit than a 

g eneral belief in their use fulness for selec tion . Indeed , valid i ty 

e vidence  on refe rences is  rather sparse with most emphasis going to 

Mosel and Goheen ' s  classic stud ies ( Mo sel and Goheen 1 958 , 1 95 9 , 

G oheen and Mosel 1 95 9 ) .  In the ir  1 958  study , Mosel and Goheen 

l ooked a t  the refe rences o f  more than a thousand people who were 

working for the c ivil service in a dozen t rades and conclud ed 

" Resul ts  show that Employment Recommendation Questionnaires 

( seemingly refe rences in this case) had prac tically no value in 

p redic ting later supervisory ratings" . 

One d ifficul ty in wri ting to people for references is tha t one does 

not  always get a reply . I n  their study Mo sel and Goheen found that 
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only 56  per  cent  returned a completed reference ques tionnaire , 23 

per  cent returned it incomplete , 1 8  per cent failed to return i t  and 

3 per cent  returned the reference unopened . Mo sel and Goheen also 

d iscovered that a low perc entage of responses were negativ e .  It i s  

possible  that the incomple te and unreturned questionnaires were the 

o nes whi c h  contained negat ive item s .  

Ano ther problem i s  that there are a number of  reasons for positiv e  

o r  negat ive references . Referees ,  i f  they are employers , c an give 

c andid a t es a good reference  so that they can get rid of them . On 

the other hand , the same employer could give a candidate a bad 

reference  so that he or  she would have to stay in the employment o f  

t he refe r e e .  I f  a testimonial i s  given i t  is  unlikely that  a 

c andid a t e  would present a negative one to a prospec tive employe r .  

Discrim inating between the truth and embellishments o f  the truth is  

o ne of  the  most d i f ficul t tasks o f  the peopl e who have to read these 

d ocumen t s .  Yet another d ifficul ty is the lack o f  a normative 

s tandard to make c omparisons between the rather general statements 

made by d ifferent referees about d ifferent cand idates . A t t empts are 

made to get round this by using questionnaires , but i f  the questions 

a re open ended the problems of interpretation remai n .  

I t  wo uld seem that few . referees are d evious enough to provid e 

negativ e references  to re tain employees fo r ,  as has previously b een 

mentioned , Mosel and Goheen only found per cent o f  their 

applicants were given a poor reference . This could , of course , mean 

that this  1 per cent were unjustly given a poor reference , but this 

seems unlikely . It does appear tha t probably for reasons of poor  

d esign , the refe rence does not dis c riminate well , for over 50 per 
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cent of the cand idates in  Mo sel and Goheen ' s study were given 

o utstand ing ratings.  One maj or problem wi th references seems to  be  

that average refe rence wri ters do not seem to know c learly what they 

a re wri t i ng about . On Mo sel and Goheen ' s  employment recommendation 

questionnaire was the que stion:  " Is the applicant espe c ially 

qualified  for the trad e in which he  seeks employment? " The 

a ssessments of rad io mechanics ,  auto mechanic s ,  and painters who had 

received an unqualified "yes" answer in their refe rences we re 

c ompared to the assessments for comparable groups whb had received 

an unqual ified " no"  answe r .  The re was no significant d ifference in 

t he rated j ob perfo rmance of the two groups . In  fac t ,  the " no"  

g roup o f  painters had slightly higher ratings than the " . " yes group . 

Peopl e are often very reluc tant to commit  to print what  they feel 

and this  may ac count for the rather large number of  outstanding 

references in Mo sel and Goheen ' s  study , a situation whi ch any person 

i nvolved with selec tion must  be all to familiar wi th . On the o ther 

hand , tel ephone c onversations are o ften extremely revealing when 

referees are rung up and asked to give their  impressions of a 

c andidat e .  This  situation could be altered , however , i f  refe rees 

t hink or know the i r  comments  are being wri t ten down . It  is  also 

possible that verbal comments could be made wi th even less care than 

written o nes . 

Browning ( 1 968) , in  a similar study to that of  Mo sel and Goheen but 

c onduc t e d  on teac hers , co rrelated two thousand , two hund red and 

twenty one  rating s by 1 1 I I different reference sources wi th a 

c riterion of j ob success , which was a combined to tal of  a five 

factor pe rformance rating by the princ ipal of the s chool .  The 
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valid ity coefficients obtained ranged from - . 03 fo r the poorest 

s ource to . 23 fo r the best  source .  The latter turned out to be  the 

t eacher ' s  last supervisor .  The average valid ity coeffic ient 

o b tained was . 1 3 .  

Another problem wi th refe rences is  highlighted by Browning ' s  ( 1 968 ) 

s tudy and that is who gives  the reference .  Generally the cho ice is  

l eft to the  applicant for a j ob ,  and obviously as Myers and E rret 

( 1 959 ) found , they tend to  select people who will evaluate  them 

positively. I t  is unlikely for exampl e ,  that a testimonial would be 

anything but posi tive.  The selector only becomes suspic ious if one 

i s  not pre sented at  all . 

I t  would seem that much o f  what can be conclud ed a t  present about 

references is rather negative , a view suppo rted by Muchinsky ( 1 979 ) 

i n  his review , but  the problem seems to lie with what i s  aked in  

r eferences  and the  lack o f  care in  const ruc ting the questions asked 

o f  refe re e s .  The problem is  not so  d issimilar to  the 

p sychome trician ' s  concentration on predicto rs at the expense o f  

c riteria . I n  the latter case , pred icto rs get d iscounted not 

n ecessari ly because they in themselves are invalid and lack 

reliab i l i ty ,  but because they are compared to criteria whi ch in many 

c ases are very unreliable and inappropriate . So in the case of  

references , if re ferees are simply asked for a general reference as 

i s  so oft en  the case there is little motivation for them to take 

much care in responding since the request is  mad e in rather a vague 

way .  However , i f  questions are asked which relate to motivation and 

morale , more differentia tion between cand idates could be obtained . 

A good exampl e o f  a study using care in the questions asked is that 
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of Carrol and Nash ( 1 972 ) .  They used a forced choice  fo rmat o n  a 

referenc e  questionnaire which was used for the selection o f  c lerical 

workers . The fo rced cho i c e  format is use ful in this context because  

it  presen t s  the referee w i th sets o f  favourable phrases .  I n  each 

s e t  the re feree is required to choose the ones tha t  are most 

d escriptive  and l east des c riptive of the person being rated . The 

t echnique therefo re reduces the halo e ffe c t  for i t  forces the 

referee to choose between equally d esirable charac teristics  i n  

d escribing a person they l ike . Certainly , in  relation to the 5 0  

referenc e s  in Mo sel and Goheen ' s  study , the method would have b een 

u seful . Carroll and Nash found that after correction fo r the 

e ffects o f  five moderator variables ( sex , longevity,  j ob congrui ty,  

national i ty ,  and race)  the best subsets of i tems gave validity 

c oefficients of . 64 and . 56 against a supervisory perfo rmance rating 

c riterion . The fo rced choice  technique would seem to be very 

suitable for refe rence che cks and i t  is surprising that  i t  has not 

b een dev eloped fu rther.  A case again perhaps , of good applied 

psychology not being practical psychology . 

The way that references are used at present leaves little doub t that 

the lack o f  confid ence most users o f  selection methods have in  them 

i s  probab ly jus t i fied . This is in great contrast to the confidence 

expressed  in int e rviews as  method s of s elec tion , as  typified by 

t heir continuing widespread use . The reason for this d ifference o f  

c onfid en ce  probab ly lies i n  who is making the assessment , the person 

in charge of the selection process or an out sider such as a referee . 

C ritic ism of one ' s  own ability to judge comes less read ily than 

c riticism  of ano ther perso n ' s ability to make judgements about the 

abiliti e s  of other peopl e .  References , like the interview , are 
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therefo re likely to continue t o  be used but more out o f  habit  rather 

t han a b e l ief tha t something useful can be ob tained from them , when 

i n  fact a well d es igned reference questionnaire using a 

forced- choice fo rmat c ould consid erably improve validity 

c oeffi c ie nts for references . 

3 . 1 2  The Different Uses of  Application Forms 

Perhaps the greatest confound ing fac to r  in relation to validating 

the int e rview is the applic ation form .  In real life , interviews are 

rarely c onducted  without some info rmation about applicants and this 

i nformat ion is usually provided through an application form .  The 

applicat ion form in this case is used as a basis fbr the interview 

so  that s t ructure can be 

i nterviewer theo retically 

c andid a t e ' s sui tability fbr 

provided for the interaction .  The 

then makes an informed assessment of the 

the j ob .  If  used thought fully the 

a pplic at ion form is  a very reasonable method of  s truc turing the 

i ntervie w .  However , there is a danger of the interview d eveloping 

into a confirmato ry pro cedure for what is contained on the 

a pplicat ion fo rm in that interviewers may just collect the same 

d ata , usually o f  a biographical nature , that it provides . This  

p rocess has  occurred in  the early s tages o f  interviewer t raining 

c ourse s conduc ted by the author and , undoub tedly , frequently happens 

in the o ft en necessary exped iency o f  everyday selection 

i nterviewing , when interviewe rs are sometimes unprepared . 

Application fo rms can be used in other ways . The most common is to 

use the procedure as a method of removing those candidates who are 
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unsuitable because they d o  not meet  the minimum standards set by the 

o rganis a t ion or t he law.  For example ,  the organisation might 

r equire s chool certi ficate as a minimum educational requirement for 

an  occupa tion and if the j ob were tha t of  a d river the o rganisation 

( ultima tely the government ) would require evid ence of an appropriate 

l icence , e ither an ordinary d river ' s  licence or  heavy goods vehicle 

licence o r  public service vehicle licence , d epending on  the j ob .  

This so rt  o f  info rmation i s  usually obtained using a small number o f  

questions which m eans tha t i f  an a pplication form i s  d esigned 

s pecific ally fo r this purpo se it can be d esigned easily and cheaply . 

This rarely occurs because organisations generally use the 

a pplicat ion form as  a method of struc turing the interview and as a 

p reliminary screen to establish tho se who po ssess and do not possess 

t he necessary bas i c  qualifi cations . Thus the application form 

b ecomes longer than i t  should be i f  i t  were used purely for 

eliminat ion purposes . I t  is poss ible on the other hand that making 

a pplicat ion form s long could be an advantage because people would be  

d iscouraged from compl e ting them unless they were serious about 

a pplying for a j ob .  

3 . 1 3  The Ac tuarial We ighting of the Application Fo rm 

The third maj or way that application forms can be used is  

a c tuarially. The actuarial method involves coding the data 

available  on the form in a numerical way ,  then using i t  in 

c ombinat ion with all the o ther items on the application fo rm to 

p redic t a criterion of some sort such as produc tivity absenteeism or  

turnover . The combination method used is  always s tatistical and 
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usually involves mul ti ple regression or  d iscriminant analysis , hence 

the name actuarial . In this method the distance from wo rk 

c andida t e s  live , o r  the number o f  d ependents they have i s  t reated in  

the same way as an assessment of performance in  the interview or  a 

s core on a test . Ahern ( 1 94 9 )  has provided a list whi ch could be  

u sed to d ec ide  whe ther items should be includ ed on  an application 

form or n o t .  The principle i s  that i f  an item cannot be  justified 

on the bas i s  o f  a po sitive answer to at least one of  the questions , 

i t  shoul d be rej ec ted . The questions are shown in  table 3 . 5 .  
R esearchers in the area o ft en diffe rentiate between ' obvious life 

hi story i tems ' and tho se i tems 

A lbright and Owens , 1 96 6 , Owens 

whi ch are not so obvious ( Glennon 

1 976 ) .  Thi s d ifferentiation i s ,  

however , ambiguous for they say i tems such a s  age , education , number 

o f  brothers and sisters and parents ' occupations make up the former 

c ategory and ques t ions such  as "Were you v i ewed positively by most 

o f  your high s chool teachers? " "Were your parents happy wi th your 

s choolwo rk? " and "Were you considered a ' joiner '  in your circle o f  

friends? " make up a category generally called biodata . Thi s 

d escription  of  the latter category as biodata is  not particularly 

h elpful s ince the more obvious life histo ry i tems also fall into a 

c ategory o f  biodata which i s  o ften c lassified wi th b iographical 

d ata . I t  would be fairer to say that these " biodata" . i tems are more 

s imilar to the 

C attell ' s 1 6PF . 

( Eysenck 1 959 ) . 

pe rsonality test questions found on such t ests as 

( Cattell Eber and Tatsuoka , 1 970 ) or Eysenck ' s  EP1 

A reasonable argument could be mad e that when 

questions  are fram ed in this sort o f  way the applic ation fo rm i s  

a c ting as a postal personality test , with all the limi tations tha t 

t hese standardised tests po ssess . There is  the added problem .of  

being sure that the cand id ates themselves are completing the items , 



1 .  I s  the item necessary for identifying the appl icant? 

2 .  I s  it necessary for screening out those who are inel igible under 

the company ' s  basic hiring policies? Specially , what policy does 

it pertain to? 

3 .  Does it help to decide whether the candidate is  qualified? 

4 .  I s  it based on analysis of the job or j obs for which the appl icant 

will be selected? 

5 .  Has it been pretested on the company ' s  employees and found to 

correlate with success?  

6 .  Will the information be used? How? 

7 .  I s  the application form the proper place for it? 

8 .  Will answers provide information not obtained in another step in 

the selection procedure - for example , through interviews , tests 

or medical examinations? 

9 .  I s  the information needed for selection at all ,  should it be 

obtained at induction , or even later? 

10 . I s  it probable that applicants ' replies will be reliable? 

1 1 . Does the question conform to any applicable government legislation? 

4 8  

Table 3 . 5  A checklist of questions t o  decide o n  the merits of including 
particular items in application forms (Ahern 1949)  
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since application forms are usually completed before cand idates come 

for an in terview . The issue of  giving cand idates material by mail 

for compl etion at home is  an impo rtant one because of the time and 

e xpense that can be  saved by adopting such a procedure . I t  will be  

d iscuss e d  furthe r in  a later  chapte r .  

One o f  the earliest references to a n  empirical evaluation o f  

b iographi cal dat a  for sel e c tion purposes  c omes from the area o f  

insuran c e . Insurance was quick to  use 

m ethod s for determining life insurance 

actuarial " s cientifi c "  

policy premiums . Colonel 

Thomas L Peters of the Wa shington Life Insurance Company o f  Atlanta 

c arried this princ iple into the area of selection by proposing that 

o ne way o f  improv ing the selection o f  life insurance agents "would 

be for managers to requi re all applicants to answe r a list o f  

s tandard ised que stions such as the following:  present resid ence? 

R esid enc e s  during the previous t en years? Bi rth date and Place? 

Marital s tatus? e t c . "  Peters went on to say that such a l ist had 

already b een used by his associates in the Georgia As sociation of  

Life Insurers ( rerguson 1 96 1  ) .  As  is  the case wi th much o f  the 

h istory o f  applied  psycho logy the Great War provided an impe tus for 

much res earch and the empirical evaluation of  the application fo rm 

was no e x ceptio n .  The c ulmination o f  this work c ame in 1 922  when 

G oldsmi th ( 1 92 2 )  published an article specifying the nature of i tem 

analys i s  and weighting in relation to application forms . Since then 

a large amount o f  research has been conduc ted using an empi rical 

assessment of the applicat ion form usually using sales positions and 

t he dependent variable of turnover . 

A typ i c al study would be that o f  Cascio ( 1 976 ) who looked at  the 
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rel a t i onships between b i ographical data and j ob tenure . Cascio 

a ttemp t e d  to pr e d i c t  empl oyees who would stay wi th an organ i sa tion 

for over a year . He used age, mar ital status, previous salary , 

t enure on previ o u s  job, p resence o f  a fri end or relative i n  the 

c ompan y ,  locat i o n  o f  res i d ence , home ownership and length o f  t ime at 

the pre s e n t  addre s s  as pred ictor variables . He conduc ted the study 

o n  a mi nor i ty grou p  and a sample from the general popul ation . He 

a lso cond ucted a c ross-val idity study using simi lar independent 

g roups to check his  resu l t s . Table 3.6 shows the resul t s  he 

o b tained on his  sample of women . 

Val id ity Coefficient Cross-V a l i d ity 

Coeff i c i ent 

Maj or i ty Sample .77 .56 

Mi nor ity Sample .79 .58 

Table 3.6 Resu l ts of a crossval id ity study using an appl ication form 
to pred i c t  labour turnover ( a fter Cascio 1976) . 



5 1  

These  results not only c onfirm the value o f  the application form fo r 

p redic ting labour turnover but also suggest that i t  does not  

penalise minority groups , a facto r which is  of  inc reasing concern 

for selec tors who have to contend wi th inc reased amounts  o f  

l egislat ion such  as the New Zealand Human Rights  Commission Act  and 

B ri tain ' s  Sex Discrimination Ac t .  

Some o f  the d ifficul ties associated wi th the interview and 

referen c e s  as methods of selec tion , c entre around whether cand idates 

a re truth ful or  no t .  Cas cio ( 1 975 ) in a s tudy of police department 

a pplicat ion fOrm s  in Flo rida found a very high relationship between 

fact and self r epo rt . The median correlation between the 

a pplican t ' s  answer and the verified answe r was . 94 .  Unfortunately 

t he study is  flawed because candidates were aware that their 

response s  were going to be checked . In  most employment situations a 

check is  not carried out and candidates generally c ould be confid ent 

that a che ck would not be  done . I f  this we re the c ase the 

c orrespondence b e tween self repo rt  and the t ruth would be 

substant i ally d i fferent . Cohen and Le fkowi tz  ( 1 974 ) looked at  

d istortio n  on  b io g raphical items and items from a personali ty test , 

the MMPI (The Minneso ta Multiphasic Personali ty Inventory) . They 

were able  to show that there were good correlations between the 

d istortions on biographical items and questions from the personality 

t est . I f  one is us ing biographical data fo r empi rical pred ic tion i t  

would seem that i t  is vital that cand idate ' s  responses b e  checked , 

i f  only o n  a random basis .  This could , o f  course , b e  qui te  an 

o nerous task if there were a large number o f  cand idates . 

Consequently, i t  may be that the applic a tion fo rm when used 

empiri cally,  has serious d rawbacks i f  i t  is to be used by 
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prac ti t ioners . There i s  consid erable doubt  whe ther the pressure o f  

a management po si tion would allow time for practitioners t o  make 

c hecks o f  the truthfulness  of application fo rm data . 

The applicatio n  form when analysed empirically has therefo re shown a 

v ery consistent relationship with a wide variety o f  c ri teria . 

Ghiselli  ( 1 966 ) showed that when validities were averaged across a 

number o f  j obs , personal data predictors led all the rest . (N . B . 

The comparison d id not , however , includ e work s amples ) . Their  

average c orrelations wi th criteria o f  trainability and profi ciency 

were . 44 and . 4 1 respe c t ively . However ,  there are two problems 

which make it unlikely that weighted application forms will be used 

widely ; they are  the technical knowl edge requi red to implement 

their em pirical use and the lack o f  durability o f  valid i ty 

c oeffi c ients over time , whi ch could be a problem for many s elec tion 

methods , and the situat ional specific  nature of any weightings 

obtained . The lat ter problem makes it an onerous task if the form 

has to be redesigned and reevaluated for each location and , i f  the 

d ependent  variable  is labour turnover , i t  seems that a consid erable 

t ime would elapse before a sampl e of " leavers" could be given a 

redesigned applic ation fo rm ,  because o f  the time required to 

d istingui sh between the leavers and the staye rs .  On the durability 

i ssue , R oach ( 1 97 1 ) has shown a substantial loss in the predic tion 

o f  tenure of clerical employees o f  a previously c ross- validated 

applic at ion form . I t  was suggested that this change in e ffic iency 

was due to  labour marke t conditions , manpower needs and personnel 

policies . 

On the o ther hand , Hinricks Haanpera and S onkin ( 1 976 ) were able to 
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show that the same questionnaire provided highly valid coeffi cients , 

u s ing app l ication forms fo r pred ic ting sales suc cess in a number of  

d ifferen t countri e s .  The same questionnaire and the  same weights 

were app l ied to e a ch count ry and significant results were obtained 

for the p r ediction of suc cess in Swedish , Finnish , Norwegian and 

Ameri c an sales p e rsonnel . It would seem that the research evidence 

in favour of the t ransfe r  o f  one we ighted application fo rm to 

another se tting must d epend on the nature o f  t he j ob and the 

c riteria used . The  situat ion is , to  say the  l eas t , somewhat 

e quivoc a l . A c omprehensive review by Owens ( 1 976 ) conclud es that 

" All in all , the availab le evidence seems to suggest  that the maj or 

d imensions of biodata response are quite stable across cul ture , age , 

race and sex groups" and that the application fo rm has the 

" • • •  po t ential to be valid  in many s ituations . "  In  their review o f  

personnel selection  techniques , Ash and K roeker ( 1 975 ) express 

s urpri se that lit tle  research had been conduc ted on  the use o f  

b iodata i n  the ac tual employment situation since the last review . 

T hey go  o n  to say t hat "One possible index o f  dwindling interest was 

t he expe rience o f  the autho rs of the Catalog o f  Life Hi story I t ems 

( Glenno n  Albright and Owens , 1 966 ) who invited reports o f  validation 

s tudies o f  the items : not  one study has been received . "  

The po ssible reason fo r the lack o f  research · i s the technical 

knowledge  and t ime requi red to implement such a thing as  a 

c omprehensive analysis o f  a purpo se buil t  application fo rm .  Using 

the terms previo usly defined , i t  can be  said that the empi rical 

evalua t i on and use of the a pplication form through we ighting is 

a pplied psychology and no t prac tical psycho logy . 
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Never theless , the application form does possess face valid i ty for 

s election purpo ses  and i t  i s  not unreasonable to guess that in 

s election situa tions pra c ti tioners 

informat ion on the form in a 

would 

clinical 

be  t empted 

way . There 

to use the 

i s  no real 

eviden c e  that clinical evaluation of a pplication forms has any 

p redic t i ve or concurrent validity . Analyses of  application forms by 

Lipsi t t  Rogers and K entner ( 1 964 ) for example isolated " energy" , 

" oralit y " , "aggressiveness" and "narcissism" but they i ndicate no 

p redic t i ve validity for these " factors" . 

It wo uld seem then , t hat d espite i ts g reat po tential , the 

sophist i c ated empirical weighting of the application form will not 

find wi d e  applica tion in industry fo r some t ime unless a method can 

b e  found to remov e it from the realm of  applied psychology and into 

a form digestible to practi tioners . 
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Chapt er 4 

TESTS AND ASSESSMENT CENTRES 

4 . 1  Fo rms of Test  used in Industry 

Tes t ing as a method of  s election has become increasingly popular 

over the years no t only for managerial po sitions but through the 

whole spe ctrum of work. A n  idea o f  the expansion in the use of 

t ests is given by Scott  Clothier and Spriegel ( 1 96 1 ) who looked at  

the  repo r t ed use o f  tests in the United S tates between 1 947 and 

1 957. I n  1 947 57 percent of companies repo rted that they used tests 

for sel e c t ion: in 1 957 this had increased to 80 per cent . It is 

s till unl ikely that the amount of  t esting has surpassed that o f  

i nterviewing, mainly because of  the easier implementation of  the 

l atter . 

S ince wo rk contains an infinite variety o f  skills , so all forms o f  

t ests hav e been used to t ry t o  pred i c t  behaviour a t  wo rk . Many 

c lassifi c ation sys tems fo r tests have been d evised to group the 

large number of t e sts that exist . Probably the most use ful of these 

c lassifi c ation systems is that whi ch fo cuses on  the type o f  

behavio ur  the tes ts  were d esigned to measure . Generally there has 

been lit t le  argument concerning the categories into which the tests 

fall,  and they can be summarised as:  tests o f  int ellectual 

abilities , tests  o f  spatial and mechanical abilities , perceptual 

a c curacy tests , t e sts of m oto r abilities , personal'ity tests , and 

i nterests  tests ( Ghiselli and Brown 1 955 , � 966 , 1 973 , Blum and 

Naylor 1 968 , C ronbach 1 970 ) . 



The dev elopment of test ing has 

selection o f  peo pl e for wo rk .  

measured by test s  has tend ed 
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had one positive e ffect  o n  the 

The variety of different behaviours 

to force managers to think more 

c arefully what they are selecting for ,  while interviews , refe rences 

and app l i cation forms , on the o ther  hand , do  not impo se these s ame  

d emand s .  This has  caused a greater  emphasis to b e  placed on  the 

d evelopment of j ob analysis ,  so that appropriate tests for spe cific 

j obs are chose n .  There w i l l  always b e  tho se prac titioners , however , 

who bel ieve that seemingly inappropriate tests , such as those o f  

personal i ty ,  can account for a signi ficant part of  the variance i n  

j obs o f  a manual skilled or  semi- skilled nature , such as fitting o r  

o perating indus t rial sewing machines . The psychological evid ence 

c ontrad i c ts thi s belief ( Hogan 1 972 , Smith 1 968 ) .  

Job Analysis is vital , no t only for making the choice o f  the best 

p redic to r or  group of  pred ictors , but also for cri terion 

d evelo pment , whi ch meri t s  a separate treatment , and 

d iscussed  later .  

will be 

Unfo rtunately, a j ob analysis canno t always be the to tal answe r for 

the peo ple  who have to choose tests , because tests in general 

( exclud ing wo rk samples)  attempt to measure pure ' facto rs as 

d efined by Burt ( 1 941 ) Thurstone ( 1 947 ) and o thers , while the 

practi tioner is always l eft with the difficul t problem of d eciding 

whether a particu lar test is appro priate fo r the j ob und er 

c onsid eration. 
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4 .2  I ntelligence Tests 

A good example is  the classification category of intellectual 

abiliti e s .  Tes t s  of int e lligence are often given by practitioners 

b ecause e ven though they have considered the content o f  the j ob 

there is a vague feeling that intelligence must be related to most 

work in o rganisations .  It is only rarely that prac ti tioners would 

s ay that a j ob does  not d emand intelligence , and even then it is  

a rgued a test of  intelligence could be  useful as a measure o f  

employability . O r  i t  may b e  used to help applicants wi th lower 

i ntellig ence to be  recrui ted , who would be more l ikely to remain 

w i th the o rganisat ion in a j ob to which they are matched . 

There are a number o f  problems associated wi th the general 

a ssumpt ion  that measuring intelligence is  a good thing . First o f  

a ll is the difficulty psychologists  have had getting some agreement 

about the nature o f  intell igence .  Some fo r exampl e ,  have argued 

t hat crea tivity i s  part of intelligence ( Getzels  and Jackson 1 962 , 

Hudson 1 962 ) .  I f  it  is , then a powerful argument can be made that 

many of the tests  o f  intelligence appear no t to includ e this 

d imension .  Also , as Ghiselli ( 1 973 ) has shown , there is no reason 

to  suppo s e  that int elligence  is the only or even the best predictor 

o f  perfo rmance at work. T able 4 . 1  from Ghisell i ' s paper illustrates 

this point well , with the tests of  intelligence no t really showing 

a ny signi ficant improvem ent over o ther measures . 

The re is no real reason to suppose that tests of intelligence tap 

t he only or even the most important dimension for success in many 

j obs. As Bartle t t  ( 1 947 ) so eloquently put it  " • • .  nearly every 
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Machine Bench 
Packers 

Inspectors and Manual 
Tenders Workers Wrappers Workers 

Intellectual abilities . 2 1 . 18 . 2 1 . 18 . 22 

Intelligence . 2 1 . 18 . 2 3 . 17 . 21  

Immediate memory . 17 . 06 . 14 . 24 

Substitution . 19 . 12 - . 0 1 . 16 

Arithmetic . 2 1 . 20 . 2 4 . 16 . 24 

The sample sizes were not equal . 

Table 4 . 1  Validity coefficients for five different sorts of work and 
some psychological tests @dapted from Ghiselli 197 3 )  
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prac t i cal dec i s ion of  any impo rtance depends upon a number o f  

factor s , some o f  wh ich a r e  matters of  feel ing rather than o f  

r ation a l  thought . The excellence or otherwi se of  a person ' s  

p racti c a l  judgem ent cannot ,  therefore , be  pred ic ted merely from a 

knowled g e  of h i s  stand ing on formal inte l l igence test s .  

t he test s  sampl e but a l imited and arbitr a r i l y  selected 

In short , 

range o f  

c apaci t i e s  under h i ghly a r t i f i c i a l  cond i t i on s " .  The increasi n g  

c ompl e x i ty o f  work makes that statement even more true today tha n i t  

w as the n . Intel l igence tests can be app l i ed a nd ind eed can be seen 

t o  be a c c e ptable b y  prac t i t ioners , but the i r  rather nar row and 

s omewh a t  arti f i c i a l  defi n i t ion o f  intell igence preclud es their 

a cceptab i l ity as practi c a l  psychology. 

4 .3 Personality Tests 

As has already been mentioned , personal i ty tests despi te thei r  

p roblems are a popul ar method o f  selection (Hesketh 1974 ) .  The i r  

p opular i ty is  not d i ffi c u l t  t o  understand in  relation to t h e  pure 

p sycho l o gy/practical psychology continuum. The tests have 

c onsider able fac e  valid i t y , 

p racti t i o ners ri ghtly bel ieve 

because in  manager i a l  pos i t ions 

that spec i f i c  personal ity d imensions 

a re ver y importan t to car ry out these sorts of j ob s  e ffecti vely.  

If we  a c cept that the major funct ion of managers i s  to  make 

d ecision s ,  then it is poss ible  to break down the dec i s i on making 

f unction i nto two d istinct areas . Fi rstly , a manager need s the 

t echni c a l  knowl e d ge to be able to follow the arguments pre sented by 

a ny situa t ion , and second , the manager requi res an abi l ity to get 
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his pee rs and subordinates , and sometimes even his superiors , to  

c arry out  this d ec ision . This lat ter ability is what  prac titioners 

hope a personality  test wi l l  pred i c t .  

Prac ti tioners once they are aware of  the existence o f  tests are 

o ften im pressed by the way tests assign numbers to people in  an 

" objec ti ve" way .  Unfortunately a lack o f  appreciation of the 

c oncept s of reliab ility and valid ity often makes an unsophisticated 

t est use r  read sco res too l i terally • An example would be  when two 

p eople with a d i f ference score o f  one on the d imension o f  

extraver sion on a 

unsophi s ticated test 

persona lity test  are regarded by the 

user as being significantly d ifferent in the 

amount o f  extrav ersion they possess . This  of course is  not t rue , 

but for t he practi tioner , o ne of whose idio syncracies , according to 

M iller and Rowe ( 1 967 ) , is the reduc tion of  the number of cand idates 

through the accumulation of unfavourable information , it could l ead 

to the erroneous preference of one candidate over ano ther ,  using 

e rror variance .  

The 1 6  PF ( Cattell Eber Tat suoka , 1 970 ) ,  the most used test i n  New 

Z ealand industry , has been critic ised because of  i ts unstable 

c ross- cultural factor  structure ( Adcock 1 974 ) .  As a result of  this 

unstable factor s t ructure Bull ( 1 974 ) asks "Should the 1 6  PF be  used 

in Personnel Sel ection? " 

The appeal of  the 1 6PF continues unabated primarily due to the 

a t trac tiveness o f  measuring personality , but lit tle attention is 

paid by us ers of the test to the ac curacy o f  this measuring 

instrum ent or ev en to the existence o f  the d imensions measured . The 



popularity of  the 1 6  PF in New Zealand is in part due to its use by 

firms o f  consul tants like Sheffield As sociates , who require a 

general measure which they can apply to a wid e  range o f  managerial 

j obs. I t  is wo rth emphasising at this po int that practical 

p sychology techn iques need reliability and validity,  as well as face 

valid i t y  and ease of application . 

The 1 6  PF i n  particular has even been made more appealing by the 

authors i ntroduc ing a sho rtened version for industrial use ( Fo rm D ) . 

T he very existence o f  thi s version o f  the test mus t make even more 

questionable the validity o f  the 1 6  PF . On page 4 1  of the 1 970 

Handbook to the t est the authors ( Cattell Eber & Tatsuoka 1 970 ) in 

d efend ing the use of the ful l  test on individuals say " they 

( criti c s ) have overlooked the fac t that the full  1 6  PF , as advocated 

for general use , is not just  the single isolated form who se 

r eliab il ities are set out in the table" . It seems that the autho rs 

favour the  use o f  the two versions o f  the t est together .  The 

e xistenc e of a sho rtened version seems somewhat contrad ictory if one 

form of  the longer version is not recommend ed for individual use .  

It  woul d  appear that the d esigners of  the 1 6  PF  have succumbed to  

t he pressures o f  practitioners . 

Cri t i c isms o f  personality tests for personnel selec tion do not rest 

on the 1 6  PF alone . For exampl e Palmer ( 1 974 ) looked at the Gordon 

P ersonal Profi le  and the Gordon Personal I nventory ( Gordon 1 963 ) and 

c onclud ed "The investigation showed no suppo rt for the hypo thesis 

t hat management e ffectiveness as evaluated by subordinate managers 

i s  a fun c t ion of the personal ity characteristics o f  the ind ividual 

as  measured by the Gordon Personal Profile and the Go rdon Pe rsonal 
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Inventory" . 

The problems o f  d eception when the questionnaires are used are 

recognised  by the necessity o f  a lie scale on tests such as the EPI 

( Eysenck and Eysenck 1 964 ) and a sabotage index fo r the 1 6  PF 

( Catt e l l  Eber and Tatsuoka 1 970 ) .  O ' Dell ( 1 97 1 ) has even propo sed a 

m ethod fO r dete c t i ng random and careless responses on  such t ests . 

N evertheless , the problem is still  acute , for the 1 6  PF contains 

t hree d i r ect quest ions about accuracy of respond ing ( Numbers 1 ,  2 ,  

and 1 87 ) .  Some o f  the o ther questions in the test are so very 

general that one c ould expect people to be uncertain about their  

a c curacy of respond ing , which in  turn could cause some problems in 

i nterpre ting the questionnaire as a whole . 

Personality testing does have i ts defend ers . Hogan , De  S o to and 

S olano ( 1 977 ) have enumerated the main critic isms o f  personality 

t ests and have responded to them , but the arguments revolve around 

o pinion and approa ches to research rather than that personality 

t ests have  been unj ustly t reated as far as their use fulness fo r 

personnel  selec tion is concerned . Jackson and Paunonen ( 1 980 ) in 

their review o f  ' Personality S t ruc ture and Assessment ' make the 

point tha t personality tests have some utility by citing the wo rk of  

Meyer and Pepper  ( 1 977 ) and A lker and Owen ( 1 977 ) .  The former s tudy 

d iscovered the d egree to which the marital adjustment o f  young 

couples could be pred ic ted by a knowledge o f  the similarity o f  their 

need stru c tures , as  measured by conventional personality i tems . The 

l atter study used self report , t rait , behavioural sampling and 

b iograph i cal info rmatio n  measures as pred i c tors o f  perfo rmance in 

gradua t i on from a military training program . The marriage 
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adj u s t ment study of Meyer and Peppe r can be d i s c ounted as evidence 

f or the va lue of a personal ity test in  an industri a l  setting because 

g iven the circumstances of the study there would be les s  l i kel i h ood 

of decept i on in response t o  the pe rsonal ity que st i onna i re i t ems . 

The Al k e r  and Owen study uses the pers onal i ty test as  part of the 

p redic t ors of suc cess in the tra i n i n g  program . Substan t i a l  v a riance 

was acc ounted f or by the b i ographical data , as  might be expected 

f rom the earl ier d i scuss i on .  Al l that can be  c oncluded i s  that 

u nder s om e  c i rcumstances personal ity tests may be sui table t o  

i nclud e  i n  a bat t e ry of predictors . Thi s  d oe s  n ot help the 

p racti t i oner, be c ause a b attery of pred i c t ors may be necessary from 

t he stand p oint of appl ied psych ol ogy , but would be unacceptable f or 

p racti c a l  psych ol ogy . P ract i t i oners by and large a re unwi l l ing to  

s pend l a rge amounts  of time on selecti on .  

4. 4 Proj ective Tests and Sel ec t i on 

Proj ective tests we re ori g inally d evel oped by c l inical psychol og ists 

t o  anal y s e  the abn ormal pers onal ity . The i r  use in New Zealand i s  

p robab l y  n ot larg e  but c e rta inl y ,  a s  can b e  ascerta ined from the 

l iteratu re ,  they have been used in other c ount ri es m ost n otab l y  in  

t he Un i t ed Stat e s . Ki n s l inger (1 966) surveyed the use of proj ec t i ve 

t echniqu e s  in pe rs onnel psychol ogy from 1 940 t o  1 966. He c oncluded 

t hat the i r  value f or sel ec t i on wa s debatabl e .  

Some stud ies have sh own s ome p ositive validity c oefficients for 

p rojec t i ve tests and industrial c ri teria . Cummin (1 967 ) and Wa iner 

a nd Rub i n  (1969) have used the Thematic Appercept i on Test ( TAT )  and 
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scored i t  for need for achievement and need fo r power .  They 

d iscovered signi fi cant po sitive correlations wi th executive success . 

G rant Katkovsky and Bray ( 1 967 ) gave three projective t ests to a 

group o f  201 managers and found that several ratings o f  variables 

c orrelat ed signi ficantly wi th a criterion of salary progress seven 

to nine ye ars aft e r  original assessment . 

These tests are administered using a face to face interaction and 

c onsequently they are similar to the interview . I t  may well be that 

p rojec t i ve tes t i ng ,  when carried out we l l ,  isolates the same 

d imensions as the well conduc ted interview . Proj ective t ests in the 

h ands o f  the unt rained are however likely to be abused . · Arguments 

have already been made about the poor use of the interview and it is 

l ikely that the same fate  would ex ist for projective techniques .  

In New  Zealand , pro j ective tests could never be widely used because 

o f  the s evere rest ric tions impo sed by the national psychological 

society , in common with o ther countries , o n  the availabil ity o f  such 

t ests . I n  prac tice  it means that the tests have to be  administered 

by a psyc hologist who has been specifically t rained in their  use . 

This do es no t ,  o f  course , prevent individual organisations inventing 

t heir own tests and using them , which for practi tioners attracted to 

the metho d would not be impo ssible . 

It wo uld seem that the accurate measurement o f  personality would be 

of immense  value in personnel selection because of  the available 

p roof tha t practit ioners are attrac ted to te chniques that purpo rt to 

measure i t .  Unfo rtunately it now seems that even if acceptably 

reliable  and val id personal ity assessment techniques are found , they 
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will have to compe te in their appeal with the rather poo r  tests  

which al ready exist . For this reason there are strong doubts  

whether fo rmal pe rsonality assessment can be regarded as prac ti cal 

p sycho logy.  

4 . 5  Mechanical Reasoning Tests  

Many j obs involve the understand ing and use o f  mechanical equipment .  

I n  an att empt t o  predict performance on these ski lls , psychologists 

h ave d ev eloped t ests o f  mechanical reasoning which involve the 

p encil and paper manipulation of  c oncept s .  Superfi cially these 

t ests hav e  a reasonable fac e  validity for these sorts of tasks , but 

t here is  d anger in assuming that they can be predictive of all  forms 

o f  mechanical tasks . Thi s  is because the skills involved in any 

s ingle manual o c cupation can be unique in terms o f  the varying 

amounts o f  independent ski lls that make up an individual task . The 

i ndepend ence of d ifferent skills has been shown in  a number of 

s tudies , most no tably tho se of  F leishman and his colleague s 

summari s ed in 1 96 2  ( Fleishman 1 962 ) .  They c onclud ed that there are 

e leven reasonably independ ent groupings of motor skills . Their 

p recise nature i s  unimpo rtant fo r the present argument , but the 

evidence  that they are ind ependent suggests  that it is unlikely that 

a single mechanical comprehension test would be sui table fo r the 

predic tion  of j ob s  involving all manual ski lls , although the face  

valid i ty and ease o f  presentation o f  these tests suggests  this might 

b e  so . Our main concern is managerial selection , however , and it is 

rare fo r mechanical  comprehension to play an impo rtant role  in such 

t asks . I f  through a job analysis of a management position elements 
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of mot o r  ski ll were iso lated , there are  superior methods of  

p redic t i ng perfo rmance in  this area which will  be  d iscussed later .  

4 . 6  Appa ratus Tests  

Other attempts at pred icting manual skills in  j obs have moved away 

from a pencil and paper approach to the problem to one o f  using 

s tandard ised apparatus . E xamples o f  this sort o f  test are the 

Purdue Pegboard (Ti ffin 1 948 ) and the O ' Connor Finger Dexterity test 

( Hines and O ' Connor 1 926 ) .  Again these tests only really measure a 

small number o f  motor  skills , and are not very useful because o f  

t heir spe c ificity , and the tendency o f  most skilled j obs  t o  contain 

e l ements  of  the skills id entified by Fleishman ( 1 962 ) in varying 

p roporti ons . There is a l so some d oubt about the reliability of the 

t ests . A s tudy by Corle t t  Salvendy and S eymour ( 1 97 1 ) consid ered 

t he reliab ility o f  the O ' Connor and Purdue tests and conclud ed " (The 

t ests) are inhe rently too variable  to constitute ad equate tests o f  

s peed ski ll acqui sition" . Anastasi ( 1 976 ) probably best sums u p  

t heir sta tus "Wi th regard t o  commercially available moto r tests , the 

functions they measure are very simpl e ,  and their  valid ities against 

most cri teria are not high . For this reason such tests can serve 

b est as part of a selection battery ,  rather than as single 

p redic to rs . "  I f  the j ob s  are of a manual nature , any such battery 

c ould become unne cessarily long and unacceptable in an industrial 

c ontex t . Again applied psychology ,  while  provid ing something 

s eeming ly operational outside the context o f  the organisation , does 

not  prov ide some thing tha t ful fi ls  the d emands o f  practi cal 

psychology ,  and the constraints und er whi ch peo ple have to wo rk . 
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A logical progression from a consid eration of apparatus tests is a 

d iscus s i on of d ev elopments  in the area o f  wo rk sample tests whi c h  

h ave larg ely replaced apparatus t ests a s  means o f  selection for 

m otor ski lls . This d iscussion however i s  reserved for the next 

c hapter because i t s  impo rtance to the theme of the present thesis 

m erits a separate analysis  of the research on wo rk sampl es . 

4 . 7  Ass e s sment C entres 

As has already b een observed it is unusual for any selection method 

to be used in isolation .  Interviewers nearly always use application 

forms , a nd the necessity for the physical presence of candidates 

when they sit most tests makes an interview highly l ikely . A formal 

extensi o n  of this mul ti m e thod approach called the assessment centre 

has developed ov er the yea rs . 

Finkle  ( 1 976 ) in his review has observed that assessment c entres 

h ave certain common element s .  

perhaps , i n  some ways makes 

They use 

them l ittle 

mul tiple methods whi c h ,  

d i fferent from many 

c onventional sel e c tion pro cedures . Generally the differences appear 

in the manner in which selec tion takes place , because in the 

assessment centre selection is usually done in groups and by groups . 

I t  is no t uncommon perhaps for selec tion to be done � groups , but 

i t  is certainly s t i ll unusual fo r selec tion to be done in groups . 

Assessment centres al so possess consid erable face valid ity. Finkle 

( 1 976 ) regard s this as the "most s triking charac teristic  of  

assessment cent res" . This  appeal is  important , as has already been 
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discus sed , i f  any technique is to gain wide acceptance in indus t ry .  

4 . 8  Val i d ity and Reliability o f  Assessment Centres 

Research qy G reenwood  and McNamara ( 1 967 ) and Thomson ( 1 970 ) 

s upports the conclusion that behaviour observed in  assessment 

c entres can be rat ed wi th good interrater reliability by assessors . 

Valid i t y  stud ie s  o f  the assessment centre have i nclud ed j ob 

p rogress , j ob pe rformance ,  and j ob potential among the c riteria . 

The research shows that ass essment centres can be qui te e ffe ctive in 

p redi c t i ng suc cess  using these cri teria . Valid ity coefficients have 

g enerally ranged from . 3  to . 6  (MacKinnon ,  1 975 ) .  This  compares 

v ery favourably w i th the valid ity evidence for o ther selection 

m ethods . 

Assessment Cent res use many selection methods to allow the strengths 

a nd weaknesses of applicants to be matched with the requi rements o f  

j obs in  o rganisat ions . Management consul tants have o rganised 

a ssessment centres for c lient companies ,  thus allowing small 

o rganisations , who would otherwise not have access to such a 

t e chnique , the o pportunity to assess ind ividuals for po si tions in 

their o rganisation . 

Cri t i cisms o f  Assessment Centres have cent red around the lack o f  

c are wi th which the centres are conduc ted . I t  must b e  remembered 

that the c entres , as such , c ontain no thing that is specifically new 

t o  selec t ion . Assessmen t Centres are a me thod o f  fo rmalising the 

extra time that organisations are often reluc tant to provid e for the 
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adequa t e  assessment o f  applicants . G rouping the many methods o f  

s election in an ass essment centre encourages employers t o  allow more 

t ime to b e  spent on  selection ,  which they o therwise might not allow 

i f  they w e re told that the valid selection o f  personnel required the 

i ndivid ual use o f  the methods used in the assessment c entre . This 

also has great appeal for consul tants who see  the possibility o f  

l arger fees through the assessment centre approach . Dunnette and 

Bonnan ( 1 979 ) a re concerned that the " rapid growth o f  assessment 

m ethod s  may be a c companie d  by sloppy or  improper application o f  

a ssessment  proced ures" . · This has occurred before wi th the great 

h ann caused  by 

haphazard basis 

the application 

in the 1 960 ' s .  

o f  sensi tivity t raining o n  a 

I t  has to be remembered also that 

many o f  t he ind iv idual s election methods such as selection 

i nterviews , used in assessment centres , if not used wi th care , a re 

s uspec t .  

I t  is pe rhaps pertinent at this point to ask whether assessment 

c entres are applied or practi cal psychology. There is  l ittle doubt 

t hat when  they are well conduc ted they are the most promising sys t em 

yet  devi s ed for the  selec tion of managers . From the point o f  view 

o f  prac t i t ioners , howeve r ,  they have two maj or d isadvantages : the 

t ime they take , a nd the requirement that if any sophisticated t ests 

a re used , legally a psychologist is  requi red . Concerning the first 

d isadvan tage , Wexley and Yukl ( 1 977 ) observe that assessment centres 

c an be qui te ine¥pensive or costly d epend ing upon their length , 

l ocation , and number of  partic ipants . There is the d ifficulty that 

much o f  their suc c ess may be depend ent on the amount of t ime they 

t ake up , because the more time there is available the more time 

there is to obtain typical behaviour from individuals .  This in turn 
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must l ead to the possibi lity of better predic tion of  suc cess on  a 

j ob .  I f  the amount o f  time  an assessment centre takes is  cut , as  a 

c ost sav i ng measure , or  because o f  the failure o f  a practitioner to 

a pprecia t e  the im portance o f  a number o f  samples o f  behaviour to 

m ake accurate dec isions , the effec tiveness o f  the assessment c entre 

a pproach could be  severely curtailed . 

From the point o f  view o f  the practitioner in indus try ,  c alling in a 

psycho logist has a d isadvan tage , no t necessarily because o f  i t s  

c ost , al though this is a facto r ,  but more because of  the 

inconvenience of having to do so each time some selection has to  be 

d one . Th ere is also no t radition in New Zealand of using 

p sychologists fo r selec tion.  No empirical evidence is available  to 

s upport this , but the wid espread use of selec tion method s of dub ious 

valid i t y ,  such as the interview is perhaps some ind ication .  There 

c ould be some ex pectation that i ts use would be l ess i f  

p sycho logists had more influence in indust ry .  

It  would appear that o n  balance these two facto rs ,  a t  present , 

p revent the assessment c entre being prac tical psychology . Even i f  

i t  does have face  validity , and is  acceptable , there is  a good 

c hance that this powerfu l  approach might be wa tered down by 

p ractit i o ners . 
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CHA PTER 5 

WORK SAMPLE TESTS 

5.1 Work Sample Tests and Selection 

It was shown i n  Chapter 4 that apparatus tests have 
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s evere 

limita t i ons as far as  the i r  usefu lness for s e lecting for j ob s  

i nvolv i n g  motor ski lls is  concerned . Thi s  i s  caused largely b y  the 

i nd ivid ual nature of most ski lled jobs because of the way d i fferent 

m otor ski lls are quite d i s t i nct from one another ( Flei shman 1 962) . 

Thi s  re su lts in n o  one apparatus test being sui tab le for a ll motor 

s ki lls . 

Apparatus tests for the tes t i ng of motor ski lls have in  large part 

g iven wa y to work samp l e  tests , wh ich are being increasingly 

a dvocated in the li terature . The work samp le literature appears to 

b e  div i d ed into two distinct parts . There are researche rs, such as 

F reder i k sen, who advocate use o f  in basket tests not only as  a 

m ethod o f  selec t i n g  managers but a lso as a method o f  trai ning them 

( Fred e r i ksen 1962) . Another group typi fied by Schmidt and h i s  

c olleagu e s  (1 977) , i s  advocating the u s e  of work sample tests for 

s e lect i o n  in the area of motor ski lls . As Robertson and Down s 

(1 979) point out i n  the i r  promotion of the rather un ique 

t raina b i lity te s t i n g  approach, the a ims o f  the two groups a re 

s imilar , for they are both sugges t i n g  that a higher point to po int 

c orrespon dence between a test and the job it  is trying to pred ict 

w i ll lead to impr oved pred ictive valid ity coe ffi c i ents , and 

i ncrea s e d  face va lidity for cl ients and prac tit ioners a like . 



72  

A number of studies support the use of  wo rk sample tests in the 

m otor ski lls area . Following arguments presented by We rnimont and 

C ampbel l ( 1 968 ) that it would be frui tful "to  fo cus on meaningful 

s amples of behaviour , rather than signs of  d ispo sitions , as 

p redic to rs of lat er  perfo rmance" C ampion ( 1 972 ) demonstrated that 

work sample perfo rmance was significantly related to  foremen ' s  

evaluat ions of j ob success , whereas traditional paper and pencil 

t ests we r e  not related . Subsequently Muchinsky ( 1 975 ) has found 

work sample  tes t s  to be p redictive o f  the on the j ob perfo rmance o f  

m echanic s ,  and research b y  Mount Muchinsky and Hansen ( 1 977 ) found 

t hat in t heir stud y ,  despite the comparability o f  predictive 

validity coeffi cients fo r wo rk sample and paper pencil tests , more 

i nterest and motivation is  generat ed by the wo rk sample . tests 

b ecause o f  

p redic t . 

o f  the 

their perceived relevance to the wo rk i t  is intended to  

A revi ew by Asher and S ciarrino ( 1 974 ) provided a summary 

validity o f  a number of wo rk sample tests in various 

s ituations .  They d ivid ed the stud ies into two groups based on the 

n ature of the tes t s ;  one group was classed as moto r tests and 

another as tests involving anything d ealing wi th verbal concepts . 

The verbal concepts cat€gory includ ed a d iverse number o f  

i nstruments such a s  tests about farming , tests o f  chemi cal 

i nforma t ion,  tests  relating to po lice wo rk and in basket test s .  The 

resul ts ( see figure 5 . 1 ) showed that the moto r tests generally had 

higher validity coefficients than the ' verbal ' wo rk samples d id .  

The two different sorts o f  test also had apparent d iffe rences 

between them on the sorts of criteria they we re best at predicting , 

t he moto r tests proving better at predicting job profic iency 

c riteria and ' verbal ' tests proving better at predicting training 

c riteria ( measures of lea rning during training) . I t  could be that 
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Asher and Sc iarrino 1 9 7 4 ) . 

7 3  



74 

the verbal tests were more related to general intelligence than the 

motor tes ts . I t  might be  expected that i ntelligence would be 

r elated to  progress  in learning . Thi s  is  suppo rted by studies on 

t he pred i c tion of scholast ic perfo rmance using intelligence t ests  

such as  those by Entwis t l e  and his colleagues ( E ntwi s t le e t  al  1 972 , 

E ntwist le 1 974 ) .  The explanation for the difference in  the s i ze o f  

t he valid ity coefficients  between the two types o f  t est could be  the 

d egree to  which e a ch type was a representative sample of the job 

t hey we re being used  to pred i c t .  In  the case of moto r wo rk sampl es 

i t  is p ro posed tha t the mo tor  tests were more likely to be s imilar 

t o  the j o b  on whi ch they we re attempting to p red i c t  performance . 

T his could be because of the rather more ' contained ' natu�e of  most 

motor ski lls . For example it is much easier to construc t a t est  

which wo uld be representative of the  motor skill o f  sewing machining 

t han att empting t o  construct  a tes t  of the knowledge requi red to 

c over po l ice work . A t est about the knowl edge requi red in po lice  

work would also suffer the disadvantage that i t  would not  cover 

d imensi o ns such as  ' deal ing on a personal level with peopl e '  which 

a lmost ce rtainly would be regarded as impo rtant if a j ob analysis  

was  condu cted o f  a police c onstable ' s  j ob .  Other  forms o f  ' verbal 

t est ' , such as the in basket test , because they c an be based on a 

j ob analys is migh t be more representative o f  a spe c i fi c  j ob and 

c onsequen tly would  be be tter  at predic ting performance on  i t .  

A n  ex tension o f  j ob samples i n  motor skills called t rainability 

t esting was firs t described by Downs ( 1 968 ) .  She summarises this 

p rocedure "The test is administered by 

i nstruc tor. 

a spe cially t rained 

1 .  Using a stand ardised form of instruction and demonstration ,  the 
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instruc tor teaches the applicant the test task , chosen because i t  

i ncorpo rates ess e ntial e lements o f  the wo rk for which selection is 

b eing ma d e . During the t eaching pe riod the applicant is free to ask 

q uestions . 

2 .  The applicant is asked to  perfo rm the task unaided . 

3 .  The instructo r evaluates the applicant ' s  performance by noting 

all  erro rs on a standarised error check list  and by making a rating 

o f  the applicant ' s  likely perfo rmance in t raining , usually on a five 

point scale .  

4 .  The applicant ' s  test resul t  is compared wi th expected results 

f6r suc cessful applicants ;  i f  his resul t falls below the cut o ff 

point dec ided upon in the light of  p reviously validated results , he  

i s  rej ec t ed ;  i f  h e  comes above i t  he i s  accepted for training . " 

D owns found this type o f  selection particularly sui table for o lder 

p eople and for immigrants , especially those wanting to learn an 

e ntirely d ifferent skill from those they had previously used . 

T rainabi l ity assessments have s ince been used in a wide varie ty o f  

j obs from shipbui lding t o  sewing machining wi th validi ty 

c oefficients consi stently higher than paper and pencil tests (Downs 

1 972 , 1 97 3 ,  Smith and Downs 1 975 , Smith 1 977 , Colbeck 1 976 ) .  

5 . 2  Cleri cal Tests  

C lerical tests  have been designed to  assess the  ability o f  people to 

a c curately check items as  quickly as poss ible . They were o riginally 

d esigned to assess the apti tud e of  people for clerical j obs . From 

t his pers pective , although the o c currence is accidental rather than 

i ntentional ,  they can be regarded as a form of wo rk sampl e t est . 
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The number and d iversi ty of duties in clerical j obs would be  thought 

to  be high , but j ob analyse s  of  general clerical wo rk showed that a 

large pro portion o f  time  was taken up in these jobs c arrying out 

c hecking tasks ( Bennett  and Cruikshank 1 94 9 ) . From the point of 

view o f  the work s ample approach it could be said that there is a 

h igh point  to poi n t  correspondence between what c lerical t es t s  

m easure and what c lerks d o  i n  thei r  wo rk .  

The pred ictive and concurrent validity o f  these t ests have been 

found to be reasonably good for many clerical positions . Ghiselli 

( 1 973 ) r eport s some val idity coefficients in  the 40 ' s .  In  a 

research exercise for the Trustee Savings Banks in  the Uni ted 

K ingdom , Smith ( 1 974 ) d esigned cleri cal tests specifically to select 

b ank cle rks for this  bank us ing a wo rk sampl e  approach . He obtained 

s ignific ant concurrent validity coefficients for the t ests . The 

t est its e l f  diffe red lit t l e  from s tandardised paper and pencil tests 

s uch as t he Minnesota Clerical Test  (Psychological Corpo rat ion 

1 947) , thus further illustrating the similarity between clerical 

t ests and work sample t e sts .  Consequently the conclusions 

c oncerning the sta ture o f  wo rk sample t ests in prac ti cal psycho logy 

also apply to clerical tes ts . 

5 . 3  Wo rk Sample Tests and Intellectual Skills 

Work samples or  their  variants have not been exclusively used fo r 

the selec tion of people fo r jobs involving moto r skills . They have 

also been construc ted fO r predicting perfo rmance in wo rk o f  an 

intellec tual nature . Lafi tte ( 1 954 ) ,  for example designed Melbourne 
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Test 90 which he  desc ribed a s  "an examination paper wi th two 

q uestions  and no time lim i t " . The test is a role playing exercise 

in which c andid a t es in the first ques tion have to play the part of a 

businessman and make a decision about buying an island giving 

r easons fo r the par ticular choice  they make . The second part o f  the 

e xercise is an e x t ension of the first . During the construc t ion of  a 

holiday c amp on t he chosen island , d ifficul ties arise and the 

c andidate  has to d ecide what to do about the proj ect  as a who le . 

Lafitte d esigned a marking procedure for the t est  based bn the 

reasons given for a particular decision and their  suitability given 

the problem .  He  found that the t est was extremely good at  

p redi c t i ng future acad em i c  perfo rmance of  Universi ty S tud ents 

r eading a variety of subj e c ts .  

5 . 4  In  Basket Tests 

Fred eriksen ( 1 957 ) took this idea of role playing one s tep further 

in his d e s ign of an in basket test . S ince Frederiksen ' s  o riginal 

work ,  a number o f  such t e s ts have been designed but they all involve 

e ssentially the same id ea . An executive returns from a holiday o r  

a fter an i llness t o  his o r  her offi ce  and i s  faced wi th a large 

i n-tray of item s .  The i t ems would be o f  many types and i t  is the 

c andidat e ' s j ob to respond to a question such as "what will I do" . 

C andid a t es are also provided wi th a good deal o f  background material 

giving details of the organisation and its philosophy . A brief j ob 

d escript ion is also includ ed together with an organisational chart 

s howing the po s i t ion in the organisation of the person the candidate 

p lays . 
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Fred eriksen makes the point that other attempt s have also been made 

u sing s i t uational t ests to select potential managers .  The C ivil  

S ervi ce  in Bri tain for example have used tests  fo r this purpo se ,  but  

their approach has  been to  use  group problem solving exercises and 

evaluat e  the contribution o f  ind ividuals to the suc cessful problem 

s olution . The in  basket test is a paper and pencil t est  whi ch can 

b e  given to groups , and it is in this way that it differs from the 

" group s e lection" approach used in the Bri tish Civil S e rvice ( Anst ey 

1 977 ) .  

As Gill ( 1 979 ) reports there have not been a large number o f  

a ttemp t s  to val idate  the in basket test on actual ·on the j ob 

perfo rmance . Wo llowick and McNamara ( 1 969 ) ,  however,  have shown 

t hat an in basket t est does p redict  a criterion measure and a number 

o f  stud i es  have suggested that it  makes a valuable contribution to 

p redic t i ng managerial performance ( Bray and G rant 1 966 , Holdswo rth 

1 973 , U ngerson 1 974 ) . Meye r ( 1 970 ) comments that the pauc ity o f  

valid ity  studies i s  probably due to the high face valid ity o f  the 

i nstrum ent , in that it looks as if  it should predict  performance , so  

t here are  few attempts to verify this . 

5 . 5  Work Sample and O ther Test  Design 

The re are some fundamental differences between the ways trad itional 

s tandard ised psychological tests and wo rk sampl e t ests are d esigned 

a nd cons t ruc ted . While paper and pencil tests usually measure some 

psycho logical construc t ,  wo rk sample t ests attempt to measure those 

skills that are requi red fo r a j ob .  There has d eveloped in the 
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l itera t ure some set procedures for the con struction o f  standard i sed 

p a per and pencil  tests ( Anastasi 1 976 ) .  These procedures i nvol v e  

s uch ste p s  as the development of  an item poo l  and i tem analys i s  and 

a compa r i son to o ther tests that purport to measure the same 

p sycho l o g ical construc t . In common with a ll tests some i nd i c at i on 

o f  valid ity and re liabi lity is  a lso requ i red . 

Work s ample tests , i n  contrast , c annot in  the same sense be regarded 

a s  havin g  items . Certa i n ly there are d ifferent letter s , messages 

a nd memo r anda supplied w i th an in basket test , whi c h  could be 

r egard ed as  item s , but there can be no equ i v a lence between these 

i tems : t hey do not ind i v i d ua lly measure the same thing . On an 

i ntelli g ence tes t  there is a conscious effort on the part of the 

t est des i g ner to ensure that items do measure the same psycho logica l 

c onstruc t even i f  some i tems are more d i fficu lt than others . When 

work s am ples are designed their mai n  focus i s  a job or a type of 

j ob ,  and for thi s  r eason they do not have items . Th i s  is most 

c learly s een in manua l task work samp les , where it is  impo s s i b le to 

p ick on a ny element of , for example , the fork li ft truck 

t raina b i l ity assessment ( Down s , 1 972 ) as  being an i tem . The 

a ssessme nt as a whole is  a carefu lly constructed samp le o f  the j ob 

p e r formance whi c h  the researcher wants to pred ict , and i s  not 

d esigned with i tems i n  mind at a ll. In basket tests are a l so work 

s ample tests and " i tems "  that appear in the in  basket test pure ly 

s imul a t e  the nature of the job i n  that mater i a l  i n  an in  tray 

a ppears on d i fferent pieces of  paper . 
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5 . 6 The Derivation of the Wo rk Sample 

The design of  any wo rk sample test is a reduc tion pro cess and as the 

name of the method impl ies the construc tion o f  the test involves the 

s ampling  of wo rk o r  a type of wo rk . Downs ( 1 977 ) in her d escription 

o f  the design of t rainability assessments has d escribed the process 

as one whe re the ' c rucial elements '  of the job are extrac ted through 

j ob analysis and talking to competent and experienced wo rke rs . 

T hese wo rkers are asked to describe what d is tinguishes good wo rke rs 

from poo r wo rkers  at thei r  job .  A surprising result o f  this 

q uestion is the d i fficul ty which many peopl e  have in  giving precise 

a nswe rs . Part o f  the skil l  in designing wo rk samples is · the d egree 

o f  suc c e s s  the des igner has in extracting this information. Failure 

c an lead to a simulation gap which  could affect  the 

represent ativeness of the wo rk sample ,  which in turn could reduce 

the pred i ctive validity o f  the tes t .  Downs ( 1 977 ) has summarised 

t his pro c edure fo r trainability tests : 

'' f . Analyse the j ob :  identify the key operations and the essential 

s kills which are required for its suc cessful perfOrmance .  

2 .  Sel e c t  a wo rk piece or task whi c h  incorpo rates these ski lls and 

o perations .  

3 .  Wri t e  a check l ist of errors whi ch are liable to  be made during 

t he perfo rmance o f  the task . 

4 .  Decide  on the range of  ratings which will be used and write a 

s cript to guide ins tructo rs on the use of  the ratings . 

5 .  Design and write the instruc to r ' s s cript . This tells 

instructors carrying out the test what to do and includes the 

wording which must  be used when an instructor  is testing an­

applican t .  
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There i s  an impl icit assumption here that i t  i s  possible t o  omit 

c rucial elements of  the task from the work s ample by not includ ing a 

particular sort o f  action in  the t es t .  There is no evidence however 

t hat ac tually i nd icates the diffi culty o f leaving out c ruc ial 

a spects o f  a skil l  from a wo rk sample .  I t  does seem reasonable to 

hypothes i se that i f  the sample appears reasonable to people who do 

the  job , o r  a sim ilar job , that cruc ial elements even if they are 

not  recognised w i l l  form a d irect  part o f  the t es t .  

Another impo rtant consideration is the extent o f  the s imulation of  

the  job t hat is necessary in the test . Is  the sampling of  in  t ray 

i tems alone , without the physical ability to  talk to  people by 

t elephone  or face to face communication good enough to sample a 

manager ' s  job? Here one has to resort to the practicality o f  

introducing this sort o f  realism , and question whether its 

i ntrodu c tion may not defeat  the purpose of making in basket t ests a 

p art of  p ractical psychology .  Annet t  ( 1 971 ) in his analys is of  the 

d egree o f  simul a t ion requi red to e ffectively t rain pilots  questioned 

whether the soph i s ticated simulators which allowed the introduc tion 

o f  pitch and yaw were really necessary for pilot t raining . Ci t ing 

t he work o f  Buckhout , She rman , G oldsmith and V itali ( 1 963 ) who found 

t hat pi t c h  and yaw may only be relevant to particular subskills , 

Annett went on to sugges t  a degree o f  d iminishing returns for 

t rainers who tried to exac tly replicate d imensions o f  the j ob ,  no t 

o nly in the  amount of effo rt requi red to se cure real improvement , 

but also in terms o f  cost . Attempts at the introduction o f  new 

d imensions into in baske t tests have been made , but there is no 

evidence that they improve the 

( Gibson  1 961 ; Lopez 1 966 ) .  

pred ic tive valid ity o f  the t ests 

There appears to be  no compelling 
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reason to includ e these new d imensions in a tes t ,  when their only 

s ure effe c t  is to provide p ractitioners wi th added problems , i f  they 

d ecid e  to introduce  in basket tes ts into their organisations . 

Taking the area of  wo rk sampl es as a whole it would appear that 

t hese s o r ts of t e s ts have been singularly successful in predicting 

performance . This  has o c curred mainly because their very s t ruc ture 

e nsures that they bear some relation to the j ob for which they are 

b eing used  to selec t ,  which is  a unique feature o f  wo rk samples 

c ompared to all the  other me thods of selection considered in this 

overview of  selec t ion methods available to prac titioners . 

5 . 7  An Optimal Approach for the Practi tioner 

From the consid eration of the methods of selec tion available to 

p ractitioners , there is o nly one that really ful fils the 

r equirem ents of  p ractical psycho logy, and that is the wo rk sample .  

Int erviews can be dismissed be cause o f  the way they are currently 

abused , and the d ifficul ty o f  ensuring that any change in 

i nterviewing behaviour is a permanent one . 

Refe rences and Appl ication blanks are impo rtant in their own right , 

but effe c tive pred ic tion using them would demand a technical 

expertise  not usually possessed by the practitioner .  Tests  in  

general suffer from the problem that they are open to 

misinterpretatio n ,  especially the published tests which very o ften 

bear li t t le  relat ion to the job fo r which they are being used to 
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select . The as sessment centre approach is encouraging but there are 

too many possib i l i ties o f  watering i t  down , consequently reduc ing 

i ts effe c tiveness , to encOurage confidence in its robus tness . 

Work sample t ests show some encouraging possibilities in  relation to 

p ractical  psycho logy. P ractitioners have been encouraged to d esign 

t heir own tests for  manual skill s .  Downs produced a governm ent 

s ponsored  manual and ran courses fo r practitioners o n  how to  go 

about constructing them (Down s , 1 977 ) . 

An important advantage of  the work sample i s  i ts robus tness . In  the 

author ' s  expe ri ence prac titioners can get a number of aspects  of the 

t est wrong ,  and even throw it together hurriedly , and i t  will 

produce better results than o ther t echniques treated in the same 

way.  Wo rk Sampl e Tests also have buil t  into them the necessity to 

at leas t d o  a crud e job analysis to design the test . This process 

ensures that the practitioner will have to consider what the j ob 

e ntails . This is  a consid erable improvement over the comparatively 

i nvalid and unreliable selection interview o r  the standard 

i ntellig ence tes t  given by the unthinking pract i t ione r .  

The ne cessity to discriminate between good and poor perfo rmers on  

t he Wo rk Sampl e Test  also forces the practitioner to consider how 

people are  to be as sessed on the j ob .  The techniques used can be 

t ransfe rred to the actual j ob situation to aid in the perfo rmance 

appraisal of empl oyees . An example is the use of the in basket test 

by Fred eriksen and his colleagues as a d ependent variable in his 

research on  the e ffects of climate in organisations ( Frederiksen , 

Beaten and Jensen ,  1 972 ) .  The wo rk sampl es d eveloped by Frederiksen 
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and these researchers could be used as they are to evaluate the 

performance of people ac tually in j obs . This would be preferable to 

a ny non- ancho red hastily construc ted judgemental t echniques , which 

a ssesso rs often have to use . 

The Wo rk Sample Test  also has high face validity;  like the 

i ntervi e w ,  as  a t e chnique , i t  has immediate appeal . Psycho logists 

keen to  do  research on the wo rk sample test generally have little 

d ifficul ty obtaining access to adequate facilities and sub j ects to  

c onduc t their research . This occurs mainly because prac titioners 

f ind it  easy to as c ribe meaning to the research and see  how i t  can 

b e  of value to them . The same is not always true o f  o ther selection 

method s .  The int roduc tion  to the electroni c assemblers t rainability 

a ssessment bookl e t  (Smith 1 972 ) was written by the Chief  Inspe c to r  

o f  Pye T elecommunications Ltd . ,  where the research for this t est  was 

d evelope d .  The s tatement illust rates the face validity and appeal 

o f  the wo rk samp l e  approach qui te  well:  "It has been recognised for 

some time  that our ability to select  female operato rs for t raining 

l eaves much to be desired . The method of  selection has been by 

interview by the Personnel Department plus a simple t est  o f  memory . 

F igures showed that a large number recrui ted left in  the first week 

o f  traini ng. We c learly required some fo rm of test  a t  interview 

t hat would on the one hand show us whether the applicant was 

suitable for training and , on the other,  give the applicant some 

i nsight into the type of wo rk for which she would be trained . Bo th 

parties c ould then arrive at a decision.  Advice was sought from the 

I ndus trial Training Research Unit in d esigning a test that woul d :  

a .  Show the applicant the type of  wo rk 

b .  Enable us to assess her abil ity to be trained 
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The ITRU trainabilty test  does both of these things . The results  o f  

i ts appli cation have contributed to : 

a .  Reduc tion in labour turnover 

b .  A better  operato r 

c .  Reduc ed training time , and therefore reduced cost . "  

The fa ct  that wo rk samples , by d efinition ,  use the j obs themselves 

to const ruct the selection tool also has implications for the recent 

c oncent ration around the wo rld on legislation to ensure that 

s electio n procedures are fair ( Wallis 1 980 , Pearn 1 976 ) .  While 

t raditio nal pape r and pencil tests , to choose one method , may Only 

measure those determinants of j ob success that d epend on age o r  

racial d i fferences , the Wo rk Sample Test at least considers 

d i fferenc e s  betwe en applicants that are related to the j ob .  This , 

o f  course , means that pra c titioners using such a t es t  have more 

chance o f  obeying the law. 

Work samples therefo re appear very capable o f  fulfilling many o f  the 

requirem ents of p ractical psycho logy . There are few , i f  any ,  

negativ e aspects  s o  far ascertained in research o n  them . There are , 

howev er , gaps i n  the literature which should be filled , especially 

i n  work s amples for management j obs .  Filling the gaps would enable 

p sycho logists e_ager to promote such tests to be confident that they 

a re psychometri cally sound , as well as appealing . 
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5 .8 G aps in our Knowl edge o f  Wo rk sampl es 

An important question is whether it is necessary to have a large 

number o f  scoring categories to predict performance on a j ob ,  o r  

whether a global ov erall assessment will suffice . Meye r ( 1 970 ) i n  

h is research found that the reasonably reliable ind ividual s coring 

c ategori es  he used were not very suc cessful in individual ly 

p redict i ng perfo rmance ratings on two separate criteria he called a 

" supe rv i sion" fa c tor  and a "planning- administration" fac to r .  

Meyer ' s  results  are reproduced in  table 5 . 1 . The significant 

c orrelat ions he ob tained , such as the correlation between wo rk 

s cheduled for a particular week and these criteria , c ould have been 

a chance  result be cause of the number of correlations carried out in 

t he study .  The lack of replication built into the d esign of the 

research compounds  the problem .  It is also intuitively d ifficult to 

u nderstand why a variable , such as wo rk scheduled for a specific 

week , has a high correlation with the planning-administration 

c riterion  when a very similar scoring category l ike s chedul es wo rk 

for a spe c ific day does no t .  I t  sub stantiates the impression that 

s ome of the high c o rrelations may not be replicable .  

Meye r also constructed facto r s cores from the relationships he  found 

between the variables he used , and facto rs he extracted from his 

data , us ing a cent roid method of factor  analysis with an oblimin 

rotation . The results of correlations between his extracted factor 

s cores and his two perfo rmance cri teria are also shown in table 5 . 1 . 

They show signi ficant results for two factors and the criteria used . 

The results appear to be encouraging for combining the raw s cores 

through the use of a mul ti variate technique such as discriminant 
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Performance Ratings 

"Supervision " "Pling . -Adm . " 
In-Basket Category Scores 

Estim .  no . of words 

No . subs . involved as indivs . 
Shows cost consciousnes s  
Aware o f  employee morale 

Relates to other items 
Prej udges etc . 

Discusses with subords .  

Asks subs . for info . etc . 

Reqs . further info . for decdg . 

Arrives at proced . for decdg . 
Conc luding dec ision 
Tent . or defin . plans only 

Work sched . for day 

�\fork sched . for week 

Work sched . no specfd . time 
Leading action 

Terminal action 

Follows lead by subords . 

Fol lows pre-estd . structure 
Inita . a new structure 

Gives directions or sugs . 
Communicates face to face 
Communicates by telephone 
Communicates by writing 

Courtesy to subordinates 

Informality to subordinates 

I tems omitted 

Composi te , Factor Scores 

I .  
I I .  

I I I . 
IV . 

Preparation for decision 
Taking final action 

Organiz ing systematically 
Orienting to subordinate needs 

Scorer ' s  Rating 

Overall impression of how well indivi­

dual handled Plant Manager position 

Factor Factor 

-13 
09 
09 

-08 

14 
00 

-20 

1 3  

-04 
16 
01 
10 

10 
-31 
-09 

13  

- 01 

04 

16 
1 3  

10 
-22  

00 
-01 

-01 

-24 
-05 

25  
01 
32  
03 

21 

1 7  
2 2  
09 

-10 

1 7  
- 1 6  

29 

2 3  

04 
12 
16 
04 

00 
3 3  

-03  

19 

08 

1 1  
3 5  
2 2  

1 3  
2 3  
1 6  
0 4  

0 1  

1 8  
- 1 9  

31  
1 2  
4 0  
0 8  

37  

N - 81 - therefore correlation of 22 is significant as the five percent level 
and 28 is s ignif icant at the one percent level . 

Table 5 . 1  Correlations between In-Basket Category Scores and 

Performance Ratings for Unit Managers in the Validation samp le ( from 
Meyer 1970)  
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analys i s .  Meye r did no t conduc t such an analys is on his data and as 

h e  hims e l f  obse rves , the low number o f  sub j ects compa red to the 

number o f  variabl es used in the factor  analys is does cast some doubt 

about the stabi l i ty of the factors and the respective factor s cores 

h e  used . Finally and perhaps most importantly , Meyer found that the 

s imple o verall impression by the scorer o f  how well the role player 

h andled t he in basket test showed a significant relationship with 

b o th the 

factor .  

supervi s ion'  fac tor  and the ' planning- adminis tration'  

The main concern of  this present wo rk is  management selec tion , 

b ecause work samples for management tasks have not been sub j e c ted to 

t he same bread th of research as wo rk samples for manual tasks . 

Much e ffort still  needs to be concentrated on the wo rk sample i n  the 

c ontext o f  manual skills , but at least the research in this area has 

firmly es tablished the val idity o f  the me thod and the wo rk has 

advanced so far as the production of a manual for the design of  

s pecific work sample tasks (Downs 1 977 ) , and experimentation wi th 

audio and video as more standardised methods  of presentation of the 

t ests ( S mith 1 977 ; Norrie 1 982 ) .  

The l iterature on management orientated wo rk sample t ests has made 

l ess progress . Gill ( 1 979 ) ,  as has already been mentioned , 

highlighted the paucity o f  valid ity stud ies and suggested that 

multivariate predic tion using sub- scales of the in- baske t test  was 

an  impo rtant gap in the literature . The research on in basket tests 

is  also rather d i s j ointed because individuals have tended to be 

idiosyn c ratic and not follow up the research of o thers . An example 
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is the d ifference  in the multivariate scales used by Frederiksen 

( 1 957 ) , Lope z ( 1 966 ) and Meye r ( 1 970 ) .  Mo re validity d ata is also 

n eeded on the in basket tes t  using on  the j ob c riteria . This , 

t ogethe r with a careful psychomet ric evaluation o f  the procedure 

might help  to place the in basket test  as a t echnique the practical 

p sycho logist could  be confident to recommend . I t  was this belief 

which guided the d irection o f  the p resent research . 
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CHAPTER 6 

THE UNI QUE NATURE OF PE RSONNEL DE C IS IONS 

6. 1 Val i d i ty and Classic Psyc hometric Theory 

Befo re con si d ering the speci fi c  hypotheses to be i nvesti gated i n  

r elation to the i n  b asket test i t  i s  important to con s i d er the 

n ature of personn e l  dec i s i on making , because it has impl ications for 

a ny ass e s sment of the psychomet r i c  value of personnel selection 

method s .  

The cal culati on of  the pred ictive validity o f  an i n strument has 

b ecome s ynonymous with c a lcul at i ng the Pear son produc t  moment 

c orrelat i on between the in strument and a c r iterion . Defining the 

c r iter i o n  is  dif f i cult,  but Guion ' s  ( 1965) definition of " that whi ch 

i s  to be  pred icted " although tauto logical , h i ghl i ghts the fact that 

t he cho i c e  of the c r i terion is very much in  the hand s of the person 

c onduc t i ng the stud y .  Th i s  choice of  the c r i terion is another 

pr oblem wh i ch wi l l  be con s i d ered fur ther later . 

The l i terature on · perso nnel select ion , a s  has already been r evea l ed , 

r arely sh ows high correlations between pred i ctors and criter i a , and 

when s i g n i ficant valid i t y  coeffi c i ents o f  .5 or so are obtai ned , 

s atisfa c t ion is  ex pressed about the val i d i ty 

This sa t i s faction i s  expr essed because of  

c oeffi c i e nts obta i ned for pred ictors in the 

studies ( c . f .  Kelly and Fiske 1951) . 

of the instrument . 

the genera lly lower 

majority of  v a l i d i ty 
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When fu rther con sid ered the . 5  co rrelation is rather poor in  t e rms 

of improving predictive efficiency because the coeffi cients o f  

d etermination i n  the case o f  a correlation of  . 5  betwe en pred i c to r  

and cri t e rion i s  • 25 . Ano ther way o f  put ting this i s  to say the 

d ifferen t ial prediction of the criterion , based on knowl edge 

availab l e  in the predicto r ,  reduces the error variance in pred ic t ion 

by 25 p e r  cent . 

As sessed from the point of  view o f  classical psychometric theory , a 

valid i t y  coeffic ient of . 5  would give a rather disappointing gain of  

2 5  per c ent in  pred ictive efficiency . Other methods o f  calculating 

p redic t ive effic i ency , such as the "Index of  Fo recasting E fficiency" 

( Anast a s i  1 976 ) which d escribes the reduc tion in the s tandard 

d eviati o n  of erro rs in predicting criterion s cores , a re even more 

d isillus ioning . A correlation of  . 5  using this Ind ex ind icates a 

low 1 3  p e r  cent i mprovement in predic tive effi c iency . 

a pparent therefo re that from the point of  view o f  

I t  is  

c lassic  

psychometric theory the valid ity coefficients usually obtained in 

the sel ec tion literature provide little improvement in the precision 

with which  exac t scores can be predicted . 

6 . 2  Validity and Personnel Decisions 

Personnel decisions however , are not concerned with the exact 

predic t i on of suc cess on a j ob .  Essentially personnel selectors are 

c oncerned with i mproving their suc cess in choosing the right people 

for a j ob and rej e c ting the wrong people.  In  practical terms the 

d ecision makers would be  content , given present economic 
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circumstances and the consequent high level of  unemploym ent , to 

minimise  false positives ( hiring those people who turn out to be 

failures ) . Given a more favourable economy wi th fuller employment 

t he rat io of those applying fOr j Obs to the number of  j obs available 

would be consi d e rably lower. This woul d  resul t in decision makers 

also being conce rned with minimising false negative e rrors 

( reject ing tho se people who would have been a suc cess ) . 

This simpl e concern fO r improvement o f  success in  selection has 

p rofound impl i c ations for the value o f  the somewhat low valid ity 

coeffi c i ents obta ined in the selection l iterature . I t  has the 

e ffect  of making even low correlations valuable for the personnel 

d ecision maker . This o c curs because of  the possible manipulation o f  

cut off scores b y  d ecision makers . This is  best illus trated 

d iagramatically . Figure 6 . 1  shows an elipse , which encompasses a 

s catterplot of  a validity coeffic ient o f  . 5  b e tween a hypo the t i c al 

p redic t o r  and c ri terion . The movement o f  the cut off score on the 

p redic to r from A to A1 can be seen to totally remove all cand idates , 

who as a result O f  previous use O f  the selection d evice , turned out 

to  be fai lures . The  ability  of a decision maker to use the cut Off 

point in this way is dependent on obtaining cand idates whO score 

h igh enough on the pred ic to r ,  and this can usually only be achieved 

by having a larg e pool of  c andidates from whom to select in the 

first pl ace . 

This use of  a cut off score minimises false positive errors but on 

the other  hand maximises false negative errors . In a selection 

s i tuation where there is a necessity to recrui t large numbers of 

people  from a small pool , some compromise is necessary .  This 
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Figure 6 . 1 A hypothet ical relat ionship between two var iab les , a 
pred ic tor and a criterion , showing the effects of  the movement of  
the cut o f f  s core on the p redic tor . 
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resul ts in a cut off po int being selected which allows a reasonable 

number of candid ates to reach the predictor  cut o ff score .  This  of 

c ourse increases the chances  of making false posi t ive  errors , which 

for som e occupations , such as that  of  an astronaut where the cost of 

a false positive error is high,  would be unac ceptable . 

6 . 3  Metho d s  of Opt imising Cut Off Scores 

Von N eumann and Mo rgenstern ( 1 947 ) and Wald  ( 1 950 ) d escribe methods  

t o  ident i fy diffe rent cut o ff scores , accord ing to the relative 

importance  of fal se positive and false negat ive erro rs fo r any 

p articular  selec tion situa tion. Taylor and Russell ( 1 93 9 ) , for 

exampl e ,  devi sed tables which show the percentage of  newly selec ted 

individ uals who will be successful , through the use of the 

pre-selection success rat e ,  the selection ratio , and the validity o f  

the pred i c to r .  T h e  tables show what happens t o  the propo rtiOn o f  

t rue po s i t ives to  total po sitives a s  the predictor  cut bff and 

c riterion  cut off scores are moved up and down . 

A belief  that the Taylor  and Russell tables do not allow fo r degrees 

o f  success  and failure , and the necessity to  identify a simple 

c riterion  score separating success from failure , led to the 

d evelo pment of the Naylor Shine tables ( Naylo r  and Shine , 1 965 ) . The 

extent to  which the inabi l ty of Taylor and Russell tables to allow 

for deg rees of success and failure is a limitation may be 

exaggerated for personnel selec tion situat ions where , as has already 

b een sta t ed ,  o ften this is all that the prac titioner in indust ry is  

i nterest e d  in  doing . 
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The Naylor Shine tables allow the calculation o f  the payoff o f  a 

selecti o n  devic e  through describ ing the difference in average 

c riterio n score fo r those selected compared to the original group . 

Job pro ficiency in this case is a continuous variable  and the gain 

from sel e c tion is calculated by sub trac ting the criterion means of  

the two samples , thus avoiding the  necess i ty o f  specifying the 

c riterion  score se parat ing the suc cessful from the unsuccessful . 

In prac tical terms the value of  this is  questionable , because in 

practi c e  there is  always a cut off score between the successful and 

the unsu c cessful : not spe cifying i t  simply avoids the issue . 

Ano ther technique for describing the payo ff from selection in terms 

of percentage inc rease in job proficiency was described by Ghiselli 

and Bro wn ( 1 95 5 ) .  They construc ted a nomograph which showed the 

relationship between val i d ity , the selection ratio , variability in 

j ob pro ficiency ( ratio o f  the best  to the poorest wo rke r) and pe r 

c ent improvement in pro fi c iency . 

The nomograph is reproduced as figure 6 . 2  and though i t  appears to  

have ut i lity many pract i t ioners woul d find i t  difficul t to read and 

underst and it . There is also some doub t about the abili ty o f  

anybody t o  reliably provide a ratio of  how much better their  best 

wo rker is than their  worst . In  some ways the technique could be 

accused of bringing psuedo-objec tivity to  dimensions that are very 

s ubjec t ive.  

The common feature of all these methods is  that they d emonstrate 

that the utility of a selec tion method fo r person�el decision make rs 
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is  no t d epend ent on  the valid ity coefficient alone . Low valid ity 

coeffi c i ents can be compensated fo r by large diffe rences betwe en 

good and poor wo rkers , and a large pool of people from whom to 

s elect . The form e r  is very much j ob depend ent and a subj ective  

assessm ent  for the  pract i t ioner .  The  lat t e r ,  wi th the large number 

of unem ployed a ppears to be a consistent feature of any positiOn 

t hat is ad vertised at present .  

I t  would seem therefo re that given the right circumstances valid i ty 

c oeffi c i ents as low as . 2  can be useful in personnel selec tion , 

where they migh t  be regard ed as of  l ittle use for precise c riterion 

predic t i on. 

6 . 4  The C riterion Problem 

The earlier consideration of the value Of  common selection methods  

for  perso nnel sel e c tion neglected to report the impo rtance of  a 

r eliable  and vali d  criterion for the evaluation of  the methods . 

To il lustrate the relationship between predi c to rs and c ri teria Blum 

and Naylor ( 1 968 ) used a Venn diagram which is reproduced as figure 

6 . 3 .  The  model introduc es the additional concept of  the ultimate 

c ri terion which is  d efined as "a theoret ical and ideal c riterion 

that usually exis ts  only in the psychologist ' s  mind . I t  is  the 

" true " c riterion of suc cess while our ac tual criterion is the 

m easure we have been forced to adopt simply because we can do no 

better" . 
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Th e mod el is  h elpful b ecaus e i t  shows i n  a typical vali dity study 

how poorly th e actual cr i t eri on u s ed mi ght r epr es ent the cr i t erion 

that is  i n t end ed .  It  hi ghl ights th e error and bias that can occur 

i n  th e m easur em ent of  t h e  actual cr i t er i on , and shows that in the 

evaluat ion o f  any d eriv ed validity coeff i c i ent b etween a pr ed i ctor 

and a cr i t erion , cogni sanc e must b e  tak en o f  th e r el i ab i l ity and 

validity  of th e cr i t erion u s ed in th e study . 

Th e posi t i on o f  the circl es in Blum and N aylor ' s  mod el a r e  o f  cou r s e  

n ot fi x ed and can vary according t o  how t h e  r elationship b etw een th e 

three con struc ts i s  vi ew ed .  - F i gur e 6.4 shows a v ery much mor e  

p essimi stic vi ew ,  wh er e  the actual cri t erion b ears no r elation ship 

a t  all to the u l t imat e cri t erion nor to th e p r ed i ctor . I f  this  was 

t ransl a t ed into validity coeffi c i ents the r elationship b etween t h e  

p r ed i ctor and th e crit er i on woul d  b e  z ero , y et th e pr ed i ctor wou ld 

in fact b e  account ing for some variance in an ult imat e cri t er ion , 

which is  not b eing m easur ed .  

F i gu r e 6.5 shows a much mor e opt imi stic v i ew o f  this r elat ionsh i p , 

w i th th e actual c r i t erion p er f ectly m easur ing t h e  u l t ima t e  

crit erion . I n  practi c e  th e actual cri t erion wou ld usua lly fall  i n  

b etween th es e  two extr em es .  How ev er ,  this  can n ev er r ea l ly b e  

a s s es s ed and it i s  th e task o f  th e psychologist i n  any r es earch 

und ertak en to r educ e the eff ect of  error and bias in the actual 

crit erion as much as poss ibl e. 

Any compar i son of t echniqu es in a critical r ev i ew consid ers t r ends 

in val id ity co ef f i c i ents ov er a lar g e  numb er of stud i es rath er than 

a commitment to on e or two pi ec es of r es ear ch , wh ich might support 
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the pre concept io ns of the indiv idual psycho logist . This use o f  a 

number o f  stud i e s  also p rovides a safeguard against the d ifficul ty 

of contro lling the reliab ility and valid ity of the cri terion .  I f  a 

number o f  studies  are used , and a consist ently significant level o f  

valid i t y  i s  found , it  emphasises the robust nature o f  the t echnique , 

and som e  confi d ence can be felt in  the uti lity o f  the selection 

method . The cri t e ria obtained for the  evaluation o f  selection 

methods are often unreliable and invalid , but there is  no reason to 

suppose that cri t e ria obtained are any different from method to 

method . The work sample  t est however, could fOrce practitioners to 

c onsider the job for which peOple are being selected a little more , 

with con s equent benefits fo r the criteria that are used to evaluate 

the metho d .  The re is however,  at  present , no evid ence to suppo rt 

this hyp o thesis . 

S ince there is  no real way o f  establishing the valid ity and 

reliab i l ity of most  criteria i t  i s  surprising that most valid ity 

research in an ind ustrial setting has continued to regard the 

c riteri o n  as a continuous variable , when in  many situa tions a 

p ractit i o ner ' s main concern ,  fo r any s ingle individual , is  the 

probab i l i ty of that ind ividual being c lassed as successful on the 

j ob .  The practi t ioner ' s aim is to discriminate at selec tion between 

the potentially successful and po tentially unsuc cessful . This  black 

or whit e  d ecision is much simpler to accomplish in terms o f  

c riterion construc tion , and less prone t o  erro r ,  since assessors o f  

i ndivid uals a t  work are no t being asked to consider d egrees o f  

success or  failure . I f  the latter i s  attempted there are techniques 

such as Behavioural Anchoring (Smith and K endall 1 963 ) ,  Pair  

C ompa ri sons ( Guilford 1 954 , Edwards 1 957 ) ,  Mixed S t and ard Rating 
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S cales ( Blanz and Ghiselli 1 972 ) and the Fo rced Choice  Me thod 

( Gui l fo rd 1 954 , Zavala 1 965 ) , available to reduce the common e rrors 

of halo , central tendency and positive and negative l eniency . These 

t echniques improve the reliability and valid ity of judgemental 

method s ,  but the i r  use demands technical knowledge which very o ften 

the prac t itioner neither po ssesses , nor has access to through o ther 

sources . Most c ontinuous judgemental c riteria used  by p rac titioners 

a re Oft en based on simple g raphic rating scales , with all their 

p roblem s of erro r and bias . 

6 . 5  Non Judgemental Cri teria 

Non judgemental criteria such as produc tion data and records o f  

absent eeism and punctuality are p rone to other so rts o f  problems . 

Objec tive produc tion data have three main problems , their  

reliabil i ty,  the changing nature o f  wo rk , and the difficul ty of  

o btaining obj ect i ve data for superviso ry and managerial jobs . 

In a s tudy o f  the reliability 

( 1 959 ) designed an expe riment 

o f  p roduc tion data Ro the and Nye 

to assess the stability o f  output 

rates fo r machine operato rs . They found that the way wo rke rs we re 

paid affe cted the s tability of produc tion data . Greater stability 

was fbund for the measures of amount of  production when people were 

paid on an incent ive sys t em ,  than when they were paid on a rate for 

a day' s work . 

The reliab ility o f  produc tion data is further compl icated by the 

inequali ty of time periods  when observat ions of produc tivity are 
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taken . If observation s o f  output are taken over a one week period , 

a number of unu sual events ,  such as power cuts , or  a lack o f  raw 

m ateri a l s ,  coul d affec t  output for that period . A rel iable 

measurem ent demands a per iod o f  t ime long enough to remov e the 

i nfluen c e  of suc h  events .  Thi s  may not be po ssible i n  large scale 

valid i t y stud i e s , and so the experimenter has to resort to a 

j udgem e ntal method . 

The changing nature of work a l so causes problems for the collection 

o f  prod u c t ion data . Less and l ess worker s are now d i rectly i nvolved 

w i th mak i ng uni ts o f  production ; they are now more involved with 

m ind ing the mac h i nes that have d i rectly taken the i r  pl ace . A good 

e x ampl e is the u s e  of ' robots ' in car manufactur i ng by the Fiat 

motor company and other international car manufacturer s .  Thi s  

change i s  causi n g  the obj ective measurement o f  the output o f  manual 

worker s to be as d i fficu l t  as that of ob j ectively measu r i ng the 

output of manager s . I t  cannot usually b e  done i n  any meaningful 

way, so j udgemen tal methods are substi tuted . 

Th e  d at a  ava i l able from personnel d epartments i n  the form o f  

turnov er and ab sentee records a r e  o f  l im i ted value as criter i a . 

They m a y  be of some impor tance , i f  they are av a i l able for manual 

j obs , b u t  their use woul d be mi s l ead ing and somewhat i rrel evant for 

m anager i al occupations . Latham and Ru ssell ( 1 977) i n  a study o f  

a ttend a n c e  record s also showed that they had l o w  reliab i l ity thus 

s uggest i ng that if any d ata of thi s  type is used care ful checks 

s hould be made on how it is  coll ected . General l y  if personnel data 

i s  used re searche r s  have to set up the collecting procedures for 

t hemse l v es , thi s  at least ensures that there i s  some check on the 
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care wi th which the records  are collected . 

I t  does seem that researchers are reluc tant to set  up , o r  find 

d ifficul ty in set ting up such procedures , for a s tudy by Guion 

( 1 965 ) reported that 81  per cent of the validation s tud ies in the 

Journal of Appl ied Psychology between 1 950 and 1 95 5  used a form o f  

j udgemental asse ssment a s  the c riterion . 

6 . 6  Prac tical Psychology and The Criterion 

A c are ful study of the criterion problem suggests that obtaining 

reliable  and val i d  criteria is difficul t .  The simple division o f  

any asse s sment into those who have been successful and those who 

have no t ,  must help reduce many e rrors in the assessment o f  people 

in  work . As Downs ( 1 970 ) has communi cated in her consid eration o f  

the cons t ruction o f  wo rk samples for  t rainabil ity assessments ,  

skilled workers do not find it difficul t to separate good worke rs 

from poo r  worke r s .  She uses this observation as a means o f  helping 

to  dis t i nguish the crucial elements in a skill  so that a wo rk sampl e 

can be cho sen that contains these elements . If  this is the case i t  

seems reasonable to use a s imple d ivision into successful and 

unsuccessful as a basis for the criterion in the first place , and 

get assessors to allocate the people being assessed to these groups . 

This change o f  method also has implications for any mul tivariate 

s tudy of the valid ity of  any pred ictor.  Gill ( 1 97 9 ) , for example ,  

i n  suggesting the desirability o f  multivariate research on the in  

basket test  suggests the use  of mul tiple regression . The  use of  
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this t echnique a llows for a cont i nuous d ependent variable ,  o r  i n  the 

c ase of a valid ity stud y ,  a conti nuous criterion.  The argument has 

a lread y b een mad e  that c ategorical data shou ld be used i n  the 

c r iter i o n  and thi s  suggests that multiple d i scriminant analys i s  i s  

t herefo r e  a more su i table techn i qu e .  

Di s c r iminant analys i s  attacks the problem o f  c lass i fying i nd ividuals 

i nto gro u p s  based on the i r  scores on a test or tests.  The 

p redic t i on i s  done on the b a s i s  of a leas t  squares composite o f  the 

n umber o f  test scores , from which a pred iction of success or lack o f  

s uccess o n  a par t i c u lar c r i terion is  mad e .  I t  i s  i nteresting that 

K er li n g e r  and Pedhazer ( 1 973 ) in  thei r  d iscussion of di scriminant 

a na lys i s  note that "Although d iscriminant analys i s  seems not to have 

b een use d  v ery muc h  in behav ioura l and educationa l research , i t  has 

i ntere s t i ng poten t i a lit ie s . "  There is  a lso a remarkable coincidence 

i n  the ear ly example they suggest for its possib le use : 

"Ta k e  a rathe r  unusu a l  but potent i a lly fruitful example .  Suppo se we 

h ave thr e e  meas u r e s  of adm ini strative  pe r formance acqui red through 

t he In B a sket Te st (Hemphi ll, Gri ffi ths , and Frederiksen , 1 962 ) :  

Abi li ty to Work with Others , x 1 , Mot i vation for Administrati v e  Work , 

x 2 ,  and Genera l Professiona l Ski ll, x3 . In add i t ion we have ratings 

of the same admi n i strator s on the i r  admini strat i v e  pe rformance , as  

o b served on the j ob or  i n  s imulated admin istrative s i tuation s .  

The� ra t i ngs a r e  simply " succe s s ful" and "unsuccessfu l" .  How c an 

w e  assign the ind i v idua ls - and other ind ividuals not in the samp le 

- to the successfu l and unsucces s fu l groups? " The i r  answer i s  by 

u si ng d i s crimi nant ana lys i s  and it is  the use of the above rat ionale 

a nd the e a r ly argument o f  thi s chapter that determined the use of  
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this s t a tistical treatment for the valid ity stud ies o f  the in baske t  

t est in this research. 
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CHAPTER 7 

AIMS H YPOTHESES AND M ETHOD 

7 .  1 Aim s  and Hypo these s 

The main a i m  o f  the pre sent stud y  i s  to d emon st rate the value o f  the 

i n  baske t test as a part o f  p ractica l  psyc ho logy .  To be reg a rd ed as  

p ractic al psyc ho logy ,  in  b asket tests sho uld hav e inter scorer 

reliab i lity,  b e  e a s i ly adm inistered , d esigned and scored in  the rea l  

life set t i ng and sho uld b e  v alid . To prov id e a foc us for thi s  aim , 

four hypotheses we re con struc ted and tested i n  the re sea rc h .  

They were : 

1 .  A s ing le v ariab le o f  ov era ll asse s smen t  o f  perform ance on the i n  

b asket test wo uld be a t  lea s t  a s  good as  a m ultiv ari ate method o f  

scoring the test ov er a n umber o f  samples . 

2. The sing le v ari ab le of ov era ll asse ssment o f  pe rformance on the 

i n  basket t e st is a v alid method of m a rking in b asket tests ov er a 

n umber of s ample s . 

3. The overa ll asse ssm ent of pe rformance on the i n  basket test i s  a 

re liab le m easure o f  in  basket pe rfo rmance . 

4 .  The in  b asket test can be designed and adm in istered by a 

p ractit ioner and be  shown to hav e lim ited conc urrent v alid it y .  
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Some explana t ion of  the hyp o theses and how they relate to practical 

psycho logy is ne cessary . The first hypo thesis deals wi th the single 

variab l e  approach  as oppo sed to the mul tivariate approach to  scoring 

t he in b asket test . I t  is likely that any mult ivariat e  scoring 

p rocedur e  woul d be compl ex and al though it could be valid i t  would 

be extre mely difficul t for practitioners to use because of the 

n ecessity to combine the ind ividual scores in a statistical way , 

usually through multiple  regres sion or  d iscriminant analysi s .  The 

multiva riate me thod of scoring the in baske t test is therefo re not 

p racti c a l  psycho logy. A comparison between the two metho d s  was 

conduc t e d  because  a second a ry aim o f  the research was to estab lish 

i f  the mu ltivariate  approach was useful for predic tive purposes in  

an appl ied psycho logy sense . This general aim was  an attempt to  

fill  the gap suggested by Gill ( 1 979 ) that up  to the present a 

multivariate approach to predic tion using the in baske t  test had not 

been at t empted . 

The first hypo thesis was tested using two d iffe rent sorts  o f  

c riteria . One w a s  a measure of general success on  a n  examination 

which is  d escribed later and the other was a specific measure o f  

b ehaviour :  how well the people who did the i n  basket tests kept to  

a stric t t imetab le  for completing work . 

A study in the practical setting served the dual purpo se o f  further 

t esting the valid ity of  the single measure of  overall assessment o f  

performance on the in basket test  and testing hypo thesis four. 

The research conducted to tes t the hypo theses can be d ivided into 

four pa rts . A reliability study ,  facto r analyses , d isc riminant 
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analys es  and the freezing works study . The reliability s tudy was 

conduc t ed to establish the reliability of the single measure o f  

overall assessment o n  the in basket  t est ( hypothesis 3 )  and t o  

establish the rel iability of  the o ther scoring categories used in 

the resea rch. I t  was on the basis of attaining reasonable  

reliab i l ity coefficients ( in this study , . 7 )  that  sco ri�g c at egories 

were allowed to be used in the study o f  the mul tivariate approach to 

predic t ion using the in basket test . The factor analyses we re 

c onduc ted  in an attempt to further reduce the num ber  of variables 

for the multivariate study and to fulfil a subsidiary a im o f  

explorat ion t o  discover if mbre general and s impler methods  O f  

multivariate sco ring could be established by compa ring the results 

of the p r esent study with previous facto r analyses o f  in  baske t 

t ests . The  discriminant analyses were conduc ted to test hypo theses 

o ne and two .  The study in the prac tical setting ( the Freezing Wo rks 

S tudy ) was conduc ted to  test hypothesis fOur.  The subj ects and test 

u sed in the first three parts o f  the research were 

these parts cons t i tuted what could be called 

evalua t ion of in basket tests but with a fo cus 

the s ame and 

a psychometric 

of testing the 

hypotheses described earlier .  For this section an attempt was mad e  

to  fulfi l the usual demand s of  such stud ies and the particular 

p roblems associated with them , which are described below . 

7 . 2  Prob lems Asso ciated wi th a Psychometric Evaluation o f  I n  Baske t 

T ests 

To test  the first three hypo theses large numbers of subj ects are 

reqUired to red u c e  the possibility of  chance resul ts as far as 
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possible .  When evaluating selection methods such as more 

c onvent ional paper and pencil tests , problems o f  sub j ec t  acquisit ion 

o c cur , but the p roblems are greater in psychometric s tud ies of the 

in baske t test because it is necessary to test peopl e for whom an 

assessm ent in a managerial skill is available . 

To carry out the research on the psychometric aspec t s  o f  in  basket 

t ests a c ompromi se has to be mad e  between d esigning the in basket 

for a spe c i fic job and evaluating i t  rigorously wi th an ad equate  

sampl e . That i s  why for this research a general form o f  an in 

basket was designed which was not related to a specific  j ob .  It  was 

c onstru c ted so that it  could be completed by a large . group o f  

availab le subj e c ts , about which some independent cri terion s cores 

were available which had some relevance to the job of  a manager . A 
s eparate  piece o f  research was requi red to test the robustness o f  

the in basket test i n  a real life situation.  This  later research 

would have to compromise many of the requi rements of a good 

psychometric study but would have the advantage of being a wo rk 

sampl e ( in bask e t )  t est d esigned to pre d i c t  perfo rmance for a real 

j ob. 

The fourth part of the study is discussed separately ( in Chapter  1 2 ) 

b ecause o f  the ra ther diffe rent nature of the research . The rest o f  

this chapter deal s with the subj ects used i n  the first three parts 

of the res earch and the circums tances in which they took the 

s pecially designed Plasto in basket test . The d esign and scoring 

procedure of the test itself is detailed in the next chapter.  
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7 . 3  T he Subjects Used in the Psychometric Evaluation S tudy 

The biggest source o f  subj ec ts for psychologists are stud ents . This  

i s  hardly surpris i ng since psychologists  are so  bften involved in  

t eaching them, and can make the completion of particular tasks a 

necessary requirement for the completion o f  a course . The 

c ircumstances of the present study were no different . The bulk o f  

subjec ts  used i n  the first  study we re stud ents , b u t  the addition o f  

a separa t e  group o f  s cientists wo rking at  the Depa rtment o f  

S cient i fic  and I ndustrial Research , together with s pecial 

c i rcums tances surround ing the nature of  the stud ents used , made the 

s ampl e somewhat  more heterogeneous and consequently more comparable 

t o  a sample of managers from indust ry .  

Table 7 . 1  gives details of  the sampl e available fo r the  facto r 

a nalyt i c  and disc riminant analysis stud ies which formed the core of  

the fir s t  part of  the research.  The first fifty in baske ts , which 

were from the 1 977 extramural stud ent group were also used for the 

assessm ent of the reliabil ity of scores . 

Three large groups o f  stud ents we re used in the research . These 

were groups one , two and three , which were respe ctively 1 977 

extramural stud ents , 1 978 internal stud ents , and 1 978 extramural 

s tud ents . The internal stud ents were like any o ther stud ent group 

and suffe red the usual problems g roups of  this kind have , compared 

to a gene ral popu lation sampl e ,  for conduc ting research . They we re 

young and , perhaps more importantly which is related to their  

youthfu lness , they lacked experience of  wo rk . Thi s o ccurred because 

they fo llowed the usual pattern of  coming to University s t raight 



Group Sample Size 

1977 Extramural Students 192 

1978 Internal Students 66 

1978 Extramural Students 114 

DSIR Sc ientists Group A 2 1  

DSIR Sc ientists Group B 14  

DSIR Scientists Group c 24 

Total 431 

Table 7 . 1  Name s and sample sizes of the groups used in the research 

Below 35 

Above 35 

Female 

1 5 2  

76 

Male 

98 

27 

1 1 1  

Missing data 78 subj ects unclassified 

Table 7 . 2  

sample 
A cross-tabulation of the age and sex of the total 
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from s chool . 

The  extramural students we re very d ifferent subj ec ts . ' Ex t ramural ' 

i s  the name given to stud ents at Massey University who a re doing 

c ourses by corres pondence . In this respe c t ,  they a re little  

d ifferent from s tudents completing degrees at  the Open University in 

B ri tain or the various correspondence Universities in  Australia such 

as Armad ale . They d iffer from internal full t ime s tud ents in  two 

important respe c t s .  Fi rstly ,  they are usually fully o c cupied wi th 

some o ther  daytime activity that prevents them from attending 

University during regul ar hours . This a c tivity can range from 

l ooking after a home and family to being a fisherman hothing is  

e xclud ed .  Secondly ,  they are usually older and thus provide a 

g reater s p read of  ages in a sampl e .  For experimental purposes this 

makes them more comparable  to the target group of  managers . The 

g reater s p read of age in  the extramural s tudent groups also means 

that thes e  groups are more aware of the world of wo rk b ecause of the 

experience  they possess . The age d ifferences are clearly shown in  

Tables 7 . 2 ,  7 . 3 ,  7 . 4 ,  and 7 . 5 ,  which are a crosstabul ation o f  the 

various g roups us ed , showing their ages and sexes . 

Three  groups o f  D . S . I . R .  s c ientists were also used in the research . 

These subj ects we re obtained at a s c ience management course which 

they we re  oblig ed to att end . The s cientists  were regard ed as some 

o f  the most promising in their respec tive fields , and were regarded 

as the s t rongest candidates for future promotion into adminis t rative 

roles , should they choose to apply . 



Female Male 

Be low 35 89 37 

Above 35 37 1 7  

Mi ssing data 1 2  sub j e cts unclassified 

Table 7 . 3 A c ross- t abulation bf the age and sex o f  the 
1 977 E x t ramural student sampl e 

Female Male 

Below 35 1 6  40 

Above 35 3 3 

Miss ing data 4 subj ects unclassified 

Table 7 . 4  A c ross - tabulation of  the age and sex of the 
1 978 I n t e rnal stud ent sampl e 

1 1 3 

The add ition of  this group to the sample helped make the expl o ration 

by factor  analys is  of  the scoring categories , which was one of  the 

analyse s  conduc t ed in the research , even more generalisable to 

manager i al groups . For the purpo ses of id entification ,  the sampl e 

o f  scien tists we re separated in the computer analysis on the bas is 



Female Ma le 

Below 35 47  2 1  

Abo v e  35 36 7 

Mis s i n g  data = 3 s ub j ects unclassi fied 

Table 7 . 5  A c rosstabul ation of the age and sex o f  the · 
1 978 Extramural student sampl e 

1 1 4  

of the sc i ence management cour se they attended where the tests we re 

c ompl et e d .  No d i fference was antici pated between these separate 

g roups of scient i s ts.  No cross tabulation o f  age and sex was 

a va ilabl e  for the D. S. I . R. scient i sts becaus e  age d ata was 

unavai l a b l e .  Some student sub j ects were a l so not class i fi ed i n  the 

t a bles bec ause data concer n i ng the i r  ages was not made avai l ab l e .  

7 . 4  The Administration o f  the Plasto I n  Basket in  the Psychometr i c  

Study 

There is  some argument in the formal l iterature on test i n g  about the 

m erits of test ing for speed or powe r .  Anastasi ( 1 976 ) desc ribes a 

s peed test as one in  which individual differences depend entirely on 

s peed o f  performance . Al l the items are o f  uni formly low d i ffi c ul ty 
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and they are wel l  within the ability l evel of  the persons for whom 

the test  is designed . Time allowed for the test is made so sho rt it  

i s  impo s s ible to  compl ete  all the  i tems , so speed of  wo rk i s  

reflec ted  heavily i n  a person ' s  final score . A pure powe r test  on  

the  other  hand has a time limit long enough to allow everyone to  

a ttempt all  items . The d i fficul ty o f  the items is s teeply graded , 

and some of  the items are too difficult for anyone to solve , so that 

no one can get a pe rfect  score .  

The d i fference between items i n  a conventional paper and pencil test 

and an in basket test will be discussed in ful l  later .  Suffice it  

t o  say that there a re no items in the conventional sense in an in 

b asket test , so to talk about items being more d ifficul t than o ther 

items do es not really make much sense in the context of wo rk samples 

in  gene ral ,  and the in basket test in  particular . The general 

approach adopted in the pro cedure is that of a power test , in that 

role pl ayers were expected and encouraged to complete the tes t .  Any 

parts no t attempted were a function of the role playe rs ' deliberate 

choice . Consequently the lack o f  response to any part o f  the test 

c ould pe regard ed as a sco rable behaviour on  the test . 

To al low role  playe rs as much time as possible to compl ete the test 

they we re allowed in the case of the internal University s tud ents to 

take the exercise home and were given a week to  compl ete it . 

Extramural stud ents ( co rrespondence stud ents ) we re sent the test by 

post , and were asked to compl ete i t  wi thin a set time period , 

usually no longer than six weeks . This d iffe rence in time al lowed 

to sit th e test wa s not consid ered an impo rtant difference between 

the group s ,  because  it was found when the test was d esigned that 
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mos t people c ould complete i t  wi thin two hours . The D . S . I . R .  

s c ientis ts  were given the test on their management courses and were 

allowed enough t ime to complete  the test  to their  individual 

s atisfac t ion. 

In a real life selection situation the lack of supervision could be 

a problem , becaus e of the temptations to role players of asking fbr 

the hel p  and advi c e  of othe rs , which would affect  the resul t s .  I n  

the first  study b f  this research i t  was not regard ed a s  a p roblem ,  

because the prima ry aim was to obtain more d etailed psychome tric 

knowl e d ge about in  basket  tests .  In  ord er to achieve this a l arge 

populat ion of s c o res on such tests was necessary .  The non 

supervision aid ed the c ollection of data , but would not be  

c ontemplated fo r any practical selec tion situation.  As is repo rted 

later , the sampl e  for the real life study was supervised when the 

t est was taken. F o r  the non- supervised group there was l ittle  

motiva t i on to  get help to  complet e the test , because pe rfo rmance on 

the test  was not a contribut ion to a final mark on  any course . 

7 . 5  The Dependent Variables o r  C riteria used in  the Psychbme tric 

S tudy 

One o f  the hypotheses in the study tests the psychometric value o f  

the in basket test for pred ic ting perfo rmance . I n  a study o f  this 

kind it is necessary to have  relevant cri teria that can be seen as 

meaningful and tha t are no t too d isparate from the c riteria that are 

used by people in prac tical settings to assess the perfo rmance of  

people a t  work . 



1 1 7 

Th e sub jects of  thi s ex p erim ent wer e  mostly stud ents . A natural 

c ri t er i o n  to adopt ther efo r e  would be th ei r  acad em i c  suc c ess o r  

failur e o n  the cou r s e  th ey w er e  taking .  Th e u s e  of such a v a r i ab l e, 

whi l e  n o t  fulfi l l ing all the r equi r em ents o f  a v a r i ab l e to b e  b a s ed 

on a c r i t erion o f  succes s  i n  a manag erial  j ob ,  do es b ea r  a 

c onsid er abl e num b er of s imilari t i es to a manag em ent ski l l , a s  c an b e  

s een from a con s i d erat ion o f  som e o f  the l i t eratur e. 

Muc h effort has b een con c ent rat ed on p r edicting acad em i c  suc c ess at 

u n i v er s i t i es .  Entwi st l e ( 1 974 ) d i scuss ed two r epo rts ( Choppin O r r  

Ku rl e F a r a  and Jam es 1 973 , and Pow el l  1 97 3 )  on th e r esul ts o f  such 

r es earch . Paper s have b een pub l i sh ed di scuss ing va riously th e 

r elati on ship b etw een p er sonal ity and acad emic atta inm ent ( E l l i ott 

1 972 , En twi stl e and B r ennan 1 97 1 ) ,  the r elat ionsh i p  b etween scal es 

o f  mot i v ation and study and acad em i c  attainm ent ( Entwi stl e N i s b et 

E nwist l e  and C o w ell 1 97 1 ) and i nt el l i g en c e  t ests and a cad emic 

a ttainm ent ( P i lkington and H a r r i s  1 967 ) . A l imi t ed succ es s  has b een 

obtain ed using t ests fo r th e p r ed i c tion of  a cad em i c  p erfo rman c e, but 

p r evio u s  acad em i c  p er fo rmanc e r ema ins the b est singl e p r ed i cto r .  

Th er e i s  lit t l e doub t that int el l i g enc e i s  not th e sol e d et ermi n er 

o f  per fo rmanc e at Un i v er si t i es .  P er sonal d i s c i pl i n e, mot i v a tion and 

o rgani s a t ional ab i lity a l so 

abi lity of  scal es of study 

play a part . Thi s  is suppo r t ed by th e 

hab its to account fo r som e  o f  th e 

va rianc e in  d ep end ent v a r i abl es ,  l ik e  succ ess o r  fa i lu r e i n  

Univ er s ity cou r s es ( En twi s t l e  et a l  1 97 1 ) .  Wo rk by Smi th ( 1 977 ) on 

t h e  sel ection of  d ental stud ents fu rth er emphasis es th e d iv er s e  

natu r e  o f  acad em i c  succ es s .  H e  showed t h e  impo rtanc e o f  t h e  

r elati on ship b etween the m ethod o f  t�sting and the t yp e  of 
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evaluation method used in  an acad emic setting .  The evaluation 

p rocedure  for d ental stud ents includes a consideration of their  

p ractical  perfo rmance . He  showed that a wo rk sampl e ( a trainability 

assessment) based  on a ski lls analys is o f  the tasks requi red o f  

s tudent s  was the best pred i c to r  of these skills . 

Acad emic suc cess therefo re is not determined by intelligence alone , 

a nd though peopl e in managerial j obs might vehemently d eny any 

relation ship between good managerial skills  and success a t  

Univer s i ty, the way o rganisations have pursued the most suc cessful 

University graduates , even during periods  of recession , suggests 

t hat there is some contrad ic tion between what they might say ,  and 

how they act .  

The use  of  a criterion like success at a University course as a 

subst i tute for a measure o f  managerial perfo rmance is a compromise , 

so  that larger numbers than have been customarily used for valid ity 

s tudies on the in basket test  can be used . Nevertheless the resul ts 

of this p a rt of the research should give more substantial evid ence 

Of the value of the procedure.  This  in turn could lead to some 

further j ustificat ion for i ts use in practical settings as sound 

p ractical  psycho logy .  

7 . 6  The C riteria Used fo r the Research 

Final assessment marks on a course in I ndus trial and Organisational 

P sycho logy we re used as the first 

s tudy . Final asse ssment was based 

criterion in the psychometric 

on perfo rmance on five 
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assign ments carried out by students dur ing the year, some o f  wh ich 

i nvolved the use of spec i f i c  techn i ques and ski l l s  for more 

e ffici e n t  manage r i al d ec i sion making. One o f  these i nvol ved the 

i nterpretation of a corre l a tion matrix and the manipu l at ion of a 

s election ratio a n d  valid i ty coeffi c ient for optimal selection 

o f  the cour se d ecisi o n s  as des c r i bed ear l i e r .  Thi s  portion 

c ontri bu t ed 5 0  per cent o f  the s u b j ect ' s  final assessment, 

p erforma nce on a f i nal  exami nati on making up the remai nder . For the 

purpose o f  the d i s cr iminant analyses used in thi s study sub j ects 

were d i v ided i nto those who passed and those who fai led th i s  

a ssessment proce s s .  A combined total o f  5 0  per cent was used a s  the 

d i vid i n g  line be t ween tho se who passed the course and · tho se who 

f a i led .  

7 . 7  The Cr i terion Comprom i se 

Cr i t e r i a  used in  the evaluat ion o f  i n  basket tests have typ i c a l l y  

b een o f  a very general natur e .  Meyer ( 1 970 ) for exampl e  u sed a 

f actor ed superv i s ion scale for one criterion and a factored plann i n g  

a dmini s t r ation sc ale for another .  Lope z ( 1 96 6 )  u s e d  general ratings 

of performance wh en val i d ating a secretarial  in basket test and 

Wollowi c k  and M c Nama ra ( 1 96 9 )  used the i ncrease in  l evel of 

manager i al respon s i b i l i ty over a set peri od o f  time a s  the i r  

m easurement o f  managerial success.  On the other hand scor i n g  

p rocedur e s  in i n  ba sket tests employ very spe c i f i c  categori e s  o f  

b ehavi o u r  to evaluate per formance . I f  an argument i s  made whi ch 

s u gges ts that an overal l assessment of per formance on an i n  b asket 

t est cann o t  be s i g n i ficantly improved upon by the deta i l ed 
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consid eration o f  the responses o f  the role playe r ;  c ri teria must  be  

used tha t  the scoring categories of  the in baske t test  can be  

expected  to  pred i c t .  I t  seems rid iculous for exampl e ,  to expe c t  a 

s coring category such as ' discusses problem wi th subord inates ' to 

p redic t a general rating of overall perfo rmance on a j ob .  I f ,  on  

the other hand , some  indication was availab le of  the d egree to which 

a person did dis cuss problems wi th subord inates on  the j Ob and i t  

was cons i dered an important determinant of  j Ob suc cess , i t  might b e  

a fairer predic tion  t o  make using that variable . 

As has already been dis cussed , o btaining reliable and valid cri te ria 

is a diffi cult and exac ting process .  To obtain an ind ication o f  the 

d egree to which a person d iscussed issues wi th subord inates could be 

d ifficul t ,  because ultimately a reliance would have to be placed on 

some so rt  of jud gemental scal e .  These would be difficult t o  

c onstruc t i n  a rel iable and valid way fO r a behaviour such a s  

' discusses with subord inates ' because of the d ifficul ty o f  

e stablishing each and every time the behaviour occurred . To even 

begin to obtain a t ruly valid measure , an observer would have to 

follow a manager around all day - not a very practical possibility .  

This  p roblem does not apply t o  all the scoring categories used to 

s core the in baske t  test however , and it was possible in this study 

t o  obtain  a non jud gemental criterion whi ch some o f  the scoring 

c ategori e s  could be expe c ted to pred ic t .  
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7 . 8  The Des ign of ' Ontime ' 

S tud ents who compl eted the in baske t test , as has already been 

s tated , were all obliged to complete five assignments as part o f  

their ov erall ass e ssment p rocedur e .  These assignments all had to be 

c ompl e t ed by d i f ferent d ates evenly placed through the year . 

S tudents  were encouraged to hand in their  wo rk on  time by stating 

that they might fail the course if they d id not do so . Inevitably a 

number o f  stud ents  did not  meet the deadlines set , but we re allowed 

to continue in the course and in many cases sit  and pass the final 

examinat ion. The date assignments were posted by extramural 

( correspondence ) stud ents was recorded , and the availability o f  this 

d ata allowed the use of a c ri terion of a non judgemental type 

c oncerni ng how the role players d ealt wi th these d ead lines . 

Thi s variable  could have been collected and used in a number o f  

ways . The  first problem was to det ermine the method by which the 

d ates av ailable could be quantified . This was done by calling the 

d ate a particular assignment had to be hand ed in zero , and counting 

forwa rd or  backwa rds to the actual date each stud ent handed in the 

work.  N egative scores we re given t� lat e  assignments , and positive 

s co res to assignments handed in befo re the correct  dat e .  

An obvious way o f  determining a score on  this variable , which fo r 

s impl icity is called ' ontime ' would be to add up the scores ass igned 

to each assignment and use the grand total as an individual 

s tudent ' s  final score on the variable . This has the disadvantage o f  

reduc ing the importance of  lateness  for any one assignment . Be ing a 

day lat e  for one ass ignment for exampl e could be compensated fo r by 
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being ex cessively early for another assignment . I t  seems more 

a ppropriate to c o nsider being late on  even one assignment as 

c ritical , and as a resul t ,  placing a person in a group which failed 

t o  meet s e t  deadlines . Two groups were therefo re extrac ted from 

t his data ; s tud ents who managed to hand in all their  assignments on 

t ime, and those who hand ed in one or  more assignments a day o r  more 

late.  O n e  of  the d iscriminant analysis stud ies described in a later 

chapter concerned the abi l i ty of relevant s coring categories to 

d iscrim inate between these two groups . 

The in baske t  t est itself  was construc ted especially fo r the 

p sychom etric study,  and i t  is now appropriate that its design , and 

c onstru c tion be considered befo re moving on to the reliability 

s tudy , the  factor analyses , and the discriminant analys es , which 

t est the first three hypo theses set out in the first section of  this 

chapter .  
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CHA PTER 8 

THE DES IGN AND SCOR ING OF THE IN  BASKET TEST 

8.1 Two General Forms of Work Sample Design 

The design o f  work samples can take two general forms : one wh ich 

c losely follows the j o b  analys i s  of a spec i fi c  job and another whi ch 

a ttempts to captur e ,  thr ough agreement , some genera l  elements o f  a 

g roup o f  occupa t ions . The former approach has been used most o ften 

i n  the d e s ign of t ests for manua l j o bs where the point to point 

correspondence between job and test are mor e important because o f  

t h e  ind ependent n a ture o f  manual ski lls  ( Fl e i shman , 1 962 ) .  I n  

admini st rative j o bs ,  o n  the other hand , Lopez ( 1 96 6 ) suggests that 

over ha l f  of a typical manager ' s  j o b  is common with that of other 

manag er s ,  thus m a king it perhaps necessary for a parti c ul a r  i n  

basket t e s t  t o  be us ed for more than one j o b. Rather than a d irect 

po int to point rel a t ionsh i p  between a test and the j o b, the test 

d e signer concentr ates on what Stewart and Stewart ( 1 976 ) call the 

" perc e i v ed" rel evance o f  the test by the candidate and prac t i t ioner , 

but not at the tot a l  cost o f  actual representativeness to any 

i ndiv i d ual managerial jo b.  

The purpose o f  the ma j or part o f  this  study i s  to  gain further 

p s ychometric in formation a bout the in  basket procedure . 

The approach adopted i n  this research for the design of  the i n  

basket test  was ' perce i v ed ' rel evance by practitioners and takers o f  

the test s .  The us e o f  a test already avai l a bl e  was d i scarded , 
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becau s e  it wa s  felt that a n  impo rtant element of  rel evance was that 

t he comp a ny around which the test was bui l t  was seen to be based i n  

N ew Zea l and . O n l y  the d e s i gn of  a new test could g i ve the e x ercise 

s ome problems that were d i stinc t i vely local in ori g i n . 

8 . 2  The Setting o f  the P l asto In Basket Test 

Dur i n g  the i n  basket test each subj ect assumed the name and position 

of  A.P .  Al l en,  p ersonnel manager o f  Pl asto (N . Z . )  L td . Each 

s ubject was given a fact sheet ( see Append i x  1 )  wh ich includ ed 

d etail s o f  the background of  the company, its phi losophy, some 

d etail s o f  relat i o n s  wi th the union, a calendar, and a descript ion 

o f  A.P .  Al len and thumbn a i l  sketches of all the peopl e in the 

s ection . 

An attempt was made to keep informat ion i n  the fact sheet as neutral 

as poss i b l e  so tha t i t  wou l d  not slant responses to the test in any 

p articu l ar way . Thus the descr i pt i on o f  the union i s  intended to 

d epict the union as  being responsible, which should lead to a d egree 

o f  respe c t  from Al len and the organ isation as  a whole . 

The goals of the organi sation are kept po sitive  with a desire for 

good publ i c  rel a t i ons, wh ich is  not unusual for any organi sation . 

H ence the compa n y ' s  s logan " P l asto : 

c ompany " ,  whi c h  all members o f  the 

d i fferen t l y . 

the soc ially 

organi sation 

respons i b l e  

interpret 

An attempt is del iberately made to make Allen ' s  situat ion ambi guous : 
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a good exampl e is the pa ragraph on centralisation and 

d ecentralisation . I t  is  expected that , as a resul t of  this 

paragra ph , peo p l e  who play the role of  Allen would take varying 

d egrees o f  respon sibilit y ,  some t imes w i th beneficial e ffects in 

t erms o f  performance , and at othe r times negative e ffects . 

In basket tes t s  have to  be ambiguous in nature for two reasons . I n  

the firs t place i f  courses o f  action are unambiguous then there is  a 

great l i kelihood  that responses from candidate to cand idate would be 

very s imilar , with the consequence that d iffe rentiating betwe en 

their pe rformanc e  becomes  a difficul t  i f  not impossible task . 

S e cond ly as Mint zberg ( 1 973 ) eloquently observes , " I t  is not the 

d ecision making under certainty , risk or even uncertainty of the 

t ext book that the manag er  faces but decis ion making under 

ambigu i ty . "  I n  other wo rds , the in basket test must be realistic , 

and dec i s ions by managers in real life a re o ften mad e where 

circum s tances a re ambiguous . This means that the test must  c ontain 

ambigu i ty ,  because the way different peopl e cope wi th it could be an 

important means o f  diffe rentiating betwe en peopl e who a re good 

manager s  and po o r  manager s .  

8 . 3  The Personnel Manager ' s  Job Descript ion 

A copy of the j ob des c ription provided fo r the Plasto in baske t test 

is shown in Append ix 2 .  

The j ob description is not a ful l j ob analysis and in this respe ct  

theoretically fo llows the  relat ionship among j ob analys is , j ob 



1 2 6 

evalu a t ion, j ob descri ption , c riterion development and perfo rmance 

apprais a l  presen t ed by Landy and T rumbo ( 1 980 ) and represented in 

figure 8 . 1  which shows a graphic d escription of the functional 

relatio nship of j ob analys is to c riterion d evelopment . 

Job analysis in this model is conceived as a search fo r the primary 

units o f  perfo rmance . Landy and T rumbo use the example o f  a 

videotape system with stop-ac tion and slow motion capabilities used 

to  break down a golf swing into a large number of  ind ividual frames 

so that c o rrec tions to the swing can be mad e .  Any j ob would include 

a numb e r  of breakdowns o f  this type with the combination of them all 

being a j ob analysis . 

The j ob analys is therefo re would be a very lengthy document and 

probably unwie l dy for such purposes as conveying the essent ials of  a 

j ob to a new appl icant o r  to a manager who wants to get a rapid 

apprec iation of what is entailed in a large number of j obs . The j ob 

d escri pt ion is therefore written for these sorts of  purpo ses . I n  

the in basket test , i t  is intend ed that the role pl aye rs gain a 

general appreciation of  who they are responsible to , and what a re 

their general dut ies in the ·organisation . I t  is wri t ten in such a 

way so as not to influence the way the role pl ayer d eals wi th any o f  

the item s i n  the t est . I t s  set is intended t o  b e  neut ral , but i t  

may no t affect ind ividual role players in the same way . This was 

verified  by colleagues , and managers in industry ,  who perused and 

inform a l ly trie d  out the test . 
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JOB EVALUATION J 

JOB ANALYSIS CRITERION DEVELOPME,;;,"}-1 PERFORMANCE APPRAISAL 

\ JOB DESCRIPTION 

Figure 8 . 1  Relationships among Job Analysis , Job Evaluation , 

Job Description , Criterion Development and Performance Appraisal 
(Landy & Trumbo 1980) 
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8 . 4  The  Organisat ional Chart of  Plasto 

When d esigning a test which is ·related to a specific o rganisation 

the design  of the o rganisational chart is straightfo rwa rd , b ecause 

the cha r t  would s imply reflec t the organisation for whom the in  

basket t est  was be ing designed . I n  the present situa tion where the 

t est is d esigned without recourse to a specific o rganisation , the 

d esign o f  the org anisational chart is much more difficul t .  

Thi s is because  the spa n of  con t ro l  of the o rganisation ,  o r  the 

number o f  subord inates a manager is responsible fo r supervising , 

could be  any si z e .  I n  practice , span o f  control fo r any o ne j ob is 

d etermi ned by the limi tations o f  the individual to process 

inform a t ion, and the nature of the wo rk . Miller in his c lassic  

s tudy ( 1 956 ) "The magical number seven plus o r  minus two " suggested 

that any individ ual was l imited to coping wi th around seven events 

at any one  time . I t  is o f  course possible that there are ind ividual 

d ifferences in the efficiency wi th which people o rder prio rit ies , 

but ul t imately any task can be mad e  impo ssible for anyone . 

Woodwa rd ( 1 95 8 )  in her study o f  the span of control in first line 

superv i s ion in Bri tish I ndus t ry showed how the nature of wo rk 

a ffected this variable.  She found that there we re considerable 

d ifferen ces betwe en the span of control of small batch o rganisations 

( those that mad e cars and other similar goods on assembly lines ) and 

continuous process  organisations ( those that Operate on a continuous 

process fo r their  produc t ,  l ike most chemical operations ) . Small 
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batch o rganisat ions had a median span o f  control of  2 1  to  30 ; large 

batch organisations had a span of contro l of  4 1  to  5 0 ;  and 

continuous process  organisations had a s pan of cont rol of  1 1  to  20 .  

The reasons fo r the differences can be  explained by the cost  of  

e rrors i n  the respe c tive industries . The cost  is especially high in 

process o perations  where an erro r could shut down a plant  fOr days 

and resu l t  in the loss o f  millions o f  dollars , thus the 

respons ibilities for inspection and quality control tend to be done 

by managers rath e r  than wo rkers . This makes much more wo rk for 

manager s  in pro cess organisations , because the amount o f  routine 

managem ent tasks in these o rganisations are no less than any o ther . 

I t  is no t surprising therefore that organisational charts as such 

a re evolutionary in nature , and t end to change as the managers 

wi thin an organisation change.  If the o rganisation d iversifies into 

new products the formal o rganisational struc ture can be affec ted by 

the nature of  the produc ts made .  

In the  in  baske t test the  task of  d esigning the o rganisational chart 

was simplified by making the role  to be played by cand id ates that of  

personnel manager .  The position had no d irect  line responsibility,  

which is  often the case in the real life situation.  

Prev ious dis cussion has highlighted the nature of  the simulation gap 

b etween the work sampl e and the task it attempts to simulat e .  I t  is 

possib l e  that read ing the organisational chart does not provide role 

playe rs  wi th much appre ciation of their span of contro l ,  except in a 

c rude sense of knowing to whom they are responsible and who is  



respon s ible to them. Given this situation it  is only through the 

i tems that cand i d ates can get an a ppreciation of the bread th of  

their ro l e ,  for a s  in all  j obs there can be great differences 

b etween the way the organisational chart formally ascribes span o f  

c ontrol and the d egree of  span of control for the person actually 

c arrying out the j ob .  The organisational chart designed fo r the 

P lasto in baske t  t est is shown in Append ix 3 .  

8 . 5  The Design o f  the I n  Basket I tems 

In designing an in basket test based on a real j ob the items that 

make up the test can be obtained by carefully selecting from 

material  that makes up th� job .  A s  stated previously the skill  

c omes in selecting the appropriate items fo r the test , b ecause the 

task is o ne of a reduction process .  

Fo r the design of the present test such a sys tem could no t be used , 

because i t  was no t based on a specific  job . I t ems we re therefore 

s elected which i t  was thought would tax role playe rs sufficiently to 

provid e a large , and if possible , meaningful variability o f  response 

between people who took the test . 

The basis fo r i tems came from five main sources : o ther published in 

baskets ,  incid ents  personally experienced by the autho r and 

colleagues , item s suggested by managers , i tems derived from early 

a ttemp t s  to design in baskets wi th a point to po int correspond ence 

with pa r t icular j obs , and the imaginat ion of the test designer.  
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All the  items i n  the tests , together wi th the fact sheet , j ob 

d escript ion and o rganisat ional chart , were assembled and presented 

to a num ber of d i fferent people and their comments canvassed . This 

proced ure was s imilar to the info rmal try out o ften associated wi th 

more conventional standard ised t est design. 

No meaningful criticisms we re made of the i tems apa rt from some 

comment s  regard ing the d esire for further  information associated 

with som e  of them .  This  problem was regarded as insurmountable 

because o f  the ne cessity of designing an instrument that was 

manageable ,  and that could be compl eted in a reasonable time . This 

was done to ensure that the test d esigned was a practical 

psycho logical instrument .  

Essentially the designer ' s aim was to get role players to perceive 

their task as being believable , and not too d ispa rate from a 

personnel  manag er ' s j ob in a real organisatio n .  Comments during the 

d esign o f  the tes t  confi rmed that this was largely achieved . The 

intent ion  was to get the role playe rs to carry out a s imulated j ob ,  

so that their performance could be judged . 

Assuming that the ex ercise is reasonable and believable , which a 

number o f  extramural s tud ents who were wo rking in similar j obs said 

that it was , the me thod of assessment of the role playe r ' s behaviour 

assumes critical impo rtance , because it is the ac curacy with which 

this can be achieved that d etermines how well the in baske t predicts  

real life  behav iour.  The items are shown in their entirety in 

Append i x  4 .  
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8. 6 Metho d s  o f  Sco ring the I n  Basket Test 

The re are two general approaches to scoring in baske t tests . One 

involve s  a complex mul tivariate  approach , where an assessor 

c onsid ers  what the role pl ayer has done in a highly quantified way 

by analysing eac h  i tem on the tes t through the use o f  behavioural 

s coring categori e s .  Thi s  t echnique uses complex scoring sheets and 

require s the fo rmal training of assesso rs . The second method , in  

i ts mos t  extrem e form, involves interviews wi th cand idates after 

compl e t ion of the in basket with a d iscussion of  some of the actions 

o f  the c andidate on  the t est . The assesso r as a resul t o f  this 

process produces an overall rating of  the cand idate ' s  perfo rmanc e .  

A less t ime consuming variant of  this second method i s  fo r the 

assesso r to prov i d e  the overall assessment without the interview .  

The se cond metho d ,  being less d emanding of  time , would appeal more 

to prac t i tioners and consequently is practical psychology : the 

o ther methods cannot real ly be regarded as such. One of the main 

a ims of this res e a rch is to ascertain if there is any substantial 

advantage  in us ing a mul t ivariate actuarial approach compared to a 

simpl e overal l assessment of pe r fo rmance on the test . Bo th methods 

were used to  sco re the in baske t test used in this research . 

8 . 7  The Mul tivariate S c oring Method 

A consideration of the mul tivariate scoring methods used by the main 

d esigne rs  of in baskets reveals  a t endency for them to adapt the 

t echniqu e develo ped by Fredriksen in his wo rk ( Fred eriksen 1 962 , 

Frederiksen Jensen and Beaton 1 972 ) which is  fully do cumented by 
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Carl ton and Brault ( 1 97 1) . Meyer ( 1 970) for e x ampl e used thi s 

t echniqu e ,  but only those categor i e s  for which there wer e  spl i t  hal f 

r el i ab i l i ty coeffic ients over . 5 .  Th i s  resulted in  2 3  categor i es 

b eing del eted from thi s  analys i s . 

The same approach wa s used for the present research . The scor ing 

m ethod u s ed by Frederiksen et al  ( 1 972) wa s used i n  the form 

c areful l y  record ed by Car l ton and Brault ( 1 97 1) . Essenti al ly the 

m ethod i n vol ves two approaches to assessment of per formance on the 

i n  basket test , scoring for styl e and scor ing for content . The 

s tylist i c  score , as it impl ies , i s  based on the wr i tten responses o f  

t he rol e pl ayer and s o  measur es how something wa s done . A n  exampl e 

i s  the degree to wh ich the role pl ayer uses outsider s , or  the number 

of times the rol e  pl ayer asks for further informat ion . Content 

s cores re flect the cour ses of action taken by a role pl ayer and so 

m easure what wa s done . The di fference between the two measure s  a l so 

i nvolved a methodological distinction whi ch necessitates a separate 

d escri p t i on of how the scores we re obtained . 

8 . 8  Sco r i ng the In Ba sket test for styl e o f  performance 

The scoring sheets for marking styl e are shown i n  Append ix 5 .  The 

n umber s  at the top of the columns are the scor ing categor i e s  and the 

n umber s by the rows repr es ent the item numbers .  Fred eriksen et  al 

( 1 972) proceed to desc r i b e  the scor ing process : " The scorer read s 

t he respo n se to an in basket item • . • • . • . .  and then ( for most column s )  

s h e  record s a 0 or a i n  the appropr i ate cell to ind icate the 

pr esence or absence of the category of behaviour represented by the 
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column head ing . "  For columns 1 ,  3 ,  4 ,  5 ,  and 6 ,  the scoring 

p rocedure is a l i t tle diffe rent . E s t imated Number of Wo rds is coded 

from 0 ( fo r  nothing writ ten) to 4 ( fo r a long response defined as 75 

or more wo rds) . Scores in columns 3 to 6 represent the number of  

subord inates , peers , superiors , or  outsid ers who are  involved in the 

response  made by the role playe r .  

The s c oring manual ( Ca rlton and Braul t 1 97 1 ) i s  comprehensive i n  

nature and gives very pre cise d etails o n  how responses are t o  be 

i nterpreted for s coring a particular category . Appendix 6 shows a 

sampl e section from the manual by Carlton and Braul t d ealing wi th 

the sco ring detail  for the Estimated Number of Wo rds scoring 

c ategory . This provides some ind ication of  the comprehensiveness o f  

the appro ach .  The  manual in  its  entirety is 7 1  pages in length and 

provid e s  a series  of rul es for each scoring category so that scorers 

c an be as sure as po ssible  whether or not to record a particular 

response . 

The d esign of this scoring method allows for most categories o f  

perform ance an o pportunity for them t o  occur once i n  each ' item ' . 

Total s co res fo r all cat egories are obtained by add ing the columns 

o f  the s co ring fo rms and adding the sub to tals o f  the two forms . 

This to tal is the raw s co re for a category . The s tyl istic 

catego ries empl oyed are shown in table 8 . 1 .  Their  name reasonably 

reflec ts  their meaning , but Carlton and Braul t ( 1 97 1 ) provide 

specifi c detail s  of  ways of deal ing wi th actions that are d ifficul t 

to  sco re . 



Vl 
V2 
V3 

V4 
vs 
V6 
V7 

VB 

V9 

VlO 
Vll 
Vl2 
V1 3 
Vl4 
Vl S 
Vl6 
Vl 7 
Vl8 

Vl9 

V20 
V21 
V22 

V2 3 
V24 

V2 5 
V26 
V27 
V28 
V29 

V30 
V31 
V32 
V33 

V34 

V35 
V36 
V37 
V38 
V39 
V40 
V41 
V42 
V43 
V44 
V45 
V46 

V47 
V48 
V49 
vso 
V 51 

V5 2 
V5 3 
V 54 
V 55 

V 56 
V5 7 

V 58 

Table 8 . 1  The 
on the In-Basket 

Estimated no . of words 
Uses abbreviation.s 
No . of subordinates involved 
No . of peers involved 
No . of superiors involved 
No . of outsiders involved 
Conceptual analysis 

Program or physical values 

Human values-employee relations 

Aware of superiors 
Evaluation and development of staff 
Aware of poor work 

Informality to subordinates 
Informality to peers 

Informality to superiors 
Courtesy to subordinates 

Courtesy to peers 
Courtesy to superiors 

Courtesy to outsiders 

Discusses with subordinates 
Discusses with peers 

Discusses with superiors 

Discus ses with outsiders 

Requires further information 

Asks for information from subordinates 

Asks for information from peers 
Asks for information from superiors 
Gives information to superiors 
Gives suggestions to superiors 

Gives directions to subordinates 

Explains actions to subordinates 

Explains actions to peers 
Explains actions to superiors 
Communicates by writing 

Communicates face to face 
Delays or postpones decision 
Procedural decision 

Concluding dec ision 
Makes plans only 

Takes leading action 
Takes terminal action 
Schedules work speci fic day 

Schedules work spec ific week 
Indicates time priorities 
Re fers to peers 
Re fers to subordinates 
Follows lead by subordinates 
Follows lead by peers 
Follows lead by superiors 
Uses pre-established structure 

Initiates new structure 

Encourages quicknes s  
Sets a deadline 
Sets up checks on others 
Sets up checks on himself 

Concern with proper channels 

Responds with speci fic ity 

I tem not attempted 

scor ing categories used to assess the style scores 
test 
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8 . 9  Scor ing the In Ba sket test for content o f  per formance 

Conten t of per formance wa s mea sured by considering the spec i f i c  

c ourse s o f  action taken by r o l e  pl ayer s .  Since the courses o f  

a ction usually taken are un i que t o  any in  basket test , they have t o  

b e  constr ucted f o r  any n e w  i n  basket test that i s  designed . The 

p rocess i nvolves a content analys i s  of  a sma l l  proportion o f  the 

r esponses to each i tem , and a l ist of common cour ses of action for 

e ach item is  drawn up . The scorer ' s  j ob is to dec i d e  which c our se 

o f  acti o n , if any , has been taken by a role pl ayer , and to r ecord 

those taken by marking i t  on the specially designed score sheet . 

I tem 1 ,  for exampl e ,  i s  an inv i tat ion to give a talk to a Rotary 

C lub on a spec i f i c  date . A content anal ys i s  o f  some responses to 

t hi s  item revealed the fol lowi ng common courses of  action taken ( or 

pl anned ) by d i ffe rent role pl ayers : 

( a ) Agree as a soc ially responsible company 

( b ) Ask permiss ion from Mr . Cunningham 

( c) Suggest a date 

( d) Con firms/ Accepts 

( d ) Pas ses to Mr . Lowe 

( e) P a s ses to Mr . Myers 

( g) P a sses to Mr . Wel l s  

( h )  R e fuses 

Append ix 1 shows the categor ies used for thi s part of  the analys i s  

i n  their e ntirety . The scorer ' s  task is  to d ec id e  wh ich i f  any o f  

t he cour s es o f  ac t i on were taken by each role player , and t i c k  on 

the score sheet in the spa ce prov i d ed by d escription of the course 
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the dat e  

Thus i f  the role pl aye rs respond that they 

sugges t ed by Mr . Walte r s ,  the scorer  
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will go on 

would t ick 

confirm s/accepts  on the s core sheet for item 1 .  I f  the role playe r 

takes ac tions no t listed , i t  is no ted on the front of  the form in a 

c ategory called "Unusual action" . 

I n  the orig inal scoring method ( Carlton and Braul t 1 97 1 ) the to tal 

number o f  ticks on the who le form is regard ed as a measure o f  

p roduc t ivity .  I t  i s  impo rtant t o  observe at this stage that more 

than one course of action was possible for each item .  They a re not 

mutually exclus ive. 

The o riginal method also suggests that it  is possible to id entify 

two more scores which describe the courses of  action taken .  One is 

the number  of courses of ac tion judged to be imaginative , and the 

o ther is the num ber of courses of ac tion that involve making 

o rganis a t ional change . The lat ter necessitates the scorer to note 

such thi ngs as a change in personnel , assignment of  dut tes , o r  

procedu re that is more than ad hoc .  For the present s tudy i t  was 

d ecided to omit these two scores from the courses of ac tion scores . 

I t  was found tha t little  agreement could be obtained between scorers 

about what cons t i tuted an imaginative category .  There was also 

little agreement concerning what consti tuted an ad ho c 

o rganisational change , because no explanation fo r any a c tion taken 

was requi red from the role playe r .  As a resul t this scoring 

c ategory was also not used . I t  was felt  that the omission of  

c ategories at  thi s early stage would not affect  to any g reat ex tent , 

the abil ity to compare re sults with other stud ies . I t  was expected 

that the reliabil ity study would reduce the number of categories 
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anywa y ,  because  catego ries would have to be d ropped from the 

analysi s  if they proved unreliable . 

Two scores of  courses of  action were therefo re used in the main 

analys i s , they were:  

( 1 ) The  number o f  courses of  action ( v59 )  

( 2 )  The number o f  unusual courses o f  action ( v60 )  

8 . 1 0 The Rating o f  Overall As sessment 

Fred eriksen et  al ( 1 972 ) also used a compl ex rating sheet · on  which 

s corers we re aske d  to rate  such d iverse trai ts as , the emphasis o f  

d etail , and con c e rn for quality o f  wo rk . S ince these ratings we re 

never included in their research , because of low reliability 

c oeffic i ents , and the discovery after a factor  analys is that no more 

than one factor could be extracted from the correlation matrix of 

these ra t ings , they conclud ed that : "The scorers were apparently 

unable to  do more than make an overall judgement of the quality o f  

perform ance " ( Frederiksen Jensen and Beaton 1 972 ). These scores 

were omi tted from this study , but the overall judgement of the 

quality of perfo rmance was retained as a rating category . A t en 

point s c ale shown in Append ix 8 was used for this purpo se .  
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8 . 1 1 How the Plas to I n  Basket test  was Scored 

Four peopl e were involved in scoring the 43 1  in basket tests used in 

this study.  Scorers 1 and 2 marked all the tests using s tyl e 

c ategory scoring sheets A and B ,  and C and D respectively . S corers 

3 and 4 marked the firs t 50 tests  o f  the 1 977 extramural group only 

and were used simply to provid e data for the reliability study 

d escribed  in the next chapter . S corer 3 used sco ring sheets  A and B 

and S c o rer 4 used sheets  C and D .  

For  the courses of action categories , scorer 1 derived scores fo r 

all the in basket tests , and S corer 2 provided scores for the first 

50 as a check fo r the reliability study . S corer  2 gave an overall 

assessm ent of the perfo rmance o f  each role playe r and s corer  1 gave 

the sam e for the fi rst 50 , again for the purposes of the reliability 

s tudy . 

As  a resu l t  of  the scoring procedure no one person was responsible 

for deriv ing all the scores for any single role player .  The 

procedure  took about hal f  an hour for each half o f  the in baske t 

t est the s corer assessed . So an average o f  an hour was spent 

marking each tes t . Comments from the scorers and the resul ts of the 

reliab i l ty study affected  the choice of variables used in the main 

s tudy . I t  is appropriate to consider the reliability study nex t .  
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CHAPTER 9 

THE RELIABILITY OF THE IN BASKET TEST 

9 . 1  Int roduc tion to Rel iability Measurement 

The reliabil ity of an instrument is important if the instrument is  

to  gain psychome tric acceptanc e .  Prac t i tioners too  should be 

concerned that any judgement mad e  is reliable .  Practitioners are 

nevertheless oft en unawa re of the diffe rent methods  o f  asc ertaining 

the rel i ability o f  an ins t rument , and in some cases are perhaps even 

unawa re of the c oncept at all.  Hypo thesis 3 in this research i s  

"The ov erall assessment of  perfb rmance o n  the i n  basket test is  a 

reliab l e  measure of  in basket perfo rmance" . This  chapt er  d escribes 

how it was propo sed to test  this hypo thesis and how the reliability 

o f  the o ther variables in the study were also tested so that their 

adequac y  in term s of  rel iability c ould be assured fo r the 

multivariate analyses contemplated to test some of  the 

hypothes e s .  

The reliability literature owes much of  i ts present 

o ther 

day 

sophist i c ation to the area of  psycho logical tests . The construc tion 

by Bine t and S imon ( 1 905 ) of  the first intelligence test led over 

the years to a pl ethora of  methods  of  assessing reliability .  Three 

maj or me thods can be dis t inguished , each of which has i ts own 

function in demonstrating a particular feature of reliability.  They 

a re test retest reliability ,  alternate fo rm reliability ,  and split 

half rel iability ( Anas tasi 1 976 ) .  It  is proposed to discuss each in 

turn and to  asse ss  their value in relation to in baske t tests . The 
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unique nature o f  in basket tests  also necessitates the introduc tion 

of a fur t her rel iability measure , . inter- scorer reliability,  which 

will be d escribed and dis cussed later .  

9 . 2  Test  retest  Reliability 

I n  their discussion of  reliability in relat ion to reperto ry grid 

t esting , which d eveloped from the personal contruc t theo ry o f  George 

Kelly ( 1 955 ) ,  Bannis t er and Mai r  ( 1 968 ) assert that some aspe c ts o f  

reliab i l i ty are n o t  appropriate t o  the method , b ecause o f  the many 

d iffere n t  matr i c e s  and s c o ring pro to cols which are used in repe rto ry 

grids . As a resu l t  there is no one format fo r the grid which can be 

s aid to be the grid and no single coefficient which can be regarded 

as the rel iability of the grid . This view o f  reliab ility is similar 

to  Kelly ' s ( 1 955 ) own views of reliability and his belief that 

change can be expected constantly . It is more impo rtant to assess 

predic table stab ility and pred i c table change and assess 

s ignifi c ance . 

their 

This is also t rue fo r wo rk sampl e tests . In  techniques such as 

t rainabi l ity assessments Downs , ( 1 970 ) has observed that retesting 

people o n  the trainability assessment is not very valid becaus� the 

essence of the t e s t  is the ability of the subj ec t to cope with 

instruc tions at a first sitting . The extent to which the subj ect  

c opes d i c tates much of the  final assessment that is given to  

candid a t es on  the tests . I f  subj ects have already sat the test  they 

have a substant ial  advantage over  the fi rst time they sit  i t .  I n  

the area o f  semi skilled selec tion no pretence i s  made that sub j e cts 



1 42 

can never learn a skil l .  The aim o f  trainability assessments i s  

s imply to sel e c t  those people who will learn the j ob the quickest 

and wi th the lea s t  trouble  fOr the traine r .  A second t esting on  the 

same te s t  loses much of the info rmation obtained from the first  

s itting because o f  the sub j ect ' s increased famil iarity w i th the 

t est.  

Ch ange of  performance is also expec ted on an in baske t t est  rather 

than tha t  an ind ividual ' s  perfo rmance is stable over time.  This  is 

supported  by the o riginal use of the in basket test in training and 

managem ent development , where the method was used to teach peopl e 

management ski lls  and their improvement was monito red over t ime 

( Gill 1 978 ) .  The use by Fred eriksen , Jensen and Beaten ( 1 972 ) o f  an 

in baske t test to monito r artificially induced change in the climate 

of organisations again illustrates how change should be expected in 

in baske t perfo rmance rather than the reverse . Fo r the purpo ses of 

practit ioners , in general terms , wo rk sampl e tests should no t be sat 

a second t ime, b e cause of the learning effect , not  just through 

doing th e test , but  also through the abil i ty to d iscuss the i t ems 

with o thers . No  t est ret est rel iability coeffic ients were 

calcul a t ed in the present  research , but considerable attention was 

given t o  inter- scorer reliability or  the ability o f  scorers to score 

catego r i es in the same way . In passing , i t  is o f  interest to note 

that when conduc ting the validity study , the stability of  valid ity 

c oeffi c i ents we re considered over sepa rate  

consid ered unlikely that a test with a low test  

samples . I t  was 

retest reliability 

coeffi c i ent woul d genera t e  consi stently significant resul ts . 
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9 . 3  Al ternat e  Fo rm Reliab ility 

I n  convent ional standardised tests , which are designed to measure a 

psycho l o gical construc t like intelligence , i t  is  nearly always 

possib l e  for mo re than one form o f  a test to be d evised from the 

i tem poo l  to measure the construc t .  As a resul t it is possible  to 

c alcul a t e  the rel iability of a t est  by getting sub j ects to si t both 

forms o f  the tes t . This could also be done for in basket tests , but 

the only s core that coul d be compared from test to test would be 

that of overall assessment of  perf6 rmance on the t est . This is 

b ecause wo rk sample tests do not have i t ems in the c lass ic 

psychometric sense . It might be possib le to const ruc t similar tests 

but then the pro cedure would be liable to the same c ritic isms as 

those mad e  against  calcul ating t est retes t reliabil ity o f  wo rk 

sampl e t ests .  

9 . 4 The  Meaningfulness  o f  Spl it-half Reliability Coefficients 

The s c o ring sheets fo r the stylistic categories of  performance are 

d esigned so that assessors first score the odd numbered items and 

then the even numbered ones . Fred eriksen et al ( 1 972 ) designed the 

sheets in this way to fac il itate the calculation of spl it half 

reliabil ity coe fficients .  They were obtained by correlating the 

subtotals  for b o th halves of the test which are cal culated at the 

b ottom o f  each sheet  for all  the categories . This procedure was no t 

conduc t ed in the present research , because of  the questionable 

appropriateness of calcul ating split half reliability coeffi cients 

on in basket tests  as is argued below . 
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An argument has been made  previously for the d iffe rence between wo rk 

s ample t ests and more conventional psycho logical t ests . The latte r 

have i t ems which measure a unitary psychological construc t ,  

c onseque ntly the calculation o f  the equivalence o f  two halves o f  the 

t est would  have some meaning .  Wo rk sample tests on the o ther hand , 

d o  not h ave i tems . So any calculation expecting equivalence would 

be  meani ngless , and makes the calculation o f  reliabili ty 

c oeffi c i ents bas ed on the additivity o f  i t ems , such as Coeffic ient 

Alpha ( Novic k  and L evis , 1 967 ) and Gut tman ' s procedure ( Gu t tman , 

1 945 ) inappropriate.  

This is partly recognised by Frederiksen et  al ( 1 972 ) because it is  

only the sub totals on  the s coring forms that are compared for 

equival ence , and not the ind ividual items . There is some doub t . 

about the meaning of  the reliability coeffic ient calculated using 

the sub to tals o f  the categories on the two forms . I f  the 

reliab i l i ty coefficient is  low it canno t be really interpreted as 

questioning the value of  the in baske t because it is perfe c tly 

feasibl e  for ass e ssors to score a particular category more o ften for 

certain i tems compared to o thers , simply because o f  the nature of  

the item . In the design o f  the in basket test an attempt i s  made to 

reasonab ly refl e c t  a job o r  a type of  wo rk . This i s  done by 

present i ng the role playe r with mini situations to deal wi th , which 

is  anoth e r  way o f  viewing in basket  tes t i tems . Since the 

literature on lead ership ind icates quite  s trongly that the emergence 

of appro priate leadership and supervision behaviours is qui te 

s trongly d epend ent on the interrelationship betwe en pe rsonality and 

s ituat ion ( Fi ed ler 1 95 1  1 967 ) there can b e  no expectation that an 

odd even split ha l f  reliability coeffic ient will  be high . The 
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idiographic na ture of the perso nality o f  the role playe rs would 

ensure t hi s .  Ano ther way o f  looking at this problem is  whe ther 

there can be any expectation that one half of  an in basket is the 

same as another .  The answe r must  be negative,  because if one 

assumes Downs ' ( 1 977 ) cruc ial element approach to the design o f  in 

baskets there is no requi rement that any c ruc ial element should 

necessa rily appear  in more than one or  two i t ems . Since these i t ems 

may or may not b e  evenly d ivided in the artificial splitting o f  the 

in  baske t test , i t  furthe r  illus trates the rather meaningless 

exercise  of  cal culating split half  reliability coeffic ients .  

The is sue can be summed up by saying that a spl it half reliability 

coeffi c i ent is a measure o f  internal consistency o f  a test measured 

by an ex pe ctatio n that the divis ion of a test  in half would give 

equival ent halv e s . The re is no such expec tation with wo rk s ampl e 

t ests , a nd the in basket test  is no except ion.  

9 . 5  Inter Sco rer Reliability 

Inter  scorer reliab ility refers to a vital rel iability check o f  the 

interpre tation of score categories by s corers , and their consistency 

o f  scoring.  

I f  inter  scorer  rel iability coefficients fo r any category are low it  

must que s tion the value of  that category fo r any hypo thesis testing 

and stat i s tical t reatment . I t  was for this reason therefo re that 

d ifferen t scorers  rescored the first 50 in baske ts of the 1 977 
extramu ral stud ent group .  The exac t procedure fo r scoring the in 
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baskets  was g i v en in the last chapter.  The rel iab i l ity coe f f i c ients 

c alcul ated for all the in  basket scoring c ategories  i nclud ing the 

o veral l a ssessm e n t  are g i ven in table 9 . 1 .  The means and standard 

d evia t i o n s  for the variables used in  this analys i s  are shown in 

Append i x  9 .  

Ov er the yea r s  the testing l i terature has come to a c ce pt 

c orrel a t i o ns of . 8  and above as being acceptable rel i a b i l ity 

c oeffi c i e nts for tests ( Anastasi ,  1 976 ) .  The h i ghest rel i ab i l i ty 

c oeffi c i e nt used for the a c ceptance o f  variables for fur ther 

a nalys i s  in  rel i ab i l i ty studies o f  scoring categories simi l ar to 

t hose used in  the present research has been . 5  ( Meyer , 1 97 0 ) .  

Freder i k sen , J e n sen and Be a ton ( 1 972 ) have even accepted 

c oeffi c i e nts as low as  • 1 7 .  For the purposes of this study a 

r el iabi l i ty coeff i c i ent of . 7  was regard ed as a cceptab l e .  The 

c oe ffi c i e nt was s e t  a t  thi s l evel s o  that in the s c o r e  rescore 

r el iab i l i ty analys i s  at least about 50 per cent of the variance wa s 

a ccoun t e d  for. The sett i n g  o f  the l evel any h i gher wa s not 

c onsid ered necessary because the design o f  the present study i n  both 

the fac t o r  analys i s  and the discr imi nant analys i s  includ ed fur ther 

s trict rel iabi l i t y checks , both o f  a methodological nature , t hrough 

t he use of  di fferent sampl e s  to calcul ate the stati st i c s .  The 

r el iabi l i ty ana l y s i s  allows 35 variables using the above criteria to 

be avai lable for further analys i s .  They are marked i n  tab l e  9 . 1 

w i th a pl us next to the i r  name . No data were ava i l able for the 

r el iabi l i ty of the ages of subjects and the i r  sex . It was assumed 

t hat sub j ects we r e  hone st in  giv ing this data . The former could 

h a ve been falsi fied and the latter may be ambiguous , but it was fel t 

t hat there were no apparent reasons why the sub j ects themselves 
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shoul d misrepresent them . 

One interesting aspect of  the results of  this reliability analysis 

is the pe rfect  correlation obtained between the two measurements of 

' item not attempted ' .  This is not too surprising because of the 

o bvious nature o f  such an occurrence and the inability to s core any 

o f  the o ther item s if this s coring category was used  fo r any i tem . 

I t  woul d  be sur prising i f  the reliability coefficient for this 

category was les s than perfe c t .  

Th ere appeared t o  be no real reason for some of  the low correlat ions 

o btained for some of the s c o ring categories compared to the highe r  

ones obtained fo r o thers . I t  would seem that d espi te  the 

c ompreh ensive s coring manual , there was still some considerable 

uncertai nty between score rs about how to categorise some aspe cts  o f  

perform ance on the i n  basket tests . Some categories such as 

' cour t esy to peers ' and ' concern wi th proper channel s '  we re hard er 

to catego rise in practice than o thers such as ' refe rs to 

s ubord inates ' or ' ind i c ates time priorities ' .  This  d id not seem to 

affect reliability coeffi c ients  however ,  for the latter were 

exclud ed from fu rther analysis because of  their unreliability.  I t  

could b e  that some of  the more difficult categories to use benefited 

from an appreciat ion by s c o rers o f  their possible ambigui ty,  and 

were used  only when a scorer was absolutely certain a particular 

b ehavio ur had o c curred . All this is perhaps speculation, but the 

complaints by s c o rers about the length of the scoring process we re 

real , and score r s  were l e ft subj ec tively feeling that consistency 

was ha rd to achi e v e .  I t  is surp r i sing und er the c i rcumstances that 

even 35 variab les  managed to achieve the pre set reliab ility 
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coeff i cient level of . 7 . 

9 . 6  Dis cussion 

I t  seems that a dire c t  test of hypothesis 3 u sing standard methods  

of  asse s s ing the reliabil ity of  a test  such as test  ret est o r  split 

half me t hods is not possible because of  the unique nature of  in 

basket te sts in that they d 6  not have i tems , which is a common 

factor o f  all wo rk sampl e t ests . Inter scorer reliability 

c oeffi c i ents were calculated however and i t  did appear that there 

was som e consist ency between scorers of  the test . I n  particular the 

single variable of overall assessment of perfo rmance on the in  

basket t e s t  achieved an  ac ceptable reliability c oefficient which 

gives some confi d ence in i ts future use as a method of  scoring the 

i n  baske t  test . 
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CHAPTER 1 0  

F ACTOR ANALYS IS AND THE IN  BASKET TEST 

1 0 . 1  The Aims o f  the Fac t o r  Analyses 

Fac t o r  analyses  of the s coring categories used to s core the Plas to 

i n  baske t test we re conducted to aid the test ing of hypothesis one , 

so that s ome rationale could be used for the presentation o f  

variabl es i n  the multivariate analyses contemplated . The factor 

analys e s  would also hel p  fulfil the subsidiary aim of assessing the 

value of the mul tivariate  approach for predic tive purposes in  

Applied Psycho logy . Another purpose of the research was the search 

for a s im pler method of multivariate scoring for the in baske t t est 

using any facto rs which a ppeared to be consistent with earlier 

research which used  similar scoring categories . This chapt er  first 

critic a l ly des c r ibes earlier attempts at  factor  analysis  of  in 

basket t e sts , usi ng as a fo cus the general cri ticisms of factor 

analyse s  in psycho logy made by Gorsuch ( 1 974 ) .  

1 0 . 2  Previous Fac tor  Analyses of In  Basket T est S coring Categories 

Exploratory Factor Analyses have been applied to in basket  tests by 

a number of resea rchers ( Frederiksen 1 962 , Frederiksen Jensen and 

Beaten 1 974 , Meyer 1 970 ) .  Unfortunately there has been a t end ency 

for resea rch using fac to r analys is to be of an individual nature and 

for one set of re s earch no t to make use of another .  This has made 

i t  diffi c ult fo r facto r analysis to be used for i ts more useful  
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functions of the testing o f  hypotheses about the struc turing o f  

variabl e s  in term s o f  the expected number of  significant fac tors and 

factor loadings . I ts use as a measuring device for the constru c t ion 

o f  ind i c es which could be used as new variables in  later analysis 

(Nie et  al , 1 974 ) has also been inhibited . 

In this respe ct  research on the in basket test is  perhaps no 

d ifferen t from a considerable amount of research in psychology using 

factor analysis . Gorsu ch ( 1 974 ) has c ritic ised the way facto r 

analys i s  has been used i n  the psychologi cal literature . His  

c riticisms are summarised in table 1 0 . 1 . The summary provides a 

useful s t ructure for det ermining the progress mad e in research on a 

subject using fac tor analysis , and it  is particularly illuminating 

to apply it to fa c tor  analytic stud ies carried out on the in basket 

t est .  

Gill  ( 1 979 ) in his review o f  the in baske t test , while not  

specific ally committing the first error cited by Go rsuch ( 1 974 ) ( see  

t able 1 0 . 1 ) certainly encourages the reader to believe that there 

are two well found ed factors that have been consistently found in 

the lit e rature : "Meye r ( 1 970 ) found however that a factor  analys is 

of in bas ket ratings of 8 1  subj ects produced two maj or  in baske t 

dimens i ons : supervision ,  a human relat ions dimension ,  and 

planning/adminis trat ion , an intellectual d imension.  This finding 

t ends to  be suppo rted by many o ther stud ies too . " G ill ( 1 979 ) .  

Unfortunately the factor  analys is Gill quo tes was not done by Meye r 

on the in basket test he used in his research , but on the appraisals 

of  obse rv ed job pe rformance of the 8 1  managers who took the in 

basket t e s t .  Meyer( 1 970 ) in fa� t  extracted four factors from the in 



1 .  It  is as sumed that factors from one particular research study 

are the factors . 

2 .  Insuffic ient attention is given to the selection of variables . 

3 .  Research studies often fail to report what was actually done 

in suffic ient detail so that the analysis can be approximated to 

another study . 

4 .  There appears to be a heavy reliance on computer package 

programmed factor-analytic procedures because of their 

availability rather than because the study was des igned for 

that type of analysis . 

5 .  Factors already well replicated in a standard area are often 

re-discovered and given a new name . 

6 .  A maj or criticism underlying all the others : the lack of a 

theoretical approach which integrates the data collection , 

factor analysis and interpretation , and which leads to future 

use of the results . 

Table 10 . 1  A summary of maj or critic isms of the way factor analysis 

is practised (after Gorsuch 1 9 7 4 ) . 

1 5 2  
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basket test data after conduc ting a centroid fac tor anal ys i s  with an 

o blimi n solution . He cal l ed the factors preparation for d ec i s i on , 

t akes fi n a l  acti on , organ i sing systemat ically and orienting to 

s ubord i n a te need s . It i s  hardly surpr i s i ng that G i l l  c i tes no 

r esearch for the support he quotes Meyer ' s  factor analy s i s  has 

r eceived . 

Gor such ' s  second c r i t i c ism of factor analyt i c  stud ies concerning the 

i nsuff i c i ent attent ion g i v en to the selection of  variables u sed i n  

f actor ana lysis c an with some legitimacy b e  ascri bed to research on 

the in basket test . Wh i l e  stud ies such as  those of  Frederi ksen 

( 1 962 ) , Meyer ( 1 970 ) and Frederiksen Jensen and Beaton ( 1 972 ) have 

p a id con s i derab l e  attention to the calculati on o f  rel i ab i l ity 

c oeffic i ents of var iables for the purpose of  just i fying their 

i nclusion in a factor analysi s ,  there has been no r eal agreement 

a bout the value o f  the rel iabil ity coeffic ient that a variab l e  must 

a chiev e to allow it to rem a i n  in  the analys is . Fred eriksen ( 1 962 ) 

c hose scores wi th rel iab i l ities ranging from . 1 9  to . 87 ,  Meyer 

( 1 970 ) c hose scores with reliab i l ties betwe en . 50 and . 95 ,  and 

Frederiksen Beaton and J en sen ( 1 972 ) chose scores with rel i ab i l i ti e s  

a bove . 1 7 .  As one might expect , d espi te these researchers using 

e ssent i a l ly the same scor i ng categories , the rather more d emand ing 

r eliab i l i ty coe f f i c ients requi red by Meyer ' s  study meant that more 

variab l e s  were exclud ed from his factor analys is  than we re exclud ed 

from the other two pieces of  research done by Fr eder i ksen . Even so 

a . 5  re l i ability  coeff i c i ent i s  hard ly high by psychometr i c  testing 

standard s ,  which o ften sets an arb itrary figure of  .8  ( Anastasi  

1 976 ) . Perhaps a reasonab le compromi se for sel ection i nto a factor 

analys i s  would be  r e l i ab i l i ty coeffi c i ents  of . 7  or so and abov e ,  
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where at  leas t 50  per cent of the variance between two sc ores on  the 

same t e s t  was ac counted f� r .  

Gorsuch in his  thi rd criticism accuses many researchers o f  not  

reporti ng factor analys is in  suffic ient detail so that research can 

be  compa red from s tudy to study . Fred eriksen ' s  wo rk certainly 

cannot be critic i sed for this . His 1 962 monograph describes in 

g reat d e t ail the procedures carried out in the fac to r analys is and 

the same sort o f  d etail is present in his 1 972 wo rk .  Meye r ( 1 970 ) 

unfortunately d oes not p resent all the loadings for all  the 

variabl es in the factors he extracts  and names . Their presentation 

is  essent ial if there is to be any hope of confirming the facto rs 

extrac t e d  in his s tudy . A consideration of the load ings Meye r 

presents shows no consis tent lowe r loading level at which variables 

are cons idered as significantly loading on a factor .  Factor 1 ' s  

lowest  loading i s  . 33 for  exam pl e ,  while the lowe st loading 

p resent e d  on fac to r 3 is  . 45 .  Meyer leaves himself open t o  the 

possib l e  accusat ion that some variables are omi t t ed from 

consid e ration as  loading on a particular facto r because they 

increase the diffi cul ty o f  psychologically interpreting a factor .  

McNem ar ( 1 95 1 ) cites this as a common error in the presentation of  

the resu l ts of  fa c tor analysis . 

Gorsuch ' s fourth critic ism of  fac tor  analytic  stud ies has to  a 

c ertain extent been overtaken by the increasing sophistication of  

many o f  the stati s tical packages available to psychologists . There 

is no re al evid ence from the literature on in basket tests that 

researchers have fallen into the trap of using computer packages 

because o f  their availab i l ity . I n  fac t Fred eriksen in both his 
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stud i e s  presen t s  in some detail the methods he used . Past factor 

analys e s  of the in basket test j ust ify the use of a particular 

method more on the nature of the data rather than the availabil ity 

o f  parti cular computer programmes . Gorsuch ' s  fifth c ri ticism 

regard i ng the red iscovery of factors is hardly 

a rea of i n  baske t t ests . The problem seems 

applicable  to 

to be  more 

the 

the 

d ifficu l ty of i d entifying any fac tors that stud ies have in common . 

In  Fred eriksen ' s  study in 1 962 for example the autho r suggest ed that 

the firs t factor he  extrac t ed was similar to a fac tor ( not  the first 

factor ) of a fac t or analysis of in basket tests done by s chool 

principa ls (Hemphill Griffiths and Fred eriksen 1 962 ) .  Table 1 0 . 2  

shows the  variab les with their load ings on the two facto rs .  

Using the coe fficient o f  congruence ( Burt 1 948 , Tucke r 1 951 , Wrigley 

and Neuhaus 1 955 ) a test was made of how well the two fac tors do in 

fact ma t ch .  The fo rmula for the coeffic ient is : 

where c1 2 is  the coefficient of congruence betwe en fac to r 1 and 

factor 2 ,  pv1 a re the fac tor load ings for the first fac tor and pv2 

are the factor load ings fo r the second fac tor.  The result  of  

c alculat ing coefficients of congruence on  the factor pattern is 

identic al  to correlating the exac t factor scores , when they are 

availab l e ,  and the formula is in fact  a simplification of  that 

c orrelat ion. The calcul at ion of the coeffic ient of congruence of 

the data in table 1 0 . 2  produces a coeffi cient of  . 94 .  This was 

calcul a t ed by omi tting the variable ' socially insensitive ' from the 
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Loading on Loading on 

Frederiksen factor from 
Factor A Hernphill et 

1962 al . 1962 

Follows lead by subordinates . 62 ( 1 ) * . 6 5  ( 3 ) * 

Follows lead by superiors . 6 2 ( 1 )  . s o ( 5 )  

Communicates by writing . 61 ( 3 ) . 45 ( 7 )  

Concluding decision . 58 ( 4 )  . 7 3  ( 1 )  

Terminal action . 56 ( 5 )  . 59 ( 4 )  

Socially insens itive . 5 3 

Number of items attempted . 5 2 ( 6 )  . 68 ( 2 )  

Number of superiors involved . 36 ( 7 )  . 06 ( 1 1 )  

Estimated number of words written . 3 3 ( 8 )  . 3 3 ( 8 )  

Number o f  outsiders involved . 2 9 ( 9 )  . 08 ( 1 2 )  

Leading action . 2 2 ( 1 0 )  .. 10 ( 10 )  

Number o f  subordinates involved . 2 1 ( 1 1 )  . 31 ( 9 )  

Fol lows pre-established structure . 2 1 ( 1 2 )  . 48 ( 6 )  

Table 10 . 2  A comparison o f  loadings o n  two factors on an In Basket 

test from Frederiksen ( 1962 ) and Hemphill Griffiths and Frederiksen ( 1962 )  

(After Frederiksen 196 2 )  

* Numbers i n  brackets show the rankings in terms of magnitude of the 

loadings on the two factors 
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analysis . 

By any stand ards this  i s  a very s trong relationship between the two 

factors i f  the value of the coefficient of  congruence is taken at 

face valu e .  This of course cannot be done because of the missing 

socially insensi t ive variable in  the Hemphill et al s tudy and the 

problem that the loadings bbtained by Hemphill et al we re not in the 

first fa c tor extracted , and would not have been accounting fOr 

s imilar amounts  of  variance . By not d i rec tly comparing all the 

factbrs as they w e re extra c ted or wi th a s tated rationale ,  i t  o pens 

the comparison made by F rederiksen to the criticism that the 

coeffi c i ent is a chance result because the calculation fails  to take 

into con siderati on the re lationship betwe en the o ther facto rs 

extrac ted  by Hemphill e t  al and those extrac ted by Fred eriksen. 

Pinneau and Newhouse ( 1 964 ) have also point ed out that the 

c oeffi c i ent of congruence is highly influenced by the level and by 

the sign  of the loadings . Facto rs whose loadings are the same s i ze 

will of  necessity have a high coefficient of  congruence even if  the 

patterns of load ings are unrelat ed . The salient variable  s imilarity 

index , a non parametric technique devised by Cattell ( 1 949 )  i s  a 

possibl e  alternat ive for compa ring fac tor loadings , e xcept that i t  

too can only b e  applied when there is  external evidence that the two 

factors chosen should be matched . Fred eriksen ( 1 962 ) does not 

adequa t e ly provide such evidence and so even the visual matching of 

factors he adopts  must be viewe d wi th care , for he extrac ted eight 

factors in his study which would further depress  the coeffic ient of 

congrue nce obtai ned . It is also impo rtant to know that this factor 

was no t found in Meyer ' s  analysis or Frederiksen et al ' s  wo rk in 

1 972 . 
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Gorsu ch' s si xth cri t i c ism of psychological studies inco rporating 

factor analysis i s  of  a more general nature . He believes that a 

large number of s tudies lack a the oretical approach to factor 

analys i s . Many use the t echnique because editors of  j burnals 

require a sophis t i cated treatment of  data or  because a trad ition is 

set up in an area for a fac tor analysis of  the data to be done 

wi thout really providing an explanation for why the facto r  analys is 

was carried out . Facto r analyses of  in basket tests seem to fal l in 

the lat t e r  catego ry .  Fred eriksen ( 1 962 ) for example gave his  

reasons for  condu c ting a factor analysis of  s cores obtained on  the 

in  baske t "as a means for reveal ing whatever maj or d imensions of 

behavio ur that m ay exis t in the data" . Similarly Meye r ( 1 970 ) 

conduc t ed his fa c tor analysis " to ident i fy more general aspe c ts of 

in bask e t  perfOrmance" . The problem with these two rather vague 

reasons for conduc ting fac tor analyses i s  that interpretable fac to rs 

can be obtained from random data ( Horn 1 967 ; Armstrong and Soelberg 

1 968 ) ,  and so ra ther more precise s tatements about the possible 

g roupi ng of variables , or an inbui lt  repl ication in the s tudy are 

required , if any generalisable factors across studies are to eme rge .  

Any ex t racted fac tors would also need to  be  repl icated in diffe rent 

s tudies and sub sequently integrated into a more precise theoretical 

framew o rk .  Fred eriksen Beaton and J ensen ( 1 972 ) give thei r reasons 

for cond ucting a factor analysis as the redundancy evident in the 

large number of i ntercorrelations betwe en the fifty five scores used 

in the in basket test . They go on to say " In the interes t of  

parsim ony as we l l  as computational effic iency , i t  is  desirab le to  

combine s cores in  a way wh ich wi ll prese rve most of  the information 

and red uce  the number of  variab les appre ciably . "  A more considered 

reason fo r conducting fac tor analysis perhaps , but thei r approach is 



------------------------------------------------

1 5 9 

spoil t somewhat  with the lack of a theoret ical struc ture fo r facto rs 

before th ey are ex trac ted . Only passing refe rence is made to other 

factor a nalyses in  the are a ,  wi th the resul t  that the analys is is 

conduc t ed and pe rhaps ful fils the requi rements o f  the study , but 

does no t lead to much progress in terms of establishing if general 

factors of administrative perfo rmance do exist . The lack o f  exact 

replication and problems of  design canno t ye t lead to  the conclusion 

that the s e  facto rs do not exist in admini s trative tasks as measured 

by the in basket test . 

The analys is  made by Gorsuch of 

psycho logy is intended as a 

rather than the unthinking way 

the use o f  fac tor  analysis in 

plea for better use of  the technique 

it seems to be appl ied in many 

i nstance s in psyc hological research . I n  an attempt to encourage 

this pro cess he d eveloped a decis ion-making algorithm to  help 

researchers use factor analysis , similar to well document ed attempts 

in othe r areas , such as Pearn ' s t raining decision algorithm (Pearn 

1 970 ) .  The algori thm is reproduced as figure 1 0 . 1  and is  used as a 

basis fo r consid ering factor analysis as a research tool in the 

p resent research . 

1 0 . 3  Fac tor Analysis of the Plasto In  Baske t Test 

Gorsuch' s ( 1 974 ) model was used to see if fac tor analysis was an 

appropri ate technique to use on the in baske t test . Use of the 

model requi res a theoretical jus tification fo r the use of factor  

analys i s  before consid ering the appropria teness of  a particular 

s tatisti cal techn ique . This was given in the first se ction of  this 
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chapt er . 

1 0 . 4  The Methodology o f  the Factor Analyt i c  Study 

No al terations to the scoring sca l e  used by Fr eder i ksen ( 1 972 ) have 

b een mad e so the n ecess i t y  o f  ensur ing that there are marker 

v ariab l e s  as advoca ted by Gorsuch ( 1 974 ) ( var i ab l es wh ich are 

i nclud ed from pa s t  research so tha t the resul ts of  the new study c an 

b e  dire c t ly compa red to them )  i s  not n ecessar y .  Using Meyer ' s  

( 1 970 ) s tudy a s  a base , because he adopted mor e acceptab l e  

r eliab i l i ty coefficients for inclusion of  variables i n  h i s  analys i s , 

M eyer ex tracted four factors wh ich using the rul e of thumb set out 

by Gor s u ch in 6 in  figure 1 0 . 1  means there shoul d be  20 var i ab l e s  in 

t he analys is . Th i s  stud y in  fact includ ed 35 var i ables a fter the 

r eliab i l i ty anal ysis  tha t were d i rectly comparab l e  to those used by 

Meyer . These variables are presented again for conven ience in table 

1 0 . 3 .  

A l so inc luded in the factor analysis we re the variables o f  age and 

s ex .  Th e former was cod ed as the actual age of  the rol e pl aye r and 

t he lat t e r  wa s cod ed 1 for male and 2 for femal e .  Th e variab l e  o f  

s ex wa s  i n cluded t o  see i f  any par ti cular factor could be  attr i b uted 

to d iffe r e nt responses between males and femal es which would be 

s hown up by a high load ing by thi s variable on an extrac ted factor . 

The mea s ure of o v erall assessment wa s includ ed to d i scover more 

a bout the rel at ionship of this var i able to the ver y spec i fi c  scor ing 

o f  the st y l istic and content categories . 



VARIABLE LIST 

VARIABLES • •  

V1 
V 3  
V 4  
V 5  
V 1 6  
V 1 7  
V 1 8  
V 20 
V 2 1  
V 22 
V 24 
V 25 
V26 
V 27 
V 30 
V 34 
V 35 
V 36 
V 37 
V 38 
V 3 9 
V 40 
V 41 
V 42 
V 43 
V 52 
V 53 
V 54 
V 55 
V 56 
V 57 
V 58 
V 59 
V 60 
OVASS 
SEX 
AGE 

LABELS • •  

EST IMATED NO OF WORDS . 93 
NO OF SUBORDINATES INVOLVED . 82 
NO OF PEERS INVOLVED • 91 
NO OF SUPERIORS INVOLVED . 88  
COUR TESY TO SUBORDINATES . 80  
COUR TESY TO PEERS • 82 
COUR TESY TO SUPERIORS . 88  
DISC USSES WITH SUBOR DINATES . 87 
DIS C USSES WITH PEERS . 85 
DISC USSES WITH SUPERIORS . 88  
REQU IRES FURTHER INFORMATION . 74 
ASKS FOR INFORMATION FROM SUBORDINATES . 87 
ASKS FOR INFORMATION FROM PEERS . 71 
ASKS INFORMATION FROM SUPER IORS . 82 
GIVE S DIRECTIONS TO SUBORDINATES . 91 
COMMUNICATES BY WR ITING • 90 
COMMUNICATES FACE TO  FACE • 77 
DELA YS OR POSTPONES DEC ISION . 86 
PROC EDURAL DEC IS ION . 87 
CONC LUDING DE C ISION . 89 
MAKE S PLANS ONLY • 91 
TAKE S  lEADING ACTION • 90 
TAKE S TERMINAL ACT ION .84 
SCHE DULES WORK SPE C IFIC DAY . 91 
S CHE DULES WORK SPE C IFIC WEEK • 78 
ENC OURAGES QUICKNESS . 85 
SETS A IEADLINE • 72 
SETS UP CHECKS ON OTHERS . 88 
SETS UP CHECKS ON HIMSELF . 92 
CONC ERN WITH PROPER CHANNELS . 81 
RESPONDS WITH SPECIFICITY . 94 
ITEM NOT ATTEMPTED 1 • 00 
NO OF USUAL COURSES OF ACTION . 84 
NO OF  UNUS UAL COURSES OF ACTION . 82 
OVERALL ASSESSMENT ON THE IN BASKET . 79 

Table 1 0 . 3  S coring categories with reliabil ity coefficients . 7  
and over accepted as variables for further analysis . ( Age and 
sex were also used but no reliabilty coefficients we re 
c omput ed  for these  variables ) 

1 6 2  
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All the loadings for all the variables on the facto rs are not 

p rovid ed by Meye r in his paper so the fac tor analyt ic  study proposed 

must s t i ll be exploratory .  

The splitting o f  the sampl e into groups , which i s  a requi rement o f  

a n  expl o ratory factor analysis , was done by c reating a variab le with 

a mean o f  zero and a stand ard deviation of  . 5  and assigning these 

values randomly to all cases in the sample .  Cases which had values 

greate r than ze ro formed one group and cases which had values less 

than ze ro formed the other group . This randomisation process was 

conduc t ed through data modificat ion card s  available in  the 

S tatisti cal Package for the Social S c iences ( Nie  et  al 1 974 ) .  The 

factor s ubprogram of this computer package contained all the 

necessary facto ring and ro tational methods to analys e the data . The 

more fl exible G enstat package ( Alvey et  al 1 977 ) with its ab ility to 

manipul ate matri ces to incorpo rate unusual fac toring and rotational 

method s was al so availab le but was not used in this research because 

no unusual factoring methods we re contemplated . 

The means and standard deviations and the number of cases associated 

with eac h  variabl e  in each group are presented in tables 1 0 . 4  and 

1 0. 5 .  As can b e  seen , the randomisation process does not split the 

groups exactly equally . I t  might be expe cted that the to tal number 

of  case s of  the split groups might not equal the to tal availab le 

sample  because cases given a value of zero would not appear in 

e ither group . The random distribution is , however,  computed to five 

d ecimal places and so the probability of  a case ac tually being given 

a value of 0 . 00000 on the .variable is very smal l .  In this 

explora tory fac t o r  analys is all the cases were used in the 



VAR IABLE MEAN STANDARD DEV CASES 

V 1  65 .  4286 1 3 .  4533 2 1 0  
V 3  27 . 2524 1 0 . 8057 2 1 0  
V 4  5 . 8333 4 . 3480 2 1 0  
V 5  6 . 1 81 0  3 . 5535 2 1 0  
V 1 6  6 .  8571 2 .  6301 2 1 0  
V 1 7  1 • 0238 1 • 1 998 2 1 0  
V 1 8  2 .  9905 2 .  1 476 2 1 0  
V 20 8 .  081 0 3 . 4886 2 1 0  
V 2 1  2 . 5 524 2 . 0820 2 1 0  
V 22 2 . 0476 2 . 0975 2 1 0  
V 24 0 . 7048 1 • 0974 2 1 0  
V 25 4 .  9952 2 . 9404 2 1 0  
V 26 0 .  9762 1 • 091 2 2 1 0  
V 27 0 . 861 9 1 • 2736 2 1 0  
V 30 6 .  0333 4 . 061 0 2 1 0  
V 34 1 5 . 9000 4 . 3003 2 1 0  
V 35 1 5 .  51 90 4 . 3487 2 1 0  
V 36 0 .  5 000 0 . 9446 2 1 0  
V 37 1 3 . 0571 3 . 852 1  2 1 0  
V 38 1 5 .  881 0 4 . 0723 2 1 0  
V 39 0 . 8095 1 • 1 1  62 2 1 0  
V 40 1 3 . 2048 3 . 7469 2 1 0  
V 41 1 5 .  2429 3 . 6931  2 1 0  
V 42 3 . 0762 3 . 9097 2 1 0 
V 43 0 . 3 61 9 0 . 7003 2 1 0  
V 52 0 .  4381 0 . 7568 2 1 0  
V 53 0 .  4667 1 • 0359 2 1 0  
V 54 1 • 5 524 1 • 6600 2 1 0  
V 55 0 .  5571 1 .  0889 2 1 0  
V 56 0 . 0286 0 . 1 670 2 1 0  
V 57 1 5 .  5286 6 . 2760 2 1 0  
V 58 0 . 1 048 0 .  4717 2 1 0  
V 59 3 7 . 8333 6 . 4330 2 1 0  
V 60 1 • 471 4 1 .  7283 2 1 0  
O VASS 5 . 2905 1 . 5 5 1 8 2 1 0  
A GE 30 . 1 31 0  9 . 4954 1 68 
S EX 1 .  3486 o .  4179 1 75 

Table 1 0 . 4  Means , standard deviations and number o f  
c ases in sample A 
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VARIABLE MEAN STANDARD DEV CASES 

V 1  67. 0407 1 2 . 9549 22 1  
V 3  28. 4 1 1 8  1 1 . 76 1 1 22 1  
V4  5 . 9 2 76 4 .  1 881 22 1  
V 5  6 . 0 633 3 . 4424 2 2 1  
V 1 6  6 .  9 1 40 2 .  586 1 22 1  
V 1 7  1 • 0950 1 . 1 540 22 1  
V 1 8  2 .  9 955 2 .  1 627  22 1  
V 20 7 . 8733 3 . 4235 221  
V 2 1 2 .  5837 2 . 0290 221  
V 22 1 . 9 1 86  1 .  7768 22 1  
V 24 0 . 6878 0 . 8981 22 1  
V 25 5 . 0679 3 . 26 1 3 22 1  
V 26 0 . 9729 1 • 2465 22 1  
V 27 0 . 8462 1 . 1 847 22 1  
V 30 5 .  9 1 86 3 . 9752 221  
V34 1 5 . 4977 4 . 6657 22 1  
V 35 1 5 . 1 629 4 .  7281 2 2 1  
V 36 0 . 4  706 0 . 871 4 22 1  
V 37 1 2 . 6244 4 .  1 263 22 1  
V 38 1 5 . 9502 4 . 3955 22 1  
V 39 1 . 0498 1 • 6576 22 1  
V 40 1 2 . 9005 4 . 1 91 9  22 1  
V 41 1 4 . 7557 4 . 2655  22 1  
V 42 3 . 1  81 0 4 . 0557 22 1  
V 43 o .  3 077 o .  6778 22 1  
V 52  0 .  5 475 1 . 0374 22 1  
V 53  0 .  5023 1 . 0687 22 1  
V 54 1 . 4842 1 • 6254 221 
V 55 0 .  4299 0 . 8999 22 1  
V 56  0 . 0 1 36 0 . 1 1 60 22 1  
V 57 1 6 . 751 1 5 . 6590 22 1  
V 58 0 .  4 1 63 2 . 5223 221  
V 59 38 .  0995 9 . 2877 22 1  
V 60 2 .  2 851 7 . 2 1 27 22 1  
O VASS 5 . 4977 1 . 5 0 94 221 
A GE 30 .  5056 8 . 8344 1 78 
S EX 1 • 3596 0 . 481 2 1 78 

Table 1 0 . 5  Means , standard deviations and number 
o f  cases in sampl e  B 

1 6 5  
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prel i m inary s p l it group treatment . The correlation coe f f i c i ents 

b etween the vari ab les for a l l  the analyses are shown in  Append i x  1 0 .  

The s p l it group procedure i s  useful i n  factor analys i s  for 

d eterm i n i ng the s t ab i l i t y  of  load ings because exploratory factor 

a nalys i s  has the p roblem of capi tal i sing on chance wh i ch l im i t s  the 

g enera l i s abil i t y  of the r e sults . The stab i l ity check is ther e fore 

n ecessa r y , but if a compa r i son o f  load ings is to be mad e avai l ab l e  

f o r  fut u r e  resea r c h  and comparisons mad e o f  load ings w i t h  past 

r esearch , a factor analys i s  of  the total sampl e  is  used . The split  

group lo ad ings a r e  used to  determ i ne whether a part i cular load ing on 

a vari ab l e  is inhe rently stable enough to be i nclud ed i n  an 

extrac t e d  factor . The use of  a second factoring method prov ides a 

f urther c heck , a n d  was car r i ed out . The methodology and resu l t s  of  

a n  imag e  factor an alys i s  of  the d a ta are pr esented in  a l ater 

s ection . 

The spl i t  groups , called for conv eni ence A and B ,  we re ind iv idually 

f actored using the princ i pal axes method with orthogonal var imax 

rotation . This  pr ocedur e was al so carried out on the total sampl e 

o f  43 1 i n  basket s .  Sin c e  l ittle was known about the nature of  the 

d ata it se ems appr opriate not to assume a large common factor , wh ich 

would have imp e l led the use of the Princ i pal Components factoring 

m ethod , but i t  was intend ed to check the results u s i ng other 

p rocedur es a fter this i n i t i al factoring had been compl eted . Varimax 

r otation of the fac tor matr i c es was employed because it concentrates 

o n  simpl i fying the colum n s  of a factor matr i x . At i t s  simpl est 

l evel , v arimax a ttempts to defi n e  a simple factor as one with only 

1 ' s and O ' s in the column . In other words it tries to get variables 
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to load high or low on factor s .  Thi s aids psycholog ical 

i nterpr etation , and consequently it i s  the most widely used 

r otation al proced ure in  the psycholog ical l iterature at present ( N i e  

e t  a l  1 97 4 ) .  

There are two general method s o f  extracting factors from factor 

a nalys i s : a mathematical/ stati stical approach , and an  a pproach 

b ased on the subj ective a b i l ity to attribute psychological meaning 

to a fac tor through considering the loadings of  i nd i v idual variables 

o n  them . Al l factor analyses in  psychology should includ e  both 

m ethod s .  The mathemat i c al/stati stical control of the extrac tion of  

f a ctor s  wa s exer c i sed in  this prel imi nary analysis and i n  all 

s ubsequent factor analyses in  this study through the accepted 

c onvent i o n  ( N i e  et al , 1 974 ) of  deleting a l l  factors with an 

a ssociated eigenv alue or charac teristic root of  less than one . 

U sing th i s  crit e r i on thi rteen factors were ex trac ted using group A 

a nd twe l v e  were ex tracted for group B and the analys i s  using the 

whole sam pl e .  The mathematically extrac ted factors for both A and B 

g roups and the who l e  group are shown i n  their ent i rety in  the form 

o f  varimax factor matrices in tabl es 1 0 . 6 ,  1 0 . 7 ,  and 1 0 . 8 .  Tab l e  

1 0 . 9  shows the load ings for four factors and the names giv en to the 

f actor s wh ich appeared to be i nterpretable psychologically and 

fulfi l l e d  other c r i ter i a  for extraction as  facto r s  wh ich are 

outl ined in the next sect ion . 
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YJ9 -0. :0662 0 . 1 )648 -0. "721 -0.0))25 
V40 0 . 9))54 0.05:47 0.064)8 0.04657 
VC: -o. 94282 -0.06)01 -0.02)01 -0.02712 
V42 0 .208)) 0 . 1 5 1 66 ..(),02980 ..().08652 
V4J 0 . 1 1 487  -0.01754 0.00968 0.0)21) 
V 52 0 . 0557) -0.02780 -0.00626 0.0465) 
'" 0 .0�749 0 . 1 4860 0.05900 0.018}� 
V 54 0 .124118 0.09294 0.07)40 ..().0)896 
Y'Jt; -0.05:�2 0.10710 ..().02247 0 .08874 
V 56 -0.09fl9J 0.011766 -0.005}8 0.05470 
V 57 0 . 0 1 551 0.87)6) 0 . 1 2051 0 . 1 025: 
V 58 -0.01700 ..() .06570 0.071 60 ..Q . OJJJ9 
V 59 0 . 22722 0.)7987 0.26569 o. :8847 
V60 -0.0108) ..() . 1 )488 -0.0,155 ..().00828 
OVASS 0.06646 0.60141 0.0676) 0.08290 
ACE 0. 2,794 ..() . 1 1 687 ..() , , ,282 0 .27484 S£1 -0. 06 1 47 -0.0'; 1 1 2  0.00427 ..().09680 

Tabl• W.6 '"11 var1an rotated t'a.:tor utru ror croup A. 

V 1 
v ·• 

V4 
V 5  
V �  h 
V l 1  
v : a  
V20 
V 2 1  
VZ< 
V2< 
V25 
V26 
V27 
V}O 
V}4 
V J5 
VJ6 
VJ7 
ne 
V J9 
V40 

V4: 
¥42 
V4J 
V 52 
V 5J 
V 54 
V 55 
V 56 
V 57 
V 58 
V 59 
V 60  
OVASS 
ACE 
S£1 

fAC''i1.'P. � :  FACTOR : 2  FACTOR � 3 

o.r-vd:4 
o . :  55oJ 
0.06}:: 
0.02709 
o.' 5094 
0.00.55 
0.0�5}6 

..(). 040:0 
..(). 07}12 
-o.OJ901 

0.04715 
o.oa:n 
o.: }068 
0.0}}:9 
0.047:9 
0.5780: 

..(). '8092 
-0. 05666 

0.00776 
0.07917 

-0. 5 : 4 : }  
o. :82:2 
0.08:47 
0 .0}00: 
o . '  ,858 
0.054}9 
0.071!71 

-o. 010}) 
0.08268 
0.026:4 

-o. 06578 
o.oJ•91 
0 . 1 648}  

-0. :6}2} 
o .  10059 
0 . : 0524 

-0 . 07214 

0.01 }78 
0 . 1 0}75 
O.OJ•M 
0 . 0}}99 

-o.21l551 
-0.26199 
-0.00046 

O.JJ148 
0 . 21456 
0.00028 

-0.06}58 
-o . 1 }JJ1 

0.04:68 
..().01 646 
..() . 01047 
-0.01)28 

o. 1 6675 
o .  1}174 
0. 02�70 

-Q,OJ985 
-0 . 1 4062 
..(),02571 

0 . 08745 
-0.024)} 

0 . 0547: 
0 . 48896 
0.01264 

-0 . 1 86)7 
-o. 06887 

0. 2JJ26 
-0.01475 
..(). 04489 

0. 14418 
0 .00066 
0.01690 

-0 . 1 4928 
0. 17158 

0.07871 
0 .02005 
0.07}}6 

-0.02770 
-0 .06786 

o. :070} 
0.0779J 
o. 1 6260 

-0.01 626 
-o. 1 2689 

o. :0758 
0 . 1 }259 
o. 1 1009 
o. : 462. 

-0.00754 
-0.0020) 

0.21 1 1 6 
0.05784 
0 . 02710 

-0.00}94 
-0.200}9 

O.OJJ8J 
0.05785 
0.01 706 
0.026)0 

..().07781 
0.26942 
0.42045 
0.}9101 

-0.071 66 
0.0276) 

-0 .04967 
0.0451' 
0.00775 
0.22757 

..() . 1 }602 
0.01 1 47 

Tab:•�0.6 fu l l  var1au rotated C..:tor aatris ((lr cro-'P A . 

168  

FACTOR � FACTOR 6 FACTOR 7 FACTOR 8 FACTOR 9 FACTOR : 0  

0.0087: 0.09097 0.0986� 0 . : 56� ..().04260 ..(). : 27): 
0 .24852 0. 24971 0 . 2 1 997 0 . 2444� 0 . 1 2554 ..() . : 8/;70 

-0.00560 0.09255 0.02708 ..().00666 0 . 0)02) O.OJJ97 
-0.050)0 0 . 45166 -0.02805 ..().07027 0.08802 ..().0: 676 
-0.008)0 o .  )5646 o . : J099 0.25:584 ..().02798 ..() . '  : }8: 
..().029: 6 0 . 299:5 0 . 1 0707 0.��6 ..Q. 2755J -0.129:8 

o.o:� 0 .88002 O . OJ•70 0.06108 0.09))2 0.069()8 
..().0}802 0 . 10860 0 . 26669 0.25516 ..().0:2�1 -0. ,.282 

o. :)5}2 O . OJJ59 0 . 06665 0 . 08207 0.040)7 ..Q.09:b8 
-o.08:86 ..(). 1 9678 -0.06669 0 . 09697 0.0)280 ..().0:490 
..(). 1 ).06 ..() . 02989 -0.2081 1 ..().)6807 0 .04()89 0.09: )7 

0.80068 0.0)62. 0 . 1 1 00) 0.04106 0 . 1 4408 o . : 90n 
0.0)158 0.06)26 ..().08760 0.01897 0 . 2 1 228 0. }0908 

-0.04985 0.0)140 0.02820 ..() .09)29 0.04877 o.ooJ:6 
o. 77971 ..().0298) 0 . 1 762) 0.2,.�5 ..() .06225 -0.02990 
0.056:7 o. :8227 o. 1 8727 0.0521� ..() . 06 : 88  o . : : c7: 
o .  :4269 0.0271 : 0. 1 76J2 0. 20079 0 . 2)556 ..().27:48 

..().04}87 ..() . 07)67 ..() . : 04)7 0.0)718 -0 . 69800 0.01969 
0.04902 0 . 0)42) 0.08648 0.0482� 0.08751 -0. �0177 

-0.0422) -0.05144 0 . 07885 ..().06497 o. : 6657 o. : 5 1 )7 
..() .25428 -0.04870 ..().042)7 ..() . 1 455) ..() . : 56)2 0. : 6: 08  

0.0)179 -0.07108 0.08109 0 . 10000 0.06698 0.06820 
0.0)047 0.0591 1 0.0)588 ..().09841 0 . 1 5 : 41 ..().08)67 
0 . 1 91 66 0.01222 0.05012 0.'58251 -0.04189 ..() . 1 0551 

..().011)50 -0.00728 0 . 1 0762 0 . 1 8882 0 . 0 1 586  ..() . : 2542 
-0 .04�57 -0.01620 0 . 1 1  J99 -4.02)11 ..().0)576 0.09746 

0 . 1 878} 0 . 1 160) 0.00204 0.4,.55 -4.06677 o. 16506 
..() . 1 1 881 0.08942 0 . 0)0111 -0 . 10461 0.2)� 0.00657 

0 . 1 }655 0.00100 0.0)991 0.07068 ..(). 1 1 628 0.01 )00 
-0.05690 0 .00086 -0.05601 0.05060 ..() . 1 5789 0.0)460 

..() .011072 0. 10581 0.05161 ..().078}8 0.0)550 0.0:794 

..().0)�9 0.01754 ..().47967 ..(). : : 449 -0.0) 1 1 7  -0.08288 
o. 1 8407 0 . 242)) 0 . 49064 0 .00110} 0.05251 ..().26546 

-0 . 1 901 4  ..().06891 ..() . 72�) ..().0}751 ..() .0668} o .  : 2507 
o. : 1 885 0 . 1 0102 0 . 246)0 0.07820 0.216)0 o. : 2•94 

-0.02646 0 . 04006 o .  1 ) 1 07 0. }7097 0 .06744 ..() . : 8062 
0.07:28 0.008�5 0.02586 ..(). 10)09 -0.046:8 0.47899 



1 6 9  

VA.Ii.H!U ROTATED FAC':'C!i I'.A':'RU 

FACTOR ' FACTOR 2 PACTOII ' FACTOR 4 PACTOR 5 PACTOR 6 FACTOR 7 FACTOR 8 PACTOII 9 PACTOR 1 0  

V I  a. 1 6465 a .  78477 0.08,62 o. 1 4566 a .  104'5 a. 1 1 922 a .29536 o.a7262 a.06084 0. 1 8278 
V' a .  1 '286 0 . 22}99 0.48965 0.25529 0 . 2625J 0 .08581 0.06007 0.1 1 745 0 . 1 22TI 0.07794 
V4 o . 04:l87 0 . 05 1 51 o. 1 9597 0 . 95624 0 . 02916 o." B9B 0.00804 0.06841 a . OB272 a. 10295 
V5 a . 06874 0 . 2466, a . 1 1 479 0.06992 a.0897a o. 70245 a.01444 a.6n65 -o.a,121 a.09208 
V 1 6  -o. mn 0. 30487 -o . o30'8 0 . 30692 a.06979 -a. 130,7 0.21 1 08  0. 28521 -Q,OJ361 a. 1 1 200 
V 1 7 -0.05164 a.07Ja' ....0 .00181 a. 30676 -o.04a15 -(). 1 }28} a.08849 a. 1 828' -() . 06705 a. 1 8778 
V I S  -a.OOJ30 o. 1 55,5 a.ann a. 1 2745 a.00789 a.06879 a.00676 a.6BBB5 -().060,4 a.08602 
V20 a .22669 0.09,48 a.n5, a.a1 579 0. 14}1a a. 10905 a. 1 3662 -() . 04780 a.O'l917 a. 1 n1 a  
V21 a.23Q92 a.a,,84 0. 36722 a.5J445 a.06006 a. 1 9407 a.00552 a.09093 a.08476 a.06194 
V22 0 . 02}36 o. 12,4 0 . 1 8447 0.06524 o. 1 4679 a. 79697 0.001 32 -o.oeon 0 . 1 790') 0.0}2, 
V24 0 .06}25 0 .079,6 -().05995 -() . 00724 -o.0166' 0 . 1 2861 0 .026}6 0.05285 -a. 1')849 -(). 23625 
V25 -a.OJ155 0.21 304 0 . 1 4 4 1 9  a. 10688 o. 7490} o.a7258 0.02251 0.09478 0.021 1 4  -().06161 
V26 0 .00560 0.09841 -(),01818 0.51 5J9 o. 10929 0.00696 0.0274a 0.0}212 -().01 50, -a. 1 660} 
V27 0 . 03769 a.OJ966 a.01 54' a.042}4 a.OJ1J1 0 . 5218} a.o''" 0.08}16 0.06557 -Q, 10J85 
V30 0 .07785 a.02870 o. 18495 o.a1887 0.86705 a.08686 0.07U2 0.00616 0.21 1 67 0.0607a 
VJ4 -a.48429 0 . 1 8471 -().052}6 0.04166 o. }1 1 00  -o.OJ641 0. 22024 0.41 287 o. }2086 0.077}9 
V}5 0 . 55474 a.091 55 0.56121 0 . 1 4841 a. 1 1  J97 a. 1 5925 0. 1 8ol48 -o.0489J 0.062}1 0.0021} 
V36 0 .06625 0.02662 -().20,54 -0.05545 0 . 01 1,8 ..(). 06}44 0.0}935 -() . 1 0151 -0 .02}71 -a. 10}07 
V}7 a .82}22 0.0791a 0.29075 0 .06027 0 . 08J46 0.026,6 0.301 1 1  0.0}490 0 . 1 2940 o. 15902 
ne -0.87852 0.0,854 -().07149 -().00778 -().021 1 1 -().01484 0.25015 0.0}6S} -0 . 08,96 -().04609 
VJ9 -0.02627 o. ' '5'4 -().44289 -a. 1 86}7 -a. 1 6795 0.06128 o. 16046 -().42781 -().}1752 -().01 4 1 1  
V 40  0 . 82427 o. 1a448 0.27125 0.08,78 o .  10695 -().02282 a.26886 0.07979 o. 1 5907 -().009}} 
V41 -0.9Bl5 -().01812 0 . 10,51 0.028}9 0.04,61 -().00430 0 . 22406 0 . 1 }575 -().01256 0.04}48 
V42 a . 1 8851 o. ' '789 0 . 1 464, ..().0,425 0 .04054 -().0}441 0.06568 0.09,19 0 .57044 -().06872 
V4' 0 . 05807 -().066, 0 . 0078, 0.07011 0 . 1 0080  -o.ooo,8 -0.00}86 -().02860 0 . 2}856 -().05408 
V 52 0 . 1 2989 -o.a2512 0.01949 -a. 1 ,742 0 . 09281 0.02367 0.0944, 0.018}8 0.02177 o. 1 6696 
V5J 0 . 1 4774 0.1 2592 0.00612 0 . 102111 0 . 30509 0.075, -().01 291 -().06265 0.411116 0 . 08590 
V 54 0 .05024 0.09485 ..(),0J555 O.OJ457 ..(),01J51 0.02430 0.010}2 -o.Q9520 -0.0}489 o. 1 1090 
Y55 -0.01512 0.00228 0 .09655 -0.030, 0.0278J o .  1 } 1 5, -().001,4 -().00520 O.J098} o. 1 0526 
Y56 O .OJ780 0.02}50 0.07174 0.0,468 0 .0481 3 -0.08426 -().004}7 0.02 1 1 7  -a. 1 1265 0.02,55 
V 57 -O.OJ159 0.86222 0.0,188 o. 1 1 4TI 0 . 04 1 77  0.09,1 0.03061 0.06221 -o.Q6855 0.00685 
V 56 0 .08144 -(). 23026 -0 . 1 6875 -().08}17 -o.06521 -0.02029 -().91 070 -() .00588 ..().02101 -().05571 
Y59 0 .022'}2 0. 281 74 0 .4479} 0 . 1 451 7 0 . 26504 o. 18124 o. J47J2 0 . 1 9528 0 . 1 87}1 o. 10846 
V60 -a.02242 -a. 1 2668 -0.07776 -0.06095 -().01295 -().07585 -0. ' 6796 0.0030( -0.01725 -a. 10169 

OVASS 0.01 969 0. 55607 o. 1 7447 0.02}21 0.2487} 0.08979 -0.001}} 0 . 20582 o. 182,9 -o . C?JOJ 
ACE 0.09}91 -().01875 a. 10669 o. 1 5409 o. 1 1 la� -().07867 0.08959 o. 1 64}5 a.a1 1 66 a . o;B}50 
SEX 0 .02428 -() . 08025 -().0')1, 0.059t'Q 0.070}6 -().0}41 7  0.027}6 0.002J2 -o.006J6 -o.42J42 

Table W. 7 Pull vanau rohhd ra.:tor .. trlx ror ttroup B. 

FACTOR ! ! FACTOR 1 2  

. , -0.0049J -a. 10272 

., -o. 1 42,2 0.01822 

. .  o.046o;e -0.0}549 
V5  0.0291} -().00842 
V 1 6  -(). 1 2890 0.0,620 
V ".  7 -0. 00}21 0.09207 
V �  8 -0.01267 0.03065 
V20 -0.01009 -().06074 
Y 2 1  0.0,77 -() . 09652 
'1;!2 0.05728 -Q.OJJ91 
V24 0.46708 0 . 02169 
Y 25 ..(). 01715 0.06209 
Y26 0.04554 -o . 0}22} 
V27 O. J48JO -o.056J9 
V30 -a.06m -0.0}578 
V34 0.08709 -(). 05954 
05 0 .06694 -0. 0891 6  
V36 ..(). ,2514 -0. 08577 
Y37 0 . 1 4 560 -0. 06406 

YJS 0.07644 -o. 0}809 
V39 -0. 1 4149 0 . 05,, 
V40 o . '  5}20 -0.09876 

V41 0.0454, -0.05,18 
Y42 -0. 20,30 0 . 01289 
. .  , -0. 1 4467 0 .00476 
V 52 -o. OJQ7J ..().07978 
Y5J 0 .05041 -0.05698 
V 54 0 .44J91 -0.05999 
V 55 0.08479 -0.00659 
V 56 0.0,18 -0.03024 
V 57 0 . 1 6861 -0. 00922 
V 58 -0. 00495 o .  18699 
V 59 0.05o;85 0. 448}8 
Y 60 -o.OUB1 0 . 72821 
OVASS o. 1 2722 ..().07865 
ACE 0.04618 0 . 07951 
SEX -0. 02'}96 0.09298 

Tebh 10.7 F.1l !. varau rotated fa.:tor •atru tor 1ro1o.1p 8. 



1 70 

VARJIUI ROTATED FACTOR ,.ATRU 

FACTOR ' FACTOR 2 FAC'l'Oil ' FACTOR ( PACT OR 5 FACTOR 6 FACTOR 1 FACTOR 8 FACTOR 9 fACTOR 1 0  

V I  0 . 1 71 21 0 . 61 8ol0 o. 1)755 o. 1 2256 0.0628) 0.07681 0.089(5 0 .08785 0 . 1 76(5 0 . 1 5}98 
V} o. 16608 0.20818 0.00286 0 . 1 7057 0.29962 0 . )79}8 0.2}}8ol 0 . 1 71(2 0 .0602( o. 1 90(6 
V( 0.08296 o. 1 1 22) 0.07859 0. 9(576 0.01552 0. 10215 0.07191 0.07(78 0.01(8ol 0 . 1 8 1 2'7  
V5 0.055(( 0 . 1 61 08  0 .72((8 0 . 1 2128 0.0()52 0 . 1 2(}} �.01290 0. 55296 0.00205 0.0)012 
V 1 6  -0. 1 202( 0.28(29 � . 1 1 }62 0 . 1 7567 0.06556 � . 10621 0.08681 0 . )0980 0 . 1 5901 0.28226 
V 1 7  -0.01}69 o. � 361 1 �-0.505 0. )2'7(( -o.0(}60 �.08}1 ) 0.0)278 0 . 2}}76 0.0589( 0.2679( 
V18 -0. 06(92 0 . 1 550( 0.02785 o. 1 2568 0.021)7 0.05(}6 0 .05858 0.81258 -o .Q0992 0.0(1}1 
V20 o.J2m 0.10225 0 . 1 1081 0.0198} 0.0)569 0 . 59(1} 0.21709 0.00712 0. 1 (21} 0 . 1 82 1 )  
V21 0.211}7 0.06220 0 . 1 1611 0 . 5510) 0.07695 o . "  5(8 0 . 1 02}8 0.0(290 �.001}} 0 . 1 25(7 
V22 0 .06126 0.09121 0.8(692 0.0(6:0 0.0)5(8 0 . 1 0181 0.056}8 -o. 1 }(05 -o.Q0971 0.026}9 
V2( 0 .02)1 1 0 . 1 2( 1 8  0 . 1 06)0 -o.o:eoe � - 1 2050 �.09)60 � - 1 1 595 0.00918 0.0(8}9 � . ))0)8 
V25 -0.0101( 0. 1 }})9 �.0)1)2 o. 1055( o .  79)57 0.0)671 0 . 1 587( 0 . 062}7 0.05278 �.08720 
V26 -0.0(1}9 0.0890( -o.o1586 0.(}260 0.09(}8 �-0591 7 0.05212 0.05419 0.01160 �. 149)2 
vn 0 .01}52 0.08219 0.59189 0.00626 -o.0.510 0.00290 0.06559 0.02712 0.0(719 � . 1 1 1!02 
V:lO 0 .05269 -o.0)579 0.0214} 0.01 78) o. 781 70 0 . 1 0)99 0 . 28(99 -o.02819 0.017}} 0.06156 
V}4 -0. (5719 0 . 1 688) -o.OO)O) 0.061() 0 . 1 )5(8 -o. 2}21} 0 .(6)29 0.269}1 o. )0842 0.02690 
Vl5 0 . 55)}6 0.0851 1 o. 17129 0 . 1 )(}8 o. 1 }7 1 1  0.56760 0.099(5 � .02602 0 . 10009 0.08526 
V}6 0 . 1 : 589 �.0)96) �.09(9} �.06160 -o.0291 1 -o. 1 5)96 -o.0(6}8 -o.07572 �.00168 �.06110 
V)7 0 .85)15 0.07(8( 0.09(24 0.06824 0.0569( 0.228}( o .  1 1 260 0.02047 0.2'5715 0 . 1 210) 
V}B -0.90857 0.00058 �-05680 -Q.OI79) 0.00270 -0.09255 -o.01})1 0.00)06 0 .20081 �.0699( 
V)9 -0.0}4)6 0.175(5 �.0618) � . 1 7551 -o.OB64) -o.24961 �.59125 -o. 19068 -o.Q0(2) 0.00851 
V(O 0 .86100 0.06622 0.0(715 0 . 08759 0.06608 o. 1 5722 0.21 1 66  �.00152 0.2(85} �.01 (8} 
V(1 -0.919}2 �.0(676 -o.00)99 0.02128 -o.00218 0.06)55 0.0(969 0.07890 0.21701 -o.00701 
V(2 0 .2105( 0 . 14985 �.02557 �.100)5 0.14142 0 . 1 0.56 0.41759 �.00816 -o.00}4} o. 1 }881 
V() 0.0789} �-02568 0.00191 0.00951 0.0(187 0.06176 0 . 1 71 9} -o.ou1e -o.01415 0.01!056 
Y52 0.08(6) -o.01907 0.028111 �.05227 0.00752 0.09216 0.0( 1 1 }  �.0115} 0.08(87 0.0069( 
Y5} 0 . 1 2212 0 . 1 690( 0.06064 0.05299 0. 26465 �.01)4} 0 . )}05} 0.00061 -o.0(}55 0.05}71 
Y5( 0 . 1 2(92 o. 1 } 1 40 0.05156 0.02658 �.05282 � .00992 -o.0}767 o.OO(n 0.0}055 0.009}7 
Y55 � . 01209 0.07557 0.0)218 0.0(610 0 .07476 0.00298 0.22700 -o.00847 0.01 4}2 0.0210( 
Y56 -o.02864 0.0(1 1 1  �.00856 0.0(((2 �.0}4)6 0.0)069 -o.01696 0.01104 0.02825 -o.01074 
V 57 -0.00909 0.85825 0 . 12(28 0 . 1 291 1 -o.01792 0.01 250 -o.0(715 0.09287 0.0271 5 �.0}70( 
V 58 0 . 0(}14 �. 18ol59 �.01'72) �.051(0 -o.Q9571 � . 1 5 1 67 0 . 0((}1 �.01)76 -o.82)57 -o.06,, 
V 59 0 . 08126 0.,7(9 0.2}181 O.U545 0 . 2}568 0.)912} 0.21}68 0 . 1 1}00 0 . }1256 0.1 40(4 
V60 -0.01466 -o.Q9599 -o.05898 �.05210 -o.02522 -o.06082 -o.09829 -o.00782 -o.20951 �.06686 
OVASS 0.02111 0. 588)2 0.080(9 0.09059 o. 1719) o. 12826 0.27152 0 . 1 (278 0.02569 � . 1 0705 
SEA -0.0100) �.06)62 �.0)(}8 0.0)978 0.08(61 �.071(} -o.O):l07 0.00(4} 0.00818 �. }1))0 
A Cl! 0 . 1 54 1 0  � - 05 1 98  �.06)89 0 . 1 2506 0.09)89 0.0524) 0.0950) 0.08}74 0.09122 0. 55979 

Table t0.8 '"'11 va raas rotated ta.:tor .. trt's tor the whol• auple 

FACTOR 1 1  FACTOR I 2 

V 1  �.OJ1>42 � . 10(16 
V) 0.00(98 0.01 28} 
V4 �.0)1}9 �.00598 
Y 5  0.05(09 �-008ol1 
V : 6  �- 05728 0.0}090 
V 1 7  �:04012 0.08(12 
v1e 0.0(85( -0.00806 
V20 �-0525} �.0)1)9 
V21 �-08510 �-05297 
V22 �.010)4 �.01061 
Y2( 0.272911 0.0(075 
V25 0. 1 1 8ol7 0.0)768 
V26 0.074}2 � . 0}8(7 vn 0.20267 � . 0}80) V}O -o.08508 -0.029}1 
V}( 0.00}8) 0.0}2:6 
V}5 0 . 1 0271 � . 1 }429 
V}6 �. (7018 �.0(}58 
V}7 o. 1 )881 �.0(70) 
V}8 0.082)2 �.01}67 
V)9 � . 1 5668 �.0(726 
HO o. :)41} �.068ol6 
Y41 0.0}}09 �.0(266 
V(2 �. 1 8299 �.01 (25 
V() �.07498 -o.OU51 
Y52 � . 1 1 52) �.0(0}} 
V5) �.0}625 � .09901 
V5( 0.(2091 �.0'71 1 9  
V 55 0.051 19 -o. 0266) 
Y56 �. U572 �.0001 6  
Y57 0.08900 0 . 00(74 
V 58 0.07295 0. 26767 
V 59 0.01'78( 0.(1891 
V60 �.01 172 0 . 55(50 
OVASS 0. 14622 �.0(925 SEI �.06')40 0.06212 
AGB 0.07265 0.0)555 

Table 10.8 PYll van..aa rotated ta..:tor .. tru tor the whole aaaple 
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1 0 . 5 The Fac tors extracted using P rincipal Axes with Varimax 

R o tation 

The designation of  a loading on a fac tor as a salient load ing 

implies that the correlation is sufficiently h igh to assume a 

relationship exists between the variable and the facto r .  I t  also 

implies that the variable  can aid in interpreting the fac to r ,  and in 

turn pro vide some information about how the variables we re used . 

Clea rly stati s tical significance alone cannot be used to determine 

the sal ience of a load ing , because with large sampl es loadings so 

small as to be uninterpretable may be  statistically significant . In 

factor analytic  stud ies absolute values of .3 are popular as the 

minimum load ing requi red for a variable to be adequately 

interp r e ted .  This can have problems when a variable loads highly on  

a numbe r of fact o rs ,  because the meaning of the variable must  be 

s plit b e tween fa c tors when an interpretation of fac tors is  

attemp t ed .  This  can make i t  difficul t to interpret a factor and can 

make i t  necessary for a high load ing of a variable to be discarded 

if it d o e s  not aid interpretation .  What may be an interpretable 

salient load ing for one variable may not be an interpretable salient 

loading fo r ano ther.  

In the present study the split group analyses were used as a check 

o f  the loadings obtained from the facto r analys is of the total 

group. The initial proced ure fo r interpretation was to pinpo int all 

loading s of . 3  and above for a l l  fa�to rs statis tically extrac ted 
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a fter varimax rotat ion on the total group . The next stage wa s to 

c heck the load ings for the variable on the equi valent analyses o f  

the spl i t  groups . It wa s only i f  all thr ee load ings on a l l  the 

f actor analyses were above . 3  that a load ing wa s d eemed to have 

pa ssed the first stage o f  determining whether i t  wa s a sal ient 

l oad ing . 

The second stage wa s to consider the nature o f  the variab l es 

i nvolved , their respecti v e  load ings on the factor , and to attempt to 

n ame the factor . Thi s process proved easier than expected , and i t  

t urned o u t  that for all the factors interpr eted and even for one 

t hat was r ej ected , all the vari ab l es were retai ned because they a l l  

c ontributed to t h e  i nterpretation of  the factor s .  The extracted 

f a ctors and their respec t i v e  load ings of the variables from the 

t hree fac tor anal yses are shown in  table 1 0 . 9 .  

1 0 . 6  Re sults of  the Prel im inary Factor An alys i s  

Tab l e s  1 0 . 8 and 1 0 . 9  show that the factor analys i s  o n  the whole 

g roup r e s u l ted in  seven var i ables load ing at .3  or  more on the first 

factor . Variab l e  20 , ' d i scusses wi th subord inates ' was rej ected for 

i nterpr e t ive use on the factor because it did not succeed i n  

a chiev i n g  a load ing of . 3  o r  more for the same factor i n  both o f  the 

f actor analyses conducted on the spl it groups . It  has a load ing on 

the fac tor of  .23 in the analys i s  of group B .  

After considering the load ings o f  the variab les l eft , i t  seemed 

a ppropr i a t e to c a l l the factor ' making dec i sion s '  s i nce a l l  the 



Factor 

Making Deci sions 

V20 DI SCUSSES WITH SUBORDINATES 

V34 COMMUNICATES BY WRITING 

V35 COMMUNICATES FACE TO FACE 

V37 PROCEDURAL DECISION 

V38 CONCLUDING DECISION 

V40 TAKES LEADING ACTION 

V41 TAKES TERMINAL ACTION 

Factor 2 

�unt of Productivity 

Vl ESTIMATED NO. OF !lORDS 

VS7 RESPONDS WITH SPECIFICITY 

V59 NO. OF USUAL COURSES OF ACTION 

OVaas OVERALL ASSESSMENT 

Factor 3 

Dealing vith Superiors 

vs NO. OF SUPERIORS INVOLVED 

V22 DISCUSSES WITH SUPERIORS 

V27 ASJCS INFORMATION FROM SUPERIORS 

Factor 4 

Dealing vith Peers 

V4 NO .  OF PEERS INVOLVED 

Vl 7 COURTESY TO PEERS 

V21 DISCUSSES WITH PEERS 

V26 ASJCS INFORMATION noM PEERS 

Factor 5 

Factor Discarded 

V 3  NO. OF SUBORDINATES INVOLVED 

V25 ASJCS INFORMATION FROM SUBORDINATES 

Total Group 

. 32 

- . 46 

. ss 

. 8 5  

- . 91 

. 86 

- . 92 

. 82 

. 86 

. 34 

. 59 

. 72 

. 8 5  

. 59 

. 95 

. 33 

. ss 

. 4 3  

. 30 

. 79 

V30 GIVES DIRECTIONS TO SUBORDINATES . 78 

All results are corrected to two dect.al places . 

Split Group A 

. 4 6  

- . 4 S  
. 6 1  
. 90 

- . 9 3  

. 9) 

- . 94 

. 84 

, 8 7  

. )8 

· 60 

• 74 

. 8 9  

· 6 1 

• 97 

. 46 

· 60 

• 24 

. 2 5 

. so 
• 78 

Spl i t  Group B 

. 23 

- . 48 

. s s 

. 8 2 

- . 88 

. 82 

- . 8 9 

• 78 

. 86 

• 28 

• 56 

• 1 1  ( . 70) 

· 1 8 ( . 80) 

• 02 ( . 52 )  

• 96 

• .  3 1  

• 53 

• 52 

• 26 

. 7 5 

• 87 

Retained Loading 

No 

Yes 

Yes 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

No 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

Yea 

No 

No 

Yea 

Ye• 

Comments 

Low loading on Group ll causco; 
it to be d i scarded . 

Marginal - Does not conflict 

with interpret a t ion of fac tor • 

Figures in brackets for B show 

loadings on factor 6 • 

Marginal - Does not confl ic t  
with interpretation of factor .  

.... -...J w 

Table 1 0 . 9  Shova results o f  loadinga above . 3  for total group using a principal axia factor analysis vith vart.ax rotation and the load ings for 

a l e l l a r  fac tor• ex t rac t ed f rom a a l m l l a r  fac tor a n a l ys i s  of t�� random ••�p l e a  of the total aroup. 
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var i a b l es were s c ores wh i ch rel ated either to actua l l y  making a 

f i nal d e c i sion a t  one end o f  the scal e ( the n egat i v e  load i ngs) to 

p utting o ff the d e c ision until  later ( the posi t i v e  load ings ) . 

A lthou g h  rejec t ed because of its in stab i l ity variable 20  a l so fits 

t his  i nt e r pretat i on qui te wel l  whi ch gives more con fidence that the 

n ame g i v en to the factor is appropr i ate . 

The se cond fac tor had four var i ables load ing at . 3  or more on i t  i n  

t he ana l y s i s  of  t h e  total g roup . Variable 5 9 , ' no .  o f  usual 

c ourses o f  action ' fa iled to achieve a load ing of . 3  in the analys i s  

o f  group 8 s o  wa s r e j ected for interpretative use o n  the factor . 

The remaining variables of  ' est imated no . o f  words ' and ' responds 

w i th spec i ficity ' stron g l y  suggested that the factor had a strong 

l i nk with produc t iv ity . The ov erall  estimate of  how we l l  the role 

p l aye r p e rformed on the i n  basket test al so had a h i gh load ing on 

t his  fac t o r .  Thi s  further encour ages naming of  the fa ctor ' amount 

o f  produ c tivity ' because it would be ex pected that produc t i v ity 

would p l ay some part in the assessment of  how wel l  a person had done 

on the i n  b asket t e st . I t  i s  also hel pful that desp i t e  the 

i ncons i s t ency of variab l e  5 9 ,  ' no .  o f  usual cour ses o f  action ' ,  

t his v a r i able al so has str ong assoc i ations with produc t i v ity , which 

f urther r a ises con fidence that the name g iven to factor 2 i s  

a ppropr i a te . 

The thi rd fac tor has three variables load ing at . 3  or more on i t  in  

the anal y s i s  of the total group . None o f  the var i ables achi eved 

l oadin g s  of . 3  or  above for the third extrac ted factor in  the factor 

analys i s  of group B. Howe v er factor 6 in the ana lys i s  of  group 8 
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had onl y three l oad ings above . 3  and they were all the var i ab l es in  

t he anal y s i s  of the total group and the analys i s  o f  group A wh ich 

h ad load i ngs above . 3  on factor 3 .  It  seems that i n  the factor 

a nalys i s  of group 8 the fac tor accounted for l ess of the total 

v arian c e  than in  the factor analyses of  the other sampl es . Th i s  

s ort o f  movement o f  factor s  is  to b e  expected because the amoun t o f  

v arianc e  account ed for by factors a fter factor 2 h a s  been ex tracted 

i s  muc h l ess . Con sequent l y ,  because of sampl ing error , factors are 

e x trac t e d  earlier  or later . Deta i l s  o f  the amount of  variance 

a ccount e d  for by e ach factor in  all the analyses are given in  table 

1 0 . 1 0  i n  the ca s e  of  the ana lys i s  o f  the total group and in  Append ix 

1 1  for the split  a nalyses A and B .  It  can be seen that very l i ttl e  

e rror var i ance wo uld b e  required t o  shi ft t h e  order i n  which factors 

a re ex tr a cted . For the pur poses o f  the stab i l ity study factor 6 i n  

the fac to r analys i s  o f  gro up 8 was regard ed as  equi val ent t o  factor 

3 in  the f actor ana lyses of the total group and group A .  

The ab ove ana l y s i s  led to the retention o f  the thr ee variables that 

l oaded on factor 3 .  Si nce all the variables concerned super iors the 

n amin g o f  factor 3 was comparat ively easy . ' Deal ing with superior s '  

s eemed a n  appropr i ate name for the factor . 

Facto r 4 had four var i ables with load ings abov e . 3  i n  the factor 

a nalys i s  of the total group . As a result of the fac tor analyses of  

g roups A a nd 8 thr e e  of these were reta ined for the purposes o f  

i nterpr e t ing the fa ctor . Var i able 26 , ' asks i n format ion from peers ' 

f ailed to get a load ing of . 3  on  the analys i s  cond uc ted on group A.  

The i n t erpret a t ion of  factor 4 again prov ided l i ttle d i fficul ty . 



V A R I ABLE co�wur;ALITY FACTOR E I GE N V A LUB 

V 1  0 . 62 578 1 6 . 1 0 576 
V 3  o. 4 5 996 2 3 . 59223 
V4 0 . 97566 3 1 . 98563 
V 5  0 . 89581 4 1 . 4784 5  
V 1 6  0 . 36733 5 1 . 4 4 581 
V 1 7  0 . 27644 6 1 . 1 6871 
V 1 8  0 . 7 1 671 7 0 .  94231 
V20 0 . 58740 8 0 . 7791 6 
V 2 1  0 . 52956 9 0 . 6 3043 
V22 0 . 76526 0 0 . 57971 
V24 0 . 25206 1 0 . 48259 
V25 0 . 71 605 2 0 . 4 5365 
V26 0 .  24524 
V 2 7  0 . 4 2833 
V 3 0 0 . 7 2 736 
V 3 4  0 . 69 844 
V3 5 o .  76037 
V 3 6 0 . 28780 
V37 0 . 9 1  909 
V38 0 . 90 04 1  
V 3 9  0 . 54 848 
V40 0 . 9 1 4 1 7  
V 4 1  0 . 9 1 063 
V 4 2  0 . 33 587 
V 4 3  0 . 05561 
V 52 0 . 04 373 
V 53 0 . 24 534 
V 5 4  0 . 22 384 
V 5 5  0 . 0701 9 
V 5 6  0 . 02940 
V 57 0 . 7901 6 
V 58 0 . 83 251 
V 59 0 .81 393 
V60 0 . 38566 
OVASS o. 53942 
SEX 0 . 1 6839 
A G E  0 . 4 0 200 

T a ble 1 0 . 1 0  Comm�na l i t y  of variables and ei�envaluea or chara c teristic 
roota of the factors for the whole sample using the Principa l  Axis 
F a c tor Analysis 

PCT OF VAR 

3 1 . 1  
1 8 . 3  
1 0 . 1  

7 . 5  
7 . 4  
5 . 9  
4 . 8  
4 . 0  
3 . 2  
3 . 0  
2 . 5  
2 . 3  

CUM PCT 

3 1 . 1  
4 9 . 4 
5 9 . 5  
67 . 0  
74 . 4  
80 . 3  
85 . 1  
89 . 1  
92 . 3  
95 . 2  
97 . 7  

1 00 . 0  

t'-' 
........ 
0\ 
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All the vari a b l e s  concerned rel ated to the styl e o f  behav iour 

a dopted b y  the ro l e  pl ayer to peers . The factor wa s therefore 

c alled ' d ealing wi th peers ' .  It  i s  noteworthy that variable 26 , 

d espi te i t s  incons i stency , i s  a l so rel ated to peer s wh ich helps to 

r einforce confi d ence in the name given to the fac tor . 

Fac tor 5 had three load ings above . 3  i n  the factor analys i s  of  the 

t o tal group . Two of  these were confirmed in  the spl it group 

a nalys i s  ( see table 1 0 . 9 ) . The factor , a l though easy to i nterpret 

p sycho l o g ically ( i t could be c a l l ed ' deal ing with subord inates ' ) ,  

was rej ected as a factor because o f  the results of  the ' scree ' test 

( Catte l l ,  1 966 ) described below , and the assessment . that a 

c onserv a t i v e  fac tor solut ion wa s more l i kely to be repl icab l e . 

1 0 . 7  Plotting Character i st i c  Roots or Eigenvalues 

The c haracter i stic root , or ei genvalue as i t  i s  sometimes called , i s  

e qual to the sum o f  the squared load ings o f  vari ab l es on a factor 

when the pr incipa l axis  factor solution is used . It  is  therefore a 

d i rect i n d ex of how much variance i s  accounted for by each factor . 

C attel l ( 1 966 ) has deta i l ed a d i scussion o f  a procedur e he cal l s  the 

' scree ' test wh ich uses the character i s t i c  root to d etermine the 

number of facto r s  to be ex trac ted . The reason· for the name is  

o b vious i f  figur e 1 0 . 2 i s  consid ered . The fi rst few roots could be  

s een as  a c l i ff and when the graph fl attens out what rema ins could 

be viewe d as rubb l e .  

The i d ea beh ind the test i s  that a few variables are measuring a 
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limi ted numb er of factors we l l  and a l arger number o f  error s or 

t rivial factors not so wel l .  The major factors account for most o f  

t he var i a nce and so are large and have bigger character i st i c  roots . 

The oppo site i s  true for the error or t r i v i al factors . Larger 

f actors are extrac ted first and when the smal l er factors are 

e xtrac ted plott i n g  them on a graph would resul t in  a straight l ine 

s l oping d ownwa rd . 

To a pply the test a rul er i s  laid against the bottom half o f  the 

g raph and where the po ints d eviate signi ficantly from a strai ght 

l i ne is the point wh ere tr iv ial factors end and more meaningful 

factor s begin . I n  the case of  figure 1 0 . 2  the above procedure 

l eaves fo ur facto r s ,  wh ich led to the extraction of  four factors for 

the sta b i l ity stud y .  Tab l e  1 0 . 1 0 gives the exact values for the 

c haracter i stic roots used in  the graph . 

1 0 . 8  An Alternat i v e  An a l ys i s  of the I n  Basket Scores 

The p r i ncipal axis method of  fac tor extraction is  the most popular 

in the l i terature ( N i e  et al , 1 97 4 ) . There are , however , other 

methods o f  fac tor extraction whi ch have impl ications for the factor 

s tructure if there is a wide variation in  the commun al ity o f  

va riab l e s  o r  i f  the commun alities are gener ally low .  

Tab l e  1 0 . 1 1  shows the communal ity estimates for the total group used 

i n  this study us ing the pr inc i pal a x i s  method of factor i n g .  As can 

be seen there is considerable variab i l ity in  the communal ity 

e stima te s ,  as the i r  range extend s from . 07 to . 94 .  Bearing i n  mind 
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VARIABLE EST COMMUNALITY 

V 1  o .  7 4346 
V 3  0 .4 5 671 
V 4  o .  67 931 
V 5  o .  7 5  258 
V1 6 0 . 381 48 
V1 7 0. 345 60 
V1 8 0 . 6283 1 
V20 0. 53243 
V21 0 . 594 5 1  
V22 o. 65767  
V24 0. 2065 0  
V25 0 . 57386 
V26 0 . 31 440 
V27 o. 372 6 6  
V30 0 . 59988 
V34 0 .  625 9 1  
V35 0 . 731 20 
V36 0 . 42548 
V37 0 . 94270 
V38 0 . 93837 
V39 0 . 67584 
V40 0 . 93898 
V41 o. 93436  
V42 o .  3381 9 
V43 0 .  1 0601 
V 52 0. 1 273 9 
V 53 o.  262 9 2  
V 54 0 . 206 5 3  
V 55 0. 1 56 4 1  
V 56 0 . 0687 1 
V 57 0 . 70574 
V 58 0 . 7886 1 
V 59 0 . 62782 
V60 0 . 33475  
OVAS S 0 .48 980 
SEX 0 . 1 7027 
AGE 0. 31 44 1  

T able 1 0 . 1 1  C ommunali ty estimates fo r the 
p rincipal  axis analysis 

1 8 0  
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the re sults o f  the research on alternative fac to ring methods i t  

would a ppear wi se  to cond uct  an al ternative fac toring procedure t o  

confirm the resul ts obtained by using the principal axis method of  

factor e x traction . 

Research stud ies which have compared d ifferent extraction procedures 

have con firmed the conclusion that when communal ities are high 

extrac t i on procedures are almost  identical . Tucker ,  Koopman and 

Linn ( 1 969 ) , for exam pl e ,  found principal components and principal 

axes to b e  the same when the  communalities we re high f6 r all 20  

variable s ,  and H arris and Harris ( 1 97 1 ) found most ability facto rs 

to appea r  when s e veral common fac tor  methods we re used . I t  seems 

from the research that when  the number of variables is moderately 

large ,  s ay great e r  than 3 0 ,  and the analys is contains no variables 

expec t e d  to hav e low communalit ies , say .3 and below , most of the 

explora tory pro cedures lead to the same interpretations . 

1 0 . 9  Principal Axis and Image Factor Analys is 

Princ ipal axis factor  analys is involves extrac ting the princ ipal 

factors from a mat rix wi th communality estimates in the diagonal . 

The way the communalities are estimated is · the main d iffe rence 

between the various principal fac tor solut ions to correlation 

matrices . The princ ipal axis method used for the analys is in this 

s tudy us es the squared mul tiple correlation betwe en a given variable 

and the rest of the matrix .  An iterat ion procedure is also employed 

so that the estimates of communal ity can be improved . The number of 

factors are ini tia lly d etermined , and then mul tiple correlat ion 
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estimates of communal ity are put in the diagonal of the correlat ion 

matrix . The same number of factors are extracted from this reduced 

matrix , and the variance ac counted for by these factors become new 

communa l ity est imates . The d iagonal of  the correlation matrix is 

then rep l aced by these new estimates of  the communality . The 

i teration sequen c e  automaticallly stops if  any est imated communal ity 

exceed s one .  The factors for  the previous i teration are then 

retained . For the analysis of the total group in this research one 

o r  more v ariables had a communality estimat e  greater than 1 . 0 so  the 

factors after iteration 5 were the ones used as the fac to r solut ion. 

Image analys is postulated by Kaiser ( 1 963 ) d iffe rs 

principal  axis solution primarily in the  i teration 

correl at ion matrix before fac to rs are extrac ted . 

from 

Of  

the 

the 

Inst ead of find ing the principal fac tors of a correlation matrix , 

image analysis finds the principal fac tors from a variance 

covarian ce matri x of the images of the variables . 

The image o f  a variab le is that part of i t  that can be estimated by 

other va riables in  the same area .  The es timation is carried out 

t hrough the use of mul tiple regression ; each variable is pred ic ted 

from the others using the beta weights available through mul t iple 

regress i on. Image fac t o r  analys is uses every variab le ' s image and 

s ince this only includ es variance which other variables al ready 

have, no variance  unique to any one variable is used in this method . 

As th e numbe r of variables inc lud ed in the fac to r analys is be come 

more re presentative of the total variance in a particular area so 
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the im age facto r analys is solut ion should be more s imilar to  the 

principal axis s olution .  This makes sense because i f  an extremely 

large number of variab les were available all variables would be 

represen t ed alm o s t  exac t ly by ano ther variable . The number of  

variab l e s  necessary to  achieve this however is usually very large 

and is ra rely atta ined in psychological stud ies . 

An image analysis using this alternative procedure of  estimating 

communal ities was carried out on the to tal group of peopl e who d id 

the in basket test , to check the s tability of factors using an 

alternat ive facto ring procedure . 

1 0 . 1 0  T he Results of the Image Analys is 

The anti imag e covariance matrix , image covariance matrix , 

pre- ro tated image factor  matrix are shown in Appendix 1 2 . The full  

varimax rotated image fac tor matrix is  shown in table 1 0 . 1 2 .  Table 

1 0 . 1 3 s hows the loadings obtained for all the extracted and 

i nterpre ted factors for the principal axis factor analys is after 

varimax rotat ion and the equivalent load ings using image analys is in 

the same way .  The resul ts for the first two fac tors in table 1 0 . 1 3  

a re for the same factors in their order of  extraction fo r both 

analyse s .  Fac tors 3 and 4 in the princ ipal axis analys is are 

however compared to fac to rs 4 and 5 in the image analys is . Th is is 

because factor 3 in the image analys is represents fac tor 5 in the 

principa l axis analysis . This has occurred because in the image 

analys i s , after factor 2 , the fa c tors are account ing for diffe rent 

proport ions of v a riance ,  which has changed their order of extract ion 
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VA� IH:< ROTA':'l::L �'ACTO� �l.i� ! X  

FACTOR : FACTOR 2 FACTOR ' FACTO� 4 FACTOR 5 FACTOR 6 ·FACTOR 7 FACTOR 8 FACTOR 9 FACTOR 10 

V 1  o. 182}9 o. 72427 0. 10051 0 . 1 4817 o. 14709 0 . 1 6669 0 . 1 0590 -<1.07088 0 . 1 2882 0 . 1 2258 
V3 0 . 2 1 5 : 7  0 . 21685 0. }42}0 0.0534} 0.20172 o. 1 0586 0 . 1 6086 o. 14646 0 . 1 �901 0.01 922 
V4 0.09725 0 . 1 }052 0.05986 o.oscu 0.72731 0.03416 0. 10901 0.05787 o. : :  281 0.0,96 
VS 0.05}7: 0. 18290 0.046 1 1  0 .65}78 0 . 1 5120 0.012}7 0.42519 0.05761 0.04951 0.00540 
v 1 6  -0. 10975 0 . 27541 0 . 060 1 5  -o. :0}90 0 . 1 7407 o. "138 0. 29'l'J6 -<>.00342 o. 1 5990 0.0401 1 
V 1 7  -0. 01 991 0.12713 -<>.0}221 -<>.0507} 0 . ,776 0.04606 0.24710 -<> . 02075 0 . 1 6825 -<>.04}40 
V 1 8  -0.06896 0 . 1 7084 0.04578 0 . 08925 0. 1 4206 -0.00092 0.67102 0 . 10122 0.04401 -o.0040} 
V20 0 . 37605 0 . : 1 51 8  o. 1 3 1 55 o. 14265 0 .0881 6  o. 190, 0.00718 0 . 1 6526 0.21 236 0.04235 
V21 0 . 2}512 0.07521 0 . 1 1 269 0 . 11110 0.57380 0 .02582 0.05417 0.08622 0. 1 1 228 0.054J2 
V22 0 . 07757 0.08987 O.OJ5J9 0.73474 0 .06279 0.00617 -<l.086J5 -<>.01442 0.02710 0.02157 
V24 0 . 00459 o. 1 1 764 -<1. 1 1 828 o. 1 1 771 -<>.06858 0 . 00962 -<l.OI6J4 0.0}869 -o . 1 9585 -o.a1 567 
V25 -o . oo: : '  o .  14842 0.67)90 -<>.00982 0.08756 0.04247 0.04924 0.06666 -<>.071 75 0.00482 
V26 -0.05028 0.09486 0.089J9 -<> .00050 o. 'lB}" 0.01058 O.OJ921 0.05501 -<> . 1 31 20  0.04875 
V27 0.07}89 0.08778 -<>.01841 0.54588 -<>.00,0 0.02231 0.0181 2 0.06611 -<>.051 98 0 .0491 2 
V30 0.06805 -<>.00462 0.69006 0.01376 0.0,:7 0.06413 -<l.0166J 0.0869) 0.0)004 0.04646 
VJ4 -0. «529 0.21713 0.2287} -<>.02071 0.044J2 0 . 1 7654 0.24654 0.23121 0.00837 0.09196 
VJ5 0 . 58931 0.091 50 0. 17217 0 . 2 1 662 o. 1 6654 0 . 1 9455 -o.OJ570 0 . 1 4281 O . I J174 0 . 1 0084  
V36 0 . 08920 -<>.07621 -<>.04957 -<1.1 2503 -0.08022 -<>.05269 -<>.04996 -<1 . 1 9694 -<>.07808 0.01065 
V37 o .865JB 0.09028 0 . 1 0326 0.10415 0.08712 0.20528 0.01725 0.09178 0. 1 1 66} 0.0991 4 
ne -0. 90056 0.00864 -<>.02008 -<> .05689 -<>.0,7: 0.21 269 0 . 00744 0.01105 -<>.07425 0.08246 
VJ9 -0.080:9 0.06858 -<>.232, -<>.09624 -<1 . 1 5458 0.01 2 1 9  -<1 . 1 2122 -<>.65427 -<>.06296 -o.OJI05 
HO 0.87269 o. 1 0448 0. 1 1 349 0.06640 0.08905 0. 1 9906  -<>.0177} 0 . 1 4536 0.0045} 0 . 1 2447 
HI -0.8961 5 -<1.02}36 0 .0}570 0.0001 4  0.00568 0 . 2 1 54} 0.06691 0 . 1 4367 0.054}7 0.07257 
V42 0 . 2) 1 66 0 . 1 6828 0 . 1 9237 -0.01804 -<l.061 J8 O.OJ4 1 9  0.0151} 0 . 10846 0.09570 0.02669 
HI o .06t!OO -<>.02,9 0.05667 0 .00050 0.0}129 0.01 252 O.OOJ27 0.021100 0.0}51} 0.00145 
V 52 0.07484 0.00}41 0.02408 0.0160} -<>.02875 0.0,55 -<>.01 1 57 0.01070 0.01917 0.03746 
VSJ 0 . 1 0}90 0 . 1 5808 0 .28679 0.05094 0.06692 -o.02826 0.0245, 0.0289t 0.005}7 0.06756 
V 54 0 . 1 2155 0.0947) -o.04006 0.06147 0.01 5}9 0.02244 0.02496 -o.01 940 0.02280 O.OJI75 
V 55 -0. 01020 0.05722 0 . 1 2 1 81 0.0275J 0.04042 0.01008 0.01280 0.05654 0.0,72 0.02224 
V 56 -0.02572 0.0287, -<>.01490 -o.00794 0.0}25J 0.01 16} 0 . 007}8 0.00971 0.02270 0.00548 
V 57 -0.00785 o. 756}5 0 .00425 o. 1n90 0. 12}80 0.02}09 0.09}1} -o.Q9019 0.02751 0.02748 
V 58 0 .0,91 -o. 1 7}}1 -<>. 10107 -0.01 72J -o.05806 -o. 74276 -o .027}4 0.02660 -<>.0475} -<> . }}889 
V 59 0 . 1 2875 0.}}825 0. 30297 o.2;o;o 0 . 1 84 1 6  O.J4446 0 . 1 7505  0 . 1 6659 0 . 1 455} -o . : 1 606  
V60 -0.02974 -o.091J5 -o.04492 -<>.05344 -<>.054 1 6  -<>. 1 51 51 0.00185 -<>.02150 -<>.05986 -<>.45586 
OVASS 0.04 1 61 0.56967 0. 22808 0 . 1 2}10 0.09444 0.02931 0 . 1 2365 0 . 1 2 1 55 -o.03485 0.06671 
SEX -0.0249J -<1 .05866 0.04425 -<>.02487 -<>.00459 -O.OOOJ8 -<>.01789 -<>.01}50 -<l.J1781 -o.03772 
ACE 0 . 1 6463 -<>.02668 0 . 1 1 502 -<>.06758 0 . 17118 0.09995 0.10122 0.0710} 0.}4686 0.0001 9  

Table � 0 .  � 2 Pull van.Au rotated 1 .... Pa:tor utriJ for the whole 1upl1 

FACTOR � � FACTOR � 2  FACTOR l l  FACTOR , .  FACTOR 1 5  FACTOR : 6  FACTOR 1 7  FACTOR 1 8  FACTOR 1 9  FACTOR 20 

V 1  o . o : ao a .01942 a.a3694 0.02504 0.07548 a . 06679 -0.00499 -<>.02361 0.01807 -0.00772 

V} o. 18673 a . 1 5459 -<>.05748 a.OOI09 0.00257 0.0414a o.a9498 0.0096J o.o14al 0.05919 

V4 0.0230} 0 .04699 -o.00727 -O.a1 346 0.03899 0.0}690 a.a1 146 0.02748 0 . 0052} a.a1 274 

vs a.a4746 0.00107 0.05208 a .a}689 -0.00767 -O.a2165 -<l.01 37a 0.00}27 -<>.015}8 -<>.01756 

V 1 6  - 0 .  1 : 4}8 o.a,51 -<>.a7685 -<>-0891} 0.05105 o.a2a19 0.08717 -<> . 00855 0 . 1 1 477 a . O I J72 

V1 7 -0. 0652} a.00670 -<> . a,92 -<> .a27}} 0.00168 a . Q9826 -0.064}2 o .a)096 0 . 1 42 1 6  -<>.a1277 

V 1 8  a .01 765 0.007}7 0.04978 -<>.a1448 -<l.0020J 0 . 00648 0.00294 -<>.00664 -<> . 0}169 0.00091 

V20 0 . }0129 0.171 1 }  -<>.02498 0 . 1 7940 a.a}594 0.08986 0.06484 0.05984 0.00047 0.0100} 

V21 a . 1 2«9 0 . 1 2639 -<>.01947 a.Q98, a.06500 -<>.02448 o . a2609 0 . 1 2091 -<>.05140 -<> . a 1 604 

V22 a.04950 a.04347 -<>.a}«9 o.a1 378 -0.01 360 a.a:686 o.a1 297 0 . 00 1 00  0.00}5} 0.0104} 

V24 -a.0}51 1 -<1. 1 5030 a.2}727 -<>.04147 -<>.02224 -a.0294} -0.04861 -<>.00406 0 .0001 1  -<>.a}557 

V25 -a.OOB59 o .aa08 0.00652 -<>.00544 -0.0598} 0.0}694 -<>.a1651 -o.01254 -<1.01602 o.a220} 

V26 -0.03671 -<l.OJ526 0.05590 -o . 1 2544 o.a1 689 0.02490 0.0186J -<1 . 1 4002 -<>.a2}60 a.00420 

V27 -a.02684 -G.a,96 a . 1 }6JI a.OI065 -<>.04507 o .a}89t 0.0080} 0.00004 -o.00480 -<>.00209 

V30 a .02108 0 . 1 1081 -<l. la199 0 .06999 a. 00066 0 .08697 0.00859 a.01709 a .02492 -<>.a}617 

V34 -a. 29479 o .a2405 -0.05069 a.04875 O.OOJ4} 0 . 1 4 1 "  O . OJ240 a.02856 0 .0}009 0.0:622 

V35 o .  ,422 a. 13418 0.08437 a . 0761J -<>.01295 a.02097 0.027}1 -o .a22811 -o . 02414 -<> . 02}58 

V}6 -a.06952 a.08J79 -a.21874 a.01607 a .}2282 a.06676 -o.22«8 0.00597 0.01271 0.001 811 

V}7 a .02461 0.0807} a . 1 2490 o. 1 4 1 1 7  -<1. 02828 0.00«1 o . a2846 0.05957 0 .0528} -<l. 1045J 

V :56 -0.00654 -<1 . 1 0279 -a.OOB74 -<>.07942 -<>.05546 -<>.00}69 O.OJ290 -<>.07722 -<> . 05630 a.:0416 

V3'} -a.a1959 -o . l \ 5()2 0.01 362 -o.a}27J a.00630 -a. 1 1 757 -o.01 1 1 1  0.00427 a.00178 0 . 00 1 20  

HO -0. 03J76 0.066}4 0.06411 0.06975 -0.0864} o .a22« 0.00586 -<l.061a} -<1.048110 0 . 1 097} 

V41 0 .05967 -o.04045 0.01 454 a.OOI�} 0.05291 0.01801 o .aJ225 0 . 05020 a.047�4 -<1 . 1 100} 

V42 -0.00186 0.26525 -<>.20055 -o.0064} -<>.02017 0 . 1 2275 0.0}978 -<>.026 1 6  -<1.0,10 -<>.0000} 

.. , 0 .01 «6 0.2JIOO -a.0,24 a.04}22 -<1.a2n 7 o.a}466 -0.01077 a.00651 0.00557 -<1 . 00202 

V 52 a .00681 0.0}914 -<1.0218} 0. 2�089 0.04895 -<>.01 }79 -0.00078 0.00142 -o.00109 -o. ooo: J  

V5J -O.a}874 0.22756 -<l.Oia15 a.0064} -a.02291 a. 1 }928 a.02228 -<>.a}257 -<>.02259 0.01 1 25 

V 54 a .01 1Z7 -<>.a}787 0.}2}2} -<1.0}074 -<1.10169 a .07}1 0  0.02005 -o.00}17 -<>.00472 0.01000 

V 55 0 .00� a.07860 0.04290 -<>.0205} o.a1 49} 0.26216 -<l.005J9 0.00007 0.00296 0.00000 

V 56 a . Q0684  -<>.02}}6 -<l.0247a 0.0}147 0 . 1 9960 0.00074 a.OQ959 -<>.000}6 -<>.00084 -<> .00034 

V 57 0 . 00504  -<>-0692a 0 . 1 2 1 27 -o.OI027 0 . 06 1 65 0 . 00726 -o.OI I IO o.a:e:o 0.0225J -<>.0}856 

v5a -0.01591 -<>.02165 -<>.05004 -<>.09872 -<>.02978 -<>.00922 -<>.00097 0 . 00808  -<> . 00}80 a.00217 

V 59 0 .09450 a .Q9008 -<>.00302 0 . 10000 0.01 16} 0.06795 0.06808 0.05427 0.01}74 0.01610 

V60 -0.00}90 -<>.0170} -0.020}7 -o.06274 -o.OQ95J -o.a2961 -0.00020 0.00151 0.0015} -<l.0004J 

OVASS 0.017, a.0462} 0 .08,, 0.0122} -o.04541 0 . 07658 a . 020« -o.00882 -<>.05301 0.05091 

SEX -a.02}97 -<>.a207} -<l.0095a -<1.00345 -<1.0}244 -G.02714 a.01 1 67 -<> . 01 24} 0.01469 0.00}62 

ACE -0.04281 0.07}00 -<>.0)05} 0 . 07177 -<>.0}918 -<>.01857 0.05747 -o.0402J 0 . 06752 o.�5 

Teb l e  �0. : 2 P<Jll var1au rotated l••f!• r.�tor aatru for the whole •uple 



FACTOR 2 1  FACTOR 22 

V1 -0. 02003 0 . 00005 

V 3  0 . 08325 0 . 00031 

V 4  0.00882 0 . 00001 

V 5  0 . 00639 -0 . 00020 
V 1 6  0 . 00887 0 . 00031 

V 1 7  0 . 0 1 306 -0. 0001 0  

V 1 8  -0. 00676 -0 . 00003 

V20 0.0691 6 0 . 000 1 4  

V 2 1  0 . 00218 0 . 00003 

V22 0 . 0 1 1 83  -0 . 0001 2  

V24 -0 . 0 1 560 0 . 00023 

V25 0.01 543 -0 . 00004 

V26 -0 . 01 544 0 . 00000 

V27 -0. 0 1 366 0 . 0001 9 

V30 0 .00044 -0 . 00003 

V34 0 .0601 9 0 . 00024 

V 35 -0. 04672 -0 . 00009 

V36 0.00337 0 . 00002 

V37 0 . 01 458 -0 . 00001 

V38 -0. 03373 -0 . 00001 

V39 0 .00322 0 . 00001 

V40 -0. 02182 0 . 00003 
V41  0 . 00644 -0. 00003 

V42 -0. 02847 0 . 00005 

V43 0 . 00861 -0. 00000 

V 52 -0. 00038 -0 . 00000 

V 53 -0. 09668 0 . 00007 

V 54 0 . 00257 -0. 00007 
V 55 0 .001 64 -0. 00000 

V 56 0.0001 2 -0 . 00000 

V 57 -0. 00472 0 . 00005 
V 58 0 . 0091 2 0 . 00002 

V 59 0 .08� 0 . 00009 

V 60 0 . 00072 -0 . 00000 
OVASS 0 . 01 696 -0 . 0001 6  

SEX -0. 01 095 -0 . 00003 

AGE -0.05057 -0 . 00005 

Table 1 0 . 1 2  Full varimax rotated Image Fa�tor matrix for the whole sample 
...... 00 V1 



F&etor 1 Making Decia iona 

V20 DISCUSSES WITH SUBORDIKATES 

V34 COHHUNICATES BY WRITING 

V35 COKHUNICATES FACE TO FACE 

V37 PROCEDURAL DECISION 

V38 CONCLUDING DECISION 

V40 TAXES LEADING ACTION 

V41 TAXES TEMINAL ACTIOM 

FActor 2 A8ount of Prodw::Uon 

Vl ESTIMATED NUM&Ea OF WORDS 
V57 RESPONDS WITH SPECIFICITY 

V59 NO .  OF USUAL COURSES OF ACTIOM 

0vAS8 OVEIIALL ASSESSKDIT 

FActor 3 DeAling with Superior• 

VS NO .  OF SUPERIORS INVOLVED 

V2 2 DISCUSSES WITH SUPERIORS 

V27 ASKS INFORMATION FROM SUPERIORS 

F&ctor 4 DeAling with Peera 

V4 NO .  OF PEERS INVOLVED 

Vl7 COURTESY TO PEERS 

V2l DISCUSSES WITH PEERS 

PrincipAl 

Axia Lo&dinga 

, 32 
-,46 

. ss 

.85 
- . 91 

.86 
- . 92 

. 82 

.86 

. 34 

. 59 

.72 

. 85 

. 59 

. 9 5  

. 33 

.ss 
V2& ASKS INFORMATION FROM PEERS . 4 3  
A l l  results h•ve been corrected to two decia&l placea 

x.&ge 

ractoring Loadinqa 

. 38 
- . 45 

· 59 
· 87 

- . 90 
.87 

- . 90 

.72 

. 7 6  

. 34 

. 57 

. 6 5  

. 74 

. s s 

. 1 3 

. 34 

.57 

. 38 

e-AU 

Oaittecl - Bec&UM of low aplit Group 1 LoAding 

T�ble \0 . 13 Showa resulta of loadings above . 3  uainq • Principal Axia And Ia&ge F&etor analyaia on the total av&i lablu 
aubjucta . The lo•dinga have been rotated using A V.riaax rotation 

,.... 
(X) 
0\ 
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for the respective analyses . An inspection o f  tables 1 0 . 8  and 1 0 . 1 2 

s hows that  factor 5 i s  more representat i v e  of  factor 3 i n  the image 

a nalys i s  ( load ings above . 3 ) . Since through the scree test and the 

e xplor a tory nature of  the r esearch a conservative solution was 

a dopted , the resu l ts for factor 5 on the pr i n c i pa l  a x i s  anal ys i s  are 

n ot repor t ed in table 1 0 . 1 3 .  Consequently factor 3 from the image 

a nalys i s  is omitted from the tab l e  and does not form part of the 

c ompar i s on of  the effects of the two d i fferent forms of analys i s  on 

the dat a . 

The results i n  fact show v ery l ittle d i fference between the load ings 

u s ing the two different types o f  analys i s  for the ex tracted facto r s , 

the lar g e s t  difference being . 22 for variab l e  4 ' s load ing on factor 

4 ,  ( D e a l ing wi th peer s ) . 

The image factor anal ys i s  therefore fur ther confi rms the extracted 

f actors a nd the i r  l oad ings obtained from the pr incipal a x i s  

s olution . 

1 0 . 1 1  A Compa r i son of  the Analysis  wi th Ea r l i er Stud ies 

Giv en that there is  some justi fi cation for con fid ence i n  the 

l oadings obtained using the pr incipal a x i s  fac toring method i t  is 

n ow appr o priate to compare the re sults with earl ier 

p a rticu l a rly tha t of Meyer ( 1 970 ) . 

stud i es , 

The reported load ings for the factor analys i s  conduc ted by 

Freder i k sen ( 1 9 6 2 )  and Freder i ksen , Jensen and Beaten ( 1 972 ) are not 
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exclud ed because al though Meye r accepted more reasonable rel i ab i l i ty 

c oeffi c i e nts for the inclus ion of  variables in  his factor analys i s , 

a s  he po i n ted out : " In carrying out thi s factor analys is  i t  wa s 

r ecogni sed that fo r the number o f  variab l es involved ( 2 7 )  the s i ze 

o f  the sample ( 8 1 ) i s  much sma ller than would be consid ered 

a cceptab l e  or at l east desirable for factor analys i s  by most 

s tatist i c i ans . "  Al though there were problems with the a ccepted 

r eliab i l ity of v ar iables for the i r  inclus ion in the factor analysis  

in  the other stud i e s , none suffered from problems of  the sample s i ze 

b e ing too small for the number of  variables factored . Freder i ksen 

( 1 962 ) u sed 3 3 5 subj ects and 4 0  var i ables in  his study , and 

F reder i k s en et al ( 1 972 ) used 260 subj ects and 5 0  var i ab l es in their 

s tudy .  

Tab l e  1 0 . 1 4  shows the factors ex tracted and the variable load ings 

u sing the princ i pal axis method with varimax rotat ion . Closely 

a pprox imating fac tors from the other thr ee stud ies are a l so includ ed 

for comparative purpo se s . Any compar i son of  factors must be 

c onfusing because of the di fferent factoring techn i ques used in each 

c ase . It is signi fi cant that on no occasion , apart from Fred er i ksen 

et al ( 1 9 7 2 ) , is a case presented for the par t i cular factor i n g  

m ethod ado pted . The i ssue is  fur ther con fused b y  t h e  low 

r el iab i l i ty coe ffic ients for both the stud ies by Fr ederi ksen and his  

co lleagues  and the fai lure to repor t all load ings on all the 

e xtrac ted factors in  Meyer ' s  study . 

It would neverthel ess appear from the resul ts that there i s  a factor 

c ommon to all the studies that is  involved with scoring categor i es 

r elated to the making of dec i sions . It i s  grati fy ing to see some 



FACTOR 1 

V34 COMMUN ICATES BY WRITING 

V3S COMMUNICATES FACE TO FACE 

V37 PROCEDURAL DECISION 

V38 CONCLUDING DECISION 

V40 TAKES LEADING ACTION 

V41 TAJ<ES TERMINAL ACTION 

Factor 2 

V1 ESTIMATED NUMBER OF WORDS 

VS7 RESPONDS WITH SPECIFICITY 

OVASS OVERALL ASSESSMENT 

Factor 3 

VS NO .  OF SUPERIORS INVOLVED 

V22 DISCUSSES WITH SUPERIORS 

PRESENT 
STUDY 

- . 46 

. ss 

. 85 

- . 91 

.86 

- . 92 

. 82 

. 86 

. 59 

. 72 

. 8 5  

V27 ASKS INFORMATION FIVM SUPERIORS , 59 

Factor 4 

V4 NO. OF PEERS INVOLVED 

V 1 7  COURTESY TO PEERS 

. 9 S  

. 3 3 

V 2 1  DISCUSSES WITH PEERS . SS 

METHOD OF FACTOR ANALYSI S  USED PRINCI PAL 
AXIS WITH 
VARIMAX 
ROTATION 

FREDER IKSEN 
1962 

. 6 1  

. 08 

. 10 

. 58 

. 22 

. 56 

. 21 

NOT USED IN ANALYSIS 

NOT USED IN ANALYSIS 

. 07 ( . 49) 1 

. 30 ( . 23) 

NOT USED IN ANALYSIS 

NOT USED IN ANALYSIS 

NOT USED IN ANALYSIS 

NOT USED IN ANALYSIS 

PRINCIPAL COMPONENTS 
WITH LARGEST CORRE-
LATION I�ITH VARIABLES 
IN MATRIX USED AS 
COMMUNALITY ESTIMATE 
OBLIMIN ROTATION 

FREDER IKSEN, JENSEN 6 
BEATON 1972 

. 84 

. 6 9  

.81 

.44 

. 88 

. 29 

. 22 

- . 07 

NCI1' INCLUDED IN ANALYSIS 

. 78 

. 4 5  

. 30 

- . 20 ( . 60 1 2 

. l l  ( . 6 3 )  

. 2 S ( .  3 7 )  

WITHIN GROUP COVARIANCE 
FACTOR ANALYS IS (A 
PRINCI PAL COMPONENTS 
METilOD ) 
OBLIQUE ROTATION WAS 
USED 

KEYER 1 970 

. sz 

. 91 

. 90  

WADS ON MEYE R  - FACTOR 2 

. 8 5  

WADS O N  MEYER - FACTOR 2 

.40 

NO REPORTED WADING ON AN Y  FACTOR 

NOT INCLUDED IN ANALYSIS 

NO REPORTED WADING ON ANY FACTOR 

NO REPORTED WADING ON ANY FACTOR 

NO REPORTED WADING ON ANY FACTOR 

NO REPORTED WADING ON ANY FACTOR 

NO REPORTED LOADING ON ANY FACTOR 

NO REPORTED WADING ON ANY FACTOR 

CENTIVID FACTOR ANALYSIS WITII 
OBLIMIN SOLUTION 

COHMENTS 

2 

F i gures in brackets 

represent loading 

on Fac tor 5 i n  this 

s t udy . 

F i gu res in b racke t s  · 
r�prcsent 1 oad lnR 
on Fac tor 7 I n  t h i s  
stud y .  

....... 
(X) 
1..0 

Table 1 0 . 1 4  A compa r i son o f  loadinqs from three earl ier studies w i th the resu l t s  o f  th" lo,,d lnqs obtained for factors on the P l asto I n  Basket Tes t  
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measure of agreement in  some of  the variables used by Meyer for this 

p a rticu l a r factor , notably variables 35 , 37 and 4 0  and the present 

r esearc h .  Unfortunately the picture is  spo i l t  somewhat by the poor 

c orrespondence between variables 38 and 4 1  for the two stud i es . 

F reder i k sen , J en sen and Beaton ( 1 972 ) obta ined high load ings for 

v ar iab l e s  34 , 35 ,  37 , 3 8 , and 40 for the first factor , but failed to 

g et the n egative l oad ings obta i ned in the present stud y . The 

ea rlier study by Freder i ksen ( 1 962 ) does not agree wi th l oad ings 

obtained for the f i rst fac tor in  the present study i n  any wa y .  The 

o nly loa d ings above . 3  are posi t i v e  correl ations for variables 

3 4 , 38 ,  and 4 1  when the present study obtained negati v e  load ings for 

t hese var i ables . 

A perusal of  the rest o f  table 1 0 . 1 4  shows l i ttle correspondence 

between factor s extracted in  ear l i er research and fac tors obtai ned 

i n  the pr e sent stud y .  An except ion could be the load ings for factor 

3 obta i n e d by Fr ederiksen , Jen sen and Beaton ( 1 972 ) . The i r  load ings 

all rea c h  the cri t i cal level of  . 3  for thi s factor which suggests 

t hat it c o uld be the same as factor 3 in the present study. 

Howev er , thi s could be a chance resul t ,  and for there to be  any 

c onfiden c e  that fac tor 3 ,  ' deal i ng with super ior s '  is a factor found 

i n  the ana lysis of all in basket tests there should be some support 

f r om the other two stud i es . Thi s  un fortunately does not occur . I t  

i s  also important t o  a ppreciate that i n  the quoted compar i son 

s tud ies i n  table 1 0 . 1 4  other var i ables a l so loaded on the ex tracted 

fa ctor s in the other stud i e s  which d id not load on the facto r s  i n  

t h i s  stud y .  
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1 0 . 1 2  An Explanation for the Fa cto r  Analys is Resul ts 

The four fac to r  analyses ex trac ted four reasonably stable factors 

from the data . This solut ion can be viewed  as conse rvative  and 

a rgume n t s  can be made fo r the extraction of further facto rs . The 

real issu e ,  however, is the lack of agreement of  fac to rs from s tudy 

to stud y ,  for if agreement between stud ies about the factors which 

accoun t  for the maj or variance cannot be  reached , an argument 

c oncerni ng the ex t raction of later fac to rs a ccount ing fbr smaller 

amounts of  variance becomes irrelevant . 

An explanation for the lack of  agreement could be the nature o f  the 

situat i o ns which form the backg round to the in baske t tests . In 

compari ng the results of facto r  analyses from s tudy to study an 

assumpt ion is mad e  that the situat ions which are the core of the in 

basket t e st cause s imilar patterns of scoring betwe en the scoring 

categories .  I t  is now impo rtant to cons ider whether this is  a valid 

assumpt ion. 

Research on leadership has moved away frbm a concentration on traits 

b ecause of studies such as Stogdill ( 1 948 ) and Porter ( 1 962 ) who 

could n o t  find any suppo rt for the approach , to more of  an emphasis 

on the i n t erdepend ency of traits and situat ions . Based on data he 

has gathe red over the years Fi ed ler ( 1 967 ) construc ted the 

c ontingency model part of which states : "The effectiveness of  a 

group is contingent upon the relationship betwe en lead ership s tyle 

and the d egree to which the group situation enables the leader to 

exert influence . "  Further hypo theses rel ated to this one d escribe 

the relat ionship betwe en a derived score from a semantic 
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diffe r enti al  called The Least Preferred Coworker ( L PC ) and s i tua t ion 

f avour a b i l ity . Despite the fac t  that support for Fiedler ' s  prec i s e  

m odel i s  equi voc a l ,  wi th Evans and Derner ( 1 97 4 ) ,  Gr een and Nebeker 

( 1 977 ) , and S a skin Taylor and Tr i pathi ( 1 97 4 ) find ing problems w i th 

t he spec i fi c  hypo theses and Schn i er ( 1 97 8 )  prov id ing some support 

for hi s a pproach the importance of the particular situa t i on i n  

c oncer t w i th the traits the manager possesses i s  o f  und eniable 

import a nce for the emerg ence of  e ffec t i ve l eadersh i p  and good 

managem ent perfo rmance . I f  situations are an important variab l e  for 

the emer gence of l eadershi p, r ather than expect ing factor analytic 

s tudi e s  of  the in basket test to di splay consi stency from study to 

s tudy the rever s e  shoul d occur . In th i s  respect the s i tuation i s  

a nalogou s to mot o r  work s ampl e t e sts where evidence is  ava i l ab l e  

t hat bec a use o f  the independent nature of motor ski l l s  ( Fl e i shman 

1 962 ) , d ifferent motor work sample tests do not have the ind ependent 

m otor sk i l ls  in the same proport i ons and they relate to one another 

i n  qui te a differ e n t  way f r om test to test ( Smi th and Downs 1 975 ) . 

S imi l a r ly, i f  the scor i n g  categories i n  the i n  basket test are 

r egard ed as the ind ependent motor ski l l s, they too woul d i nterrel ate 

very d i f ferent l y  from test to test . The early attempts at comparing 

factor s,  and the results o f  thi s study would tend to confi rm thi s . 

Operati onally d i fferent inter-relati onships between categor i e s  coul d 

occur because o f  d i fferences i n  the climate of organ i sat i ons . I n  

organ i s a tions wh ere disc ussion o f  probl ems i s  encouraged and 

p r oblem s  are reso lved through openness and joint con sultati on, the 

s cori ng c ategor y of  ' d i scusses with peer s ' may be  invariably l i nked 

t o  ' refe r s  to p e e r s ' .  On the other hand, in an organi sation where 

t he re v er se is the case, and where l i ttl e  forma l d i scussion with 

peers oc c urs,  l i t t le rel ationsh i p  betwe en ' d iscusses with peer s ' and 
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' refe rs  to peers ' would be found . Under  these circumstances factor  

analys i s  can only b e  o f  value i f  precise d etail of the 

interrelationships of scoring categOries fo r a particular situat ion 

is requi red . This might be of interest to applied psychology , but 

not to p ractical psycho logy .  Another reasbn fo r the poor 

c orresp o ndence between fac tors frOm s tudy to s tudy are the poor 

reliab i l i ties of scoring categories in some s tud ies . This causes 

some d O ubts abo ut the value of conduc ting factor  analyses , 

especial ly witho ut the rel iability checks recommend ed by Go rsuch 

( 1 974 ) , if the basic variables used in the analysis lack good 

reliabil ity .  

One of  the reasons given for conduc ting the fac tor  analys es was to 

provid e some bas i s  for the entry o f  variables in the mul tivariate 

d iscrim inant analyses anticipated for hypothesis one to be t ested . 

The results we re not used for this purpo se because the fac tors 

extrac ted  from the various stud ies includ ing the present one lack 

inter s tudy stability . I t  was decid ed that it  would be wiser to 

t est the individual merit s  of each s coring category in the 

multiv ariate analyses conduc ted . The use of a fOrced entry b ackward 

s tepwise selection procedure desc ribed in Chapter  . ..  I I h elped to 

reduce t he probab ility of the inclusion of redundant variables in 

the rnul t ivariat e  discrim inant functions . 
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1 0. 1 3  Summa ry 

Following the algorithm designed by Gorsuch ( 1 974 ) ,  four sepa rate 

factor analyses were conducted on the to tal group data . The first 

three used a princ ipal axis solution with varimax rotation .  Two 

s epara t e  sampl es  of the complete sampl e we re randomly assigned to 

two sepa rate fac tor  analyses . The resul ts obtained were used t o  

d ecide whether loadings obtained o n  extracted fac tors we re salient . 

An ima g e  analys i s  using varimax rotation was also conduc ted on the 

total sample to ascertain the effects  of a diffe rent form Of fac tor  

analys i s  on the fa ctors and the variables which loaded on them .  

Despite  good cons istency between the methods the resul ts obtained 

using th e principal axis factor analysis wi th varimax rotatiOn on 

the total  sampl e d id not compare well wi th factor analyses conduc ted 

in earl i e r  research on the in basket test . For this reason the 

results  were not used as a method for inserting variables in the 

d iscrim i nant analyses described in the next chapter.  I t  was also 

suggest ed that th e resul ts coul d be explained by the diffe rent 

nature of situa t ions where the scoring categories could be expected 

t o  relat e  to one another in diffe rent ways d epend ing on the c limate  

o f  the o rganisat ion which forms the  basis of  the situation used in 

the in basket test . 
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CHA PTER 1 1  

P REDICTING PERFORMANCE USING THE IN BASKET TEST 

1 1 .1 Int r oducti o n  to the Va lidity Stud i es 

Hypotheses one and two as  out li n ed i n  chapter seven are : 

( 1 ) A s i ng le variab le o f  over a ll assessment of performance on the i n  

b asket test would be a t  lea s t  as good as  a mu lt i variate method o f  

s c oring t h e  test f o r  pred i c t ing per formance over a number o f  

s eparate sample s . 

( 2 ) The single var i ab le 01 overa ll assessment of performance on the 

i n  baske t test is a valid method o f  marki ng in  basket tests over a 

number o f  samp le s . 

A pr evious di scussion o f  the nature o f  per sonn e l  d e c i s i on s  has 

provid ed some j u stific a � i on for the use o f  d i scriminant analys i s  a s  

a method of eva lua tion i d e a l  for the dec i s ion maki ng peculi ar to 

s e lecti o n  for wo r k .  It is now appropriate to con s i d er the approach 

adopted t o  test i n g  hypothe ses one and two and how the analy s i s  was 

c ondu c t e d .  Thi s  chapter a lso contains a d i scussion o f  the results 

i n  relat i on to the testing o f  these hypotheses . 
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1 1 . 2 T he Bas i s  of Disc riminant Analys is 

Dis c riminant analysis is used  to dis tinguish s tatistically between 

two or m ore group s .  I n  the case o f  the present research two 

c riteria were us ed : suc ce ss at a final examination and the abili ty 

to  hand i n  assignments on t ime. Subj ects ' s cores on each c riterion 

were divided into  two , in the manner described in Chapter  seven . 

For thi s  research two g roups were used in each criterion , and the 

o bjecti v e  was to weight , and combine l inearly the d iscriminating 

variabl e s  chosen as acceptable for inclusion in the analysis , in a 

way that the two g roups in each c ri terion we re as s tatistically 

d istin c t  as poss ible . The research also included a separate 

d iscrim inant analysis using the one variable of  an overall 

assessment by the scorer of a person ' s performance on the in basket . 

This wa s done with the aim of  assess ing whether the mul t ivariate 

approach , wi th i t s  possib ly superior d is criminating abil ity , was 

s ignifi c antly superior over a number o f  separate samples to the 

s imple measure o f  overal l  assessment . 

Once d iscriminant functions have been d erived i t  is poss ible to  

consid e r  two aspe cts of  research , analysis and c lass ification. 

Analys i s  involv es  stat is t ically testing the success the variables 

have in  discrim inating between the groups when combined into 

d iscrim inant functions . Classifi cation involves the d erivation of 

c lassifi cation functions which use the cases wi th known group 

memberships to construc t the func tion . The func tion can then be 

used to c lassify unknown cases . From the point o f  view o f  the 

practi t i oner this is extremely useful , because d isc riminant analys is 

provide s  a probab il ity of a person being in a particular g roup , 
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based o n  discriminant functions d erived from the patterns available 

from pas t  resul ts . A problem with the approach is the 

genera l i s ability of any one dis criminant function obtained from one 

set  of d a t a  to ano ther.  This makes it  important to establish that 

any dis c riminant function and its associated loadings for variables 

i s  not a p roduct o f  the vagaries of  the particular sampl e used . The 

situat ion  is no t d issimilar to the questions posed earlier  about the 

reliabi l ity of  s coring categories , and the stability of loadings on  

factors in  factor  analysis . 

Aft e r  the rel iability analys is thirty five s coring categories , 

togethe r with . the variables of age and sex , we re available for use 

in  the d i s criminant analyses , making thirty seven in all . I t  is 

unlikel y  that all of these variabl es are necessary to achieve 

satisfac tory dis criminat ion between the groups in the criteria . To 

reduce the variables a stepwise procedure can help to select the 

most use ful variables for inclusion in the d iscriminant funct ion . 

This pro cedure s tarts by choosing the single best d iscriminating 

variabl e ,  accord ing to a p redetermined c riterion , which can be based 

on a num ber of d ifferent s tatistics . 

A se cond variable is chosen on the basis that it will improve the 

d iscrim inatory ability of  the function after taking account of  the 

first . Further variables are cho sen in the same way so  that they 

make sig nificant contribut ions to the way the groups are sepa rated . 

At  each s tep some variab les already included in the analysis can be 

removed  if  they no longer contribute anything significantly unique 

to the se paration of the groups . At the end of  the st epwise 

proced u re some variables will have been selec ted for inclusion in 



the fun ction , and others will not . At the end of  this process only 

variables  selected play any further part in the analysis . 

1 1 . 3 The S tepwise  Selection Process and the S t epwise Criteria 

S tepwise selec tion begins by picking the variable which has the 

h ighest  value on the par t i cular selection criterion used . The first 

variab l e  is then c ompared indiv idually to all the other variables 

entered  and the s e l ection criterion is cal culated . The variable 

which pro duces the  best cri terion value is used as the next to enter 

the dis c riminant functi o n .  The process is then one of  repeti tion 

where the two variables selected are compared to the rest of the 

variables  and the best combination causes a third variable to be 

chosen . This cont inues until all the variables have been selec ted , 

or  none o f  the remaining variables provide a minimum previous ly set  

level o f  improvement in  the discriminatory powe r of  the d is criminant 

function . 

During the process of variable selection variables earl ier included 

i n  the fu nction can lose their d iscriminatory powe r .  This happens 

because the info rmation they provide about the diffe rences betwe en 

the groups is now available through some combinat ion of o ther 

variables already in the d iscriminant function . I t  is for this 

reason that at the beginning of each step , previous ly selec ted 

variabl es  are tes t ed to see if they s till contribute to the 

d iscrim ination between the groups .  Removed variables can re- enter 

the dis c r iminant func t ion if  they satisfy the criterion at  that 

s tep.  A pilot study was conduc ted to test three stepwise crit eria 
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to as ce rtain if  a diffe rent statistic would affect  the order 

variables were s t e pped into the analyses .  The three criteria t ested 

were Wi lks ( N i e  et al 1 974 ) , Mahal ( Overall and Klett  1 972 ) and 

R ao ' s V (Overall and Klet t 1 972 ) .  No differences we re found between 

the cri t e ria and as a resul t  Wi lks lambda was used for the rest o f  

t he resea rch becaus e  it  i s  more sparing of  computer time .  

Before the stepwise method is used to test  a variable for inclusion 

into the function , a variable is considered for selec tion only i f  

i ts part ial mul tivariate F ratio i s  larger than 1 . 0 .  This is  set  

d eliberately low , but is includ ed to ensure that a variable 

c onsidered at a particular step does have some significant added 

variance  that can contribute  to the cent roid separat ion of the 

groups . It is set  low so that all variables that have something 

unique t o  contribute to se paration are retained for the analys is , 

and further tested using the stepwise criterion statistic chosen.  

1 1 . 4 The Discrim inant Func tions Calculat ed on the Variable Suc cess 

In  the analyses to be described in this chapter  the c riterion 

success , with the except ion of analys is 8 ,  was used . Analys is 8 is 

d escribed in ful l  later . The criterion success was d ivid ed into two 

parts as described earlie r :  tho se who passed and those who failed 

the course  in Industrial and O rganisational Psychology . The purpose 

of the d i s criminant analyses was to separate the passes and failures 

on the co urse as much as possible and compare the results of the 

c ombinat ion of variables to the single variable of  overall 

assessm ent over a number of  ind ependent sampl es . 
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The st udy used the three sets of  student data , the 1 977 and 1 978 

extramural stud ents and the 1 978 internal stud ents . The procedure 

u sed was to perform a d is criminant analysis on the first s tud ent 

s ample obtained , the 1 977 ex tramural s tudents ( Analys is 1 ) ,  and to 

compare the dis c r iminant func tion calculated for this sampl e to the 

d iscrim inant fun ction obtained for the 1 978 extramural s tud ent 

sampl e using the variab les  that 

function calculat ed in Analys is 

appeared 

1 .  This 

in 

was 

the discriminant 

Analys is 2 .  The 

variab l e s  which were used in the 1 977 extramural d iscriminant 

function were a l so used , to test their efficacy fOr d iscriminating 

between success and failure on the cOurse in Industrial and 

O rganisational Psychology for the 1 978 internal s tud ent sample .  

This wa s Analys i s  3 .  The func tions calculated were based o n  all 

availab le  variab les using a forced entry backward stepwise selection 

p rocedu re .  

Forced entry backward stepwise selection allows all the variables t o  

b e  consid ered more than once for inclusion or  removal from the 

d iscrim inant func tion . Hull and Nie  ( 1 981 ) consider the procedure 

of backw ard stepwise selection very useful when a large number o f  

variab l e s  contri bute significantly tb discrimination . Ba ckward 

s tepwi s e  selec tion will remove variables from the d iscriminant 

analys i s  which no longer contribute signi ficantly unique variance to 

the fun c t ion . This often can leave a simpler function with fewe r 

variab l e s  in it , without a loss of  d iscriminatory power .  

I n  Forced Entry Ba ckward S tepwise selection all variables are first 

o f  all fo rced int o the function wi thout regard to the criterion 

s tatis t i c s  used . Backward sel ec tion involves the retent ion of  only 
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those variables that provide s ignificant unique d is crimination 

a ccord ing to the c riterion statis tic  used , in the case of  this 

research Wilks lambda . Variables that do no t achieve the requi red 

level o f  signific ance are removed from the equation.  Summary t ables 

of resu l ts should show c l early all the ac tion taken for any separate 

analys i s  includ ing the values o f  the criterion s tatistic and i ts 

s ignific ance . 

To t est the hypothesis that the single variable o f  overall 

performance on the in basket test would be at least as good as a 

multivariate method of s coring the test over a number of  sampl es i t  

was important to  test the stabil ity of  any d erived mul tivariate 

function to ensure that i t  provided stable  resul ts from sample to 

sample . This wbuld allow a comparison to be mad e between the 

results obtained with the mul tivariate d iscriminant analyses to  

those us ing a single variable in the discriminant analyses .  

In th e normal course o f  research , this sort b f  check i s  o ften not 

conduc t ed becaus e  of limitations of  t ime and fac ilities . As with 

the poss ibility o f  extra c ting fac tors in a factor analysis of  random 

data , and obtaining signi ficant correlations from correlational 

t echniques , if one uses enough variables and adopts a sho tgun 

a pproach , so too , given a large enough number of variables , i t  is 

possib l e  to obta in  a large amount o f  d is crimination by chance . This 

cannot be adequat ely tested if only one or  two sampl es are used to 

d erive a discriminant function . Discriminant analyses were also 

conduc t ed on all  three sampl es using the single variable o f  overall 

assessm ent of pe rformance on the in basket  test ( Analyses 4 5 and 

6 ) .  Af ter this was completed it would be possible to compare the 
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resul ts  of the two sets of analyse s ,  those using mul tivariate data 

and tho se using the singl e variable of overall assessment o f  

performance on the in basket test , and evaluate the t ruth o r  falsity 

o f  hypo thesis one . Analyses 4 , 5 , and 6 also provid e some data that 

c an be u s ed to  test the hypo thesis concerning the valid ity of the 

s ingle variable of overall assessment as a means of s coring the in 

basket t e st over a number of samples . A d is c riminant analysis was 

also conducted for the whole group using the single variabl e  of  

overall assessment on the  in basket test  ( Analys is 8 ) .  This  was 

conduc t ed to see the effe c t iveness of the single variable of overall 

assessm ent for d iscriminating between the successes and failures for 

the total sampl e of 1 977 and 1 978 extramural and 1 978. internal 

s tudent s ,  as a fu rther test  of hypo thesis 2 .  Analyses 4 5 6 and 7 

were &l so  conduc ted to t e s t  hypo thesis two namely that the s ingle 

variab l e  of overa ll assessment Of performance on the in basket test 

is  a val id method of marking in basket t ests over a number of 

samples . 

1 1 . 5 The Discriminant Analys is using the Variable ' Ontime ' 

As has alread y  been d escribed , two criterion variables were 

availab l e  for the  s tudy : one a general one of  performance on the 

course i n  Indust rial and Organisational Psychology and ano ther which 

d isting uished between those stud ents who handed in all their 

assignm ents and work on time and those who d id no t .  The d escript ion 

of how s cores on these variables were derived was described earlier.  

It  could  be argued that one problem assoc iated with a general 

criterion of suc cess is that specific scoring categories such as 
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those set out by Car lton and Brault ( 1 97 1 ) and used in  thi s research 

c annot be expected to account for much variance in  the criterion . 

I t  could be further argued that i t  would be fai rer to test ' rel ated ' 

s coring ca tegor i e s  with a more spec i f i c  cri ter ion . I n  thi s context 

' relat ed ' has the meani n g  that the categori es should look as if they 

w i l l  pr edict  the criterion per formance . 

Thi s  section d ea l s  wi th a d iscr iminant analys i s  on the variable 

o n time , u s ing rel evant scor i ng categories  which remai ned a fter the 

r eliab i l ity stud y .  

It wa s also noted tha t up to now , n o  wo rk had been cond ucted which 

had attempted to use spe c i f i c  scor ing categor i e s  o f  behaviour on an 

in basket test to pred i c t  simi lar spec i f i c  behav iour i n  a real 

s etting . The scoring c ategor ies available which bear directly on 

the behav iour expressed by a var i able such as ' ontime ' were : 

V 4 3  Sched ules work spec i f i c  week 

V42 Schedules work spec i f i c  d a y  

V 3 6  Del ays or po stpones dec i sion 

V 52 Encourages quickn es s  

V 5 3  Set s a deadl ine 

To further test hypothesis and to gain further d ata on the 

v al idity and value of  a mul tivari ate a pproach to scor i ng the i n  

b asket t e s t  a disc r iminant analys i s  was conduc ted using a forced 

e ntry backward st epwi se selection method using these var i ab l es to 

s e parate the groups on the basis of the variable ' ontime ' . The 

s tructure of thi s vari able was d e scribed in  Cha pter 7 :  this wa s 

Analys i s  8 .  Un fortun at ely , i t  wa s only po ssible to obta in data for 
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the 1 97 7  ex tramural students . In  the other sampl es s tud ents were 

not  subj ected to rigid dates for the hand ing in of assignments , so 

no record s of the actual date assignments were presented for 

assessm ent were available . By choosing relevant variables and 

making available  only those variables for the analysis , the 

necessity  for further sampl ing to confirm the s t ruc ture of  the 

d iscrim inant func tion is less necessary . The selec tion of  relevant 

variab l e s  reduc e s  the chance element associated with d iscriminant 

analys i s  which o c curs when all variables are made available fOr 

entry. 

1 1 . 6 The Classification Analysis 

The main pra c tical application for practitioners of  d is criminant 

analys i s  is the ab ility to classify appl icants for j obs into 

successe s and failures on the basis of a reliable d isc riminant 

function . S ince it is impossible to know beforehand whether a 

reliable discrim inant func tion will be obtained , i t  is not possible 

to know whether any class ification procedure employed using any 

particul ar fun c t ion will be valid . The main aims and hypothesis of  

this re se arch are concerned with the evaluation o f  d is criminant 

functions  over a number o f  sampl es ; classification analys is was 

not a primary concern of the research . I t  is , however , the po int 

where the prac tical util ity of d is c riminant analys is comes into i ts 

own. I t  has to be  remembered that classification analys is only has 

u tility if the d is criminant func tion is valid and reasonably s table .  
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1 1 . 7 Summary of  Proposed Discriminant Analyses 

To  test hypo theses one and two , eight d iscriminant analyses were 

p lanned on the separate sampl es o f  1 977 and 1 978 extramural s tudents 

a nd the 1 978 inte rnal stud ents . Table 1 1 . 1  presents a summary of  

these analyses d etailing the d ifferent forms o f  analysis , the 

d epend en t  variab l e  and short notes giving reasons for their 

c alcul a t ion linked to the stated aims and hypo theses set out in 

Chapter 7 .  The rest b f  this chapter dis cusses the resul ts obtained 

from the se  analys e s .  

1 1 . 8 Analysis 1 - Mul tivariate Analys is of the 1 977 Ext ramural 

S ampl e 

I n  Analys is 1 all reliable variables were used for entry into the 

d iscriminant fun c tion cal culated using the 1 977 extramural sampl e .  

The out c omes of the forced entry backward stepwise selec tion 

procedu r e  are re c o rded in table 1 1  . 2 .  As can be  seen , up to s t ep 37 

all the variables are forced into the d is criminant func tion.  S t eps 

38  to 6 5  detail the removal of variables which d id not satisfy the 

c riteri o n  statis t i c  requi rements d escribed earlier ( Wilks lambda) . 

The significance level of  Wi lks lambda is present ed at  every s te p ,  

but it i s  only from step 3 8  that it  is acted upon . Table 1 1 . 2 then 

shows the  class i f ication function and all the variables left which 

independ ently contribut e to significant separation of  the groups . 

The canonical co rrelat ion obtained for this analys is , as can be seen 

from tab le 1 1 . 2 ,  is . 42 1  which is signi ficant at p< . 001 . Before 

comment i ng on th i s  resul t it is  ne cessary to carry out the other 



Analyaia No. 

1 

2 

3 

4 

5 

6 

7 

8 

Table 11 . 1  

Foqa of An&lyaia 

Kultivariate analyaia 
uaing the 1977 Extra.ur&l 
atudent sA!Dple 

Kultivariate analyaia 
using the 1978 Extra­
aural s tudent sample 
using the variablea 
aiqnificant in 
analyaia one 

Kultivariate analyaia 
using the 1978 Internal 
student sample uaing the 
variablea aignificant 
in analyaia one 

Single variable analyaia 
uaing the 1977 Extra­
aural student sample 

Single variable analyaia 
using the 1978 Extra­
.ural student sample 

Single variable analysis 
using the 1978 Internal 
student sample 

Single variable analyaia 
uaing the combined sample 
of 1977 Extramural student& 
and 1978 Internal and 
Extramural student� 

Selected aultivariate 
analyaia uaing variablea 
relating to t ime ,  usinq 
the 1977 Extramural 
atudent sa���ple 

Criterion or Dependent 
Variable 

Succeaa or failure in courae 
in induatrial and organiaational 
paycholocn 

'On t � '  defined aa whether 
wtudent handed in any l�te 
assignment or whether all 
work waa on t� 

a.a.ona for calculation 

Part of the re .. arch to teat hypotheaia one , 
regarding the effectiveneaa of the aulti­
variate approach and the aingle overall aaaeaa­
ment �proach to acorinq the in-b&aket teat 

" " ) �Thia analyaia waa alao conducted aa part of the 

teatina procedure for hypotheaia two , 

" " 
(Thia analyaia waa alao conducted aa part of th� 

t ea t in& procedure for hypotheaia two 

" 
<:Thia analyais vaa also conduc ted aa part of th:) 

teating procedure for hypotheais two 

Th is analyaia waa conducted to provide an indicat ion 
of the value of the aiaale variable of overall asseaa­
ment for the total group of subjec ts . This was 
conducted as part of teating hypotheaia two 

Conducted to further evaluate the aultivariate 
approach to acoring the in-baaket test aa part 
uC t.yputhtlwh one 

SUIIIIIIary of Discriminant Analyse& planned to test hrpotheaea one and two 

'N 0 a> 



.�·:�I'A!- l TA!lLF: 
AC':'ION VAR:; �! :..r:S '  

!iTEP £:tTERt:II R£PWY£� IN LAH:.A f. I G .  
ov.c.;s O.o/.!Y'.-1 0 . 0099 
\'4� 0.900<;'; C.O}}( 
>N 0.�2}9( 0.0';8(. 

• V} 4 o .���e7 0 . : 1 20 
5 VI 5 0 . 9278(1 0.0227 
6 .. 6 o.q12�9 o.ou6 
7 VS 7 0 .�� 2'?31 0.0270 
8 V \ 6  8 0.91 2455 0.0446 
9 V\1 9 0 . 91 2449 0 . 07 1 2  

1 0  v:a 10 0.909291 0 . 0900 
l 1  V21 " 0 .90784} o. 1 2 \ l  
1 2  V22 1 2 0.907020 o. 1 620 
, ACE , ,  0.690016 0 . 0969 
1 4 SEX ,. O.Be9J� 0. 1 )29 
1 5 ¥24 1 5  0.!16620} o . '  669 
1 6 vzs 1 6  0.68455} 0 . 1 697 
: 7  yz;, 1 7  0 . 68 1 1 '8  0 . 2 1 }5 
1 8  vn 18 o.ea� o .2640 
1 9  V}) 1 9  0.960746 o. }2, 
20 V,. 20 0.872760 o. }0}7 
2 1  V}S 2 1  0.872725 o. }6}6 
22 Y}O 22 0.870152 0.}986 
2} ¥}7 2} 0.670066 0 . (608 
24 VJS 24 0.870060 o. ?240 
2? VJ9 25 0.8(.9740 0. 582( 
26 ¥40 26 0.865678 o .  5982 
27 V4: 27 0.86}4}1 0 . 6}26 
28 V42 28 0.84849} 0. 5)}7 
29 ¥52 29 0.8}0671 0 . 4 1 06  
JO V?} JO 0.8}0667 0 .4671 
" vs. 31 0.8}0161 0 . 5 1 87  
J 2  v ss  }2 0.8}0146 0 . 57(3 
" VS6 " 0.822}92 0.5529 
)4 ¥57 ,. 0 . 82 1 58S  0 . 5990 
,, VSB J5 0.821484 0.6•99 

}6 V 59 }6 0.8: 1 J65 0. 6091 

J7 ¥60 }7 o. 789099 o. 4518 
}8 ¥}5 }6 0.7691}0 0.(00( 
J9 ¥20 ,, o. 7891  6B o. J?O. 
(0 ¥5? }4 o. 769212 o. }026 
. ,  ¥'9 " o. 78927! 0. 2?77 
4< vn J 2  0.7E9•'>6 C . 2 1 71 
4 3  V? ' �  o. 78954� 0. 1 795 
44 ¥4} }0 0. 7S-l747 0 . 1 467 
45 V}O 29 o. 1a���-; o . t 1 7B 
4G ¥59 28 o. 7<;.10449 0.0�2 
47 ¥57 21 o. 70.)'?(i0 0 . 07olt 
4f. ., 26 0. 7-?� l;t? 0.0'577 
•• vn 2� o. 7-?:lx--, n . 04�c; 
. ,,) vz: �· o. ';'\l�.S.:a&, 0.0.,24 

t:nd. Cif P l r&\ I'IP.:tlon or Tn\'ll� : t . :' 

ACTION VAM!i �ILKS ' 
:�7LP 1-.:!f:'��H I::D RErOVED IN UMIH'A �IC.  

51  v n  23 o.79J4v7 o.o2., 
52 V: 6 22 o.  7942?1 0 . 0175 
�' ¥}8 2 1  0.795370 0 . 0 1 27 

?4 V26 20 o. 796 1 2S  0.0086 
, ¥2? 1 9  o. 7974� 2  0.0062 
?6 VSB 1 8  0 .79896} 0 . 004} 
57 VS} 1 7  0.80066? 0.00}0 
5b V41 1 6 0.802767 0 . 0020 
�9 vs. 1 5  0. 806749 0 . 00 1 4  
60 SEX 1 4  0.806687 0.0009 
6 1  VJ6 1 }  0.8086 1 9  0. 0006 
62 ¥18 12 0.8, 1 662  o . ooa.  
6 }  V4 1 1  0.81 5481 0.000} 
6 4  VJ7 1 0  0.81 92?0 0. 0002 
65 V40 9 0.822822 0.0001 

CLAS!" I FICATION FUNCTION COEFPICIENTS 
( F!ZkEK ·s LINEAR DISCR IM INANT FUNCTIONS ) 
SUCCt:iS • 

PASS 
COURSE 

OVASS 0 .44JJ6JJE-<)1 
V 1 0.(760875 
ACE 0.477701 1 

V 24 -<). 9}61 595 
Y J4 o. 61 611!}9 
Y 42 -0. 7696090£ -01 
¥ ? 2  -0.4607758 
Y 56 1 .  74 2}42 
¥ 60 2.1 06995 ( CQISTANT ) -JO. 22550 

FAIL 
COURSE 

-<).62}�927 
0 . 5567 1 00  
0 . ?6 181 ,. 
-1 .J4J216 
0.718?047 

-{) . 2229297 
-1 .0084}9 

-{) . 4222}18 
2 . 62U57 

-}9. (3755 

LABEL 

OVERALL ASSESS�F.NT Otl THE !N BASKET 
SCHEDULES WOkK SPECIFIC WEEK 
DlSC Uf.�£5 WITH SUBOR DINATES 
lfO OF S UBOR:JIIIATf.S I NVOLVED 
£ST11UTED NC Of 'IIOH ll'i 
NCI OP PEER� I NYOLVt:D 
10 OF SUPER!Ok� IKVOLVED 
COURTESY TO SUBORDINATES 
COURTESY TO PEERS 
COURTESY TO SUPERIORS 
DISCUSSLS �ITH PEERS 
DISCUSSES WITH SUPERIORS 

REQUIRES F\IRTH!:II INFOII'-ATIOI 
ASKS Pal I SFOR.ATIOI FROM SUBORDIIATES 
ASr.S Fa< UFOII.ATION PRO" PEEilS 
ASY.S IKFORY.ATION FRO'- SUPERIORS 
GIVES DIRECTIOIS TO SUBORDIIATES 
CO'-Y.USICATES BY WRITING 
COII.UIICAT£5 FACE TO FACE 
DELAYS OR POSTPONES DECISIOI 
PROCEOOJUL D!:CISIOII 
COilCLUDUC DECI,ION 
MAKES PLUS ONLY 
TAKES LEADING ACTIOI 
TAKES TERMINAL ACTIOI 
SCHEDULES WORK SPECIFIC DU 
ENCOURAGES QUICKNESS 
SETS A llSADLINE 
SETS UP CHECKS ON OTHERS 
SETS UP CHECKS ON HIMSELP 
CONCERN WITH PROPER CHARNELS 
RESPONDS WITH SPECIFICITT 
ITEM NOT ATTEMPrED 
NO OF USUAL COURSES OF ACTIOI 
10 OF UKUS UAL COURSES OF ACTIOI 
COMMUNICATES FACE TO FACE 
DISCUSS£:1 WITK SUBOR DINATES 
SETS UP C>!ECKS OR HIMSELF 

MAKE� Pl..US ONLY 
DISCUSSES >ITH SUPER IOR3 
NO OF SUPER !OR$ INVCLVE D 
SCI'l:DULES WORK SPECIFIC WEEK 
C I \'E, DIR£CTI OIC.C\ TO �lf!ORDI NATES 
NO OP USUAL COUR!'E.S OF ACTIOI 
RF.SPONro WITH �l'F:C I F i r iTY 
MO OF SUBOA PII\ATF'S tNVOLvtD 
COURTE�Y TO Pf.f.H.: 
DISCUS�Er. �:TH Pf.f.R, 

LABEL 

ASKS INFORMATION FROM SUPERIORS 
COURTESY TO SUBOR DINA'i'£5 
CONCLUDING DECISION 
ASKS FOR I N FOR'-ATION 1'110'- PEERS 
ASKS FOR I N FORMATION FROM SUBORDIIIATES 
IT£" ROT ATTEMPrED 
SETS A DEADLINE 
TAKES TERII':INAL ACTION 
SETS UP CHECKS 01 OTHERS 

DELAYS OR POSTPONES DllCISIOI 
COURTESY TO SUPERIORS 
NO OF PEERS INVOLVED 
PROCEDURAL DECISION 
TAKES LtADIIC ACTIOI 

CUORICAL DlSCR IIUNAIIT FUNCTIOilS 

PERCENT Or CUMULATIVE 
FUNCTION EICENV ALUE VAR l A NCE PERCENT 

100.00 

CANONICAL 1 AFTER 
CORRELATIOI FUNCTION WILKS • LAMBDA CHI-SQUANED 

0 0. 82211220 
0.4209251 

Table � � . 2  Reaul ta of For.::ed Entry w 1 th Ba.::knrd Stepvu!le Seh.::tlon 
uain.r a:l available v.nabl•• ror the � 977 E • tna.,ral !i t udent Saaple 

2 0 7  

D . r .  SIGNIFICANCE 

0.0001 
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anal yses whi ch were conduc ted to test hypothesis one . 

1 1 . 9 Ana l ysis 2 - Mul t i variate An alys i s  of  the 1 97 8  Extramur al 

S ampl e 

In Analys i s  2 the n i ne vari ables whi ch contributed to s i gni f i c ant 

s epara t i on in Ana lysis 1 o f  the two groups pass/ f a i l  on the 

c riter i o n  succes s  were used to test their abi l i ty to s eparate the 

s ame gro ups i n  th e 1 97 8  ex tramural sampl e. Thi s  was done t o  test 

t he stab i l ity of the mu l t i vari ate d i scriminant func t i on calcul ated 

i n  Ana l ysis as part of  the procedure for testing hypothe s i s  one. 

The v ariables which formed the function in Analys is  1 wer e :  

O vass 

V 1  

A ge 

V 24 

V 34 

V 42 

V 52 

V 56 

V 60 

Overal l  Assessment on the i n  basket 

Est imated no of words 

Age of  the subjec t 

R equires further information 

Communicates by Wr i t i n g  

Schedules work speci fic day 

Enc ourag e s  Quickness 

Conc ern wi th Proper Channels 

No.  o f  Unusual Courses o f  Action 

Tab l e  1 1 . 3  shows i n  steps 1 to 9 the forced entry o f  the n i ne 

v ariab l e s .  At th i s  stage , al though the cri ter ion stat i st i c s  for the 

e ntry and remov a l  of vari ables are presented , they are not acted 

u pon. St eps 1 0  to 1 5  show that V52 , V60 , Age , V42 , V24 , and V 3 4  were 

r emoved from the d iscr imi nant function i n  Analys i s  2 because they 

d id not meet the c r iterion stat i s t i c  l evel for rema in i ng i n  the 



SUMMARY TABLE 

ACTION VARS WILKS ' 
STEP ENTERED REMOVED I N  LAMBDA S IG .  LABEL 

1 OVASS 1 0. 976056 0 . 1 1 :52 OVER ALL ASSESSMENT ON THE IN BASKET 
2 V I  2 0 . 90 1 0 1 0  0.0047 ESTIMATED NO OF WORDS 
3 AGE 3 0 .898002 0 . 01 1 6  
4 V24 4 0 .89641 1  0.0249 R EQU I R ES  FURTHER INFORMATIOI 
5 V34 5 0.890977 0.0389 COMMUNICATES BY WRITING 
6 V42 6 0. �97 1 5  0.0666 S C HE DULES WORK SPECIFIC DAY 
7 V 52 7 0.888796 0 . 1 059 ENCOURAGES QUICKNESS 
8 V 56 8 0.8774 1 :5  0 . 1 095 CONCERN WITH PROPER CHAN!IELS 
9 V60 9 0.875895 0. 1 548 NO O F  UNUSUAL COURSES OF ACTION 

l O  V 52 8 0.87 6248 0 . 1 051  ENCOURAGES QUICKNESS 
� 1 V60 7 0.8778 1 2  0 . 0699 NO OF UNUSUA L COURSES OF ACTION 
1 2  AGE 6 0.87 9528 0 . 0437 
1 3  V42 5 0.881 763 0.0256 SCHEDULES WORK SPECIFIC DAY 
1 4  V24 4 0.8852 1 8  0. 0 1 44 REQU I RES FURTHER INFORMATION 
1 5  V34 3 0. 890422 0. 0078 COMMUN ICATES BY WRITING 

CLASS I F ICATION FUNCTION COEFF ICIENTS 
( FISHER ' S  LINEAR DISCR I M I NANT FUNCTIONS ) 

S UCCESS • 1 2 
P ASS FAI L 
C O URSE C OURSE 

OVASS 0 . 5498638 -0 . 1 091 1 1 5  
V 1  0. 5525579 0 . 6355631 
V 56 -6. 227222 -4 . 1 98227 
( CONSTANT ) -1 8 . 1 3604 -2 1 . 1 8323 

CANONICAL DISCR IMINANT FUNCTIONS 

PERCENT OF CUMULATIVE CANON ICAL : AFTER 
FUNCTION EIGENVA LUE VAR I ANCE PERCENT CORRELATION : FUNCTION WILKS ' LAMBDA .C H I -SQUARED D . F .  S IGN I F ICANCE 

0 . � 2 306 1 00 . 00  1 00 . 00  
0 

0 . 33 1 0257 

Ta b l e  1 � . 3 R e s � l ts of the d is � r i � i na n t  �nalys � s  on the 1 978 
E x tram�ral S t udent sample �s1ng variab�ea se:e� ted for the 
d 1s.,rim 1 nant fan c t ion as ing the 1 977 :: x t ramu r9: S t ud ent 
s Miple 

0. 8904220 1 1 .896 3 0 . 0077 

N 0 1.0 
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func t i on . Th e next part of tab le 1 1 . 3 shows the three variables 

( Ova s s , V 1 , and V56 ) which rema ined in the funct i on a t  the end of 

t he stepwise procedure . Using these variab l es the c anon i c a l  

c orrel at i on obta i n ed for t h i s  analys i s , a s  c an be seen from t ab l e  

1 1 . 3 ,  w a s  . 33 w i th a p< . 0 1 . 

I t  would a ppear that with thi s samp l e  the value o f  the c anon i c a l  

c orrel a t i on is l ower b u t  t h e  funct i on i s  st i l l  s i gni f i cant . To 

f urther t e st the v a lue of the mul t i vari ate a pproach an anal y s i s  o f  

t he 1 97 8  inter n a l  sampl e  was conducted . Before any c omprehen s i v e  

d iscus s i on o f  the value o f  the mul t i variate approach a n d  hypothes i s  

o n e ,  i t  i s  neces s a ry to describe a l l  the other analyses wh ich pl ay a 

p art in t esting th i s  hypothesi s .  

1 1 . 1 0 Analys i s  3 - Mu l t ivariate Analys i s  of the 1 97 8  I nternal Sampl e  

I n  A n a lysi s  3 the n i n e  variables which contr i buted to the 

s igni f i c ant sep? r ation in  Analysis  1 were again used to test their 

abili t y  to sepa r a te the two groups described by pass/fa i l  o n  the 

c riter i o n  succe s s . Thi s  t ime the 1 978 i nternal students were the 

s ampl e o n  whi ch the dis c r iminant analys i s  wa s conducted . Again thi s 

a nalys i s  was cond ucted to further test hypothes i s  one and the value 

of the multiva r i ate appr oach to scoring the i n  basket test . 

The r e sults are shown i n  tab l e  1 1 . 4 which u p  to step 8 shows the 

v ariab l e s  which were forced i nto the funct i on regard less o f  the 

v alue o f  Wi lks l ambda , the cr iterion stati st i c . V56 f a i led to meet 

t he mi n i mum to l e rance l ev el of . 00 1  as  a var i ab l e , wi th thi s sampl e ,  



SUMMARY TABLE 

ACTION VARS W I LKS ' 
STEP EIITERED REMOVED IN LAMBDA S IG .  LABEL 

1 OVASS 1 0. 991 770 0 . 4944 OVERALL ASSESSMENT ON TKE HI BASKET 
2 V I  2 0 . 9642:59 0 . 6409 ESTIMATED NO OF WORDS 
3 AGE 3 0 . 975850 0 . 7 1 57 
4 V24 4 0 . 9744 1 6  0.8398 REQUIRES FURTHER I NFORMATION 
5 V34 5 0 . 972784 0 . 9 1 27 COMMUNICATES BY W R ITING 
6 V42 6 0 . 9221 71  0 . 6264 SCHEDULES WORK SPECIFIC DAY 
7 V 52 7 0 . 92 1 956 o .  7395 ENCOURAGES QUICKNESS 
8 V60 8 0 . 920086 0.81 85 NO OF UNUSUAL COURSES OF ACTION 
9 V34 7 0 . 9201 1 6  0 . 7268 COMMUNICATES BY WR ITING 

1 0  V 52 6 0 . 920857 0 . 6 1 61 ENCOURAGES QUICKNESS 
1 1  V60 5 0. 922665 0. 4971 NO OF UNUSUAL COURSES OF ACTION 
1 2  V24 4 0 . 92 4 465 0. 3646 REQUIRES FURTHER INFORMATION 
1 3  OVASS 3 0. 927827 0 . 2450 OVERALL ASSESSMEIIT ON THE IN BASKET 
1 4  AGE 2 0 . 93071 3 0. 1 339 
1 5  V1 1 0 . 94 1 566 0.0651 ESTIMATED NO OF WORDS 

CLASSIF ICATION FUNCTION COEFFIC IENTS 
( FISHER 'S LINEAR DISCR IMINANT FUNCTIONS ) 

S UCCESS • 
PASS 
COURSE 

V42 0 . :5235354 
( CONSTANT ) -0 . 5584621 

2 
FAIL 
COURSE 

0 . 779951 3E-01 
- 1 . 4551 9:5 

CANONICAL DISCRIMINANT FUNCTIONS 

PERCENT OF CUMULATIVE CANONICAL : AFTER 
FUNCTION EIGENVALUE VARIANCE PERCENT CORRELATION : FUNCTION VI LKS ' LAMBDA C HI-SQUARED D . F .  S IGNIFICANCE 

0.06206 1 00 . 00  1 00 . 00 
0 

0 . 24 1 73 1 2  

Table � 1 . 4 R e s u l t s  o f  the d is�riminant analysis o n  the 1 978 
I nte rna l s tudent sample us ing variab les sele� ted for the 
d is�rim i nsnt fun � t ion i n  the 1 977 E x t ramural s tud ent sampl e 

0 . 94 1 5660 3 .401 9  0 . 06 5 1  

N ...... 
...... 
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to be forced into the function . Tol erance refers to the propor t i on 

o f  a var i ab le ' s within-group vari ance not accounted for by other 

v ariables at a particul ar step in the analys i s . The c alcul ated 

t o leranc e level of V56 was 0 . 0000 and consequently the variable wa s 

not forced into the function and does not appear i n  the summary 

t able in table 1 1 . 4 .  Tab l e  1 1 . 4  shows that of the e i ght var i ab l es 

forced into the function , seven were remov ed , l eaving V 4 2  to form 

t he sin g l e  vari able  d i sc r imi nant function who se c anon i cal 

c orrel at i on i s  . 24 1  whi c h  i s  not si gni ficant wi th p> . 05 .  

From the first three analyses no var i able appears in  a l l  three 

f unctio n s . Th i s  suggests that the mul t i variate approach l acks 

stabil i t y  when ev aluated over a number of sampl es . Analys i s  8 

c onsid er s the val u e  of the multivariate approach in  a d i fferent way , 

b y  consi d ering relevant variables and their abil ity to pred i c t  

p erformance on the criter i on ' on t ime ' . Further d i scussion i s  

r eserved for the se ction a fter thi s  Analys i s . 

1 1 . 1 1  An alyses 4 ,  5 and 6 :  Tests o f  the S i ngl e Variable Overall  

A ssessm ent on  the Three Stud ent Sampl es 

Anal yses 4 ,  5 and 6 were conduc ted to compare the functions obtai ned 

u s ing the single variable of overall assessment on the in basket 

t e st to the functions obta ined in  An alyses 1 ,  2 and 3 .  Th i s  wa s 

d one to test hypo thesis one and evaluate the value o f  the two 

a pproac he s .  
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Tab l e  1 1 . 5 shows the  resul ts of the d iscriminant analysis using the 

s ingle variable o f  overall  assessment of performance on the in 

b asket t e st to sepa rate the groups pass and fail bn the variable  

s uccess , using the  1 977 extramural sampl e .  

From the table i t  can b e  seen that the single variable  o f  overall 

assessm ent of pe r formance on the in basket  test entered the func tion 

and prod uced a c anonical correlat ion of . 1 92 which is significant at 

p< .0 1 . This is an excellent result for the overall assessment 

variab l e  but to fully tes t hypothesis one analyses are requi red 

u sing fu r ther samples , namely the 1 978 extramural stud ent sampl e and 

the 1 978 internal sampl e .  These were Analyses 5 and 6 .  

Analysis 5 used the single variable o f  overall assessment of  

perform ance on t h e  in  basket test to separate  the groups pass and 

fail on the variabl e  success , using the 1 978 extramural stud ent 

sampl e .  The re sults of this analys is are shown in table 1 1  . 6 .  

As can be seen the variable again successfully ent ered and remained 

in the function wi th a canonical correlation of . 1 55 but with p> . 05 .  

I n  the case of this analys is the variable provided enough separation 

of the g roups accord ing to the Wilks criterion , but the resul ting 

canoni cal correl at ion was not significant . This suggests that the 

s epara t i on achieved could have been a chance resul t .  

Analysis 6 used the s ingle variable o f  overall assessment o f  

perform ance on the in basket test t o  separate the groups pass and 

fail on the variable  success , using the 1 978 internal stud ent 

s ample . The results of this analys is are shown in table 1 1 . 7 .  On 



SUMMARY TABLE 

ACTION VARS VILKS ' 
STEP ENTERED REMOVED IN LAMBDA SIC.  LABEL 

OVASS 0. 963004 0 . 0099 OVERALL ASSESSMENT ON THE Ill BASKET 

CANOBICA L  DISCR IMIBANT FUNCTIONS 

PERCENT OP CUMULATIVE CANONICAL 1 AFTER 
FUNCTION EICENVALUE VAR IANCE PERCENT CORRELATION : FUNCTION VILKS ' LAMBDA C HI-5QUARED D . P .  SIGRIPICAIICE 

0 .03842 1 00 . 00  1 00 . 00  
0 

0 . 1 923447 

Table 1 1 . 5 R esults of d iscriminant analysis on the 1 977 
E xtramural stud ent sample using the single variable of overall 
assessment of performance on the in basket teat 

SUMMARY TABLE 

A CTION V ARS VILKS ' 
STEP ENTERED REMOVED Ill LAMBDA SIC.  LABEL 

0 . 9630035 

OVASS 0. 976056 0 . 1 1 32 OVERALL ASSESSMENT OB THE IN BASKET 

CLASSIF ICATION FUNCTION COEFFIC IENTS 
( FISHER 'S LINEAR DISCR IMINANT FUNCTIONS ) 

S UCCESS • 
PASS 
C OURSE 

OVASS 2 .767720 
( CONSTANT ) -7 . 597929 

2 
PAIL 
COURSE 

2 . 4 99962 
-7 . 474877 

CANONICAL DISCR IMINANT FUNCTIONS 

PERCENT OF CUMULATIVE CANONICAL : AFTER 

6 . 6537 0. 0099 

FUNCTION EICENVALUE VAR IANCE PERCENT CORRELATIO!I : FUI;CTION VILKS ' LAMBDA CHI-SQUARED O . P .  S IGNIFICANCE 

0.02453 : oo . oo  1 00 . 00  
0 

0 . 1 547391 

Table 1 1 . 6 R e s .1 l ts of the rl l.s,,riml.nant 'lna l yB I.s .IS I.ng the 
s l. n�le va rl.:io�c of overa l l  �ssessment on the l.n 'o8sket test 

0. 9760558 2 .5084 0. 1 1 32 
N 
...... 
.p. 
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this o c casion the variable failed to ent er the d iscriminant func tion 

b ecause i t  did no t reach the requi red level of Wilks lambda .  This 

indicat e d  that f o r  this s ampl e ,  the overall assessment o f  

perform ance on the i n  basket test provid ed no significant separation 

b etween the groups . 

Whil e  this is not a good resul t fOr the overall assessment o f  

performance on t h e  i n  basket test , the resul t could be explained by 

the smal lness o f  the sampl e ,  or more probably through the nature of 

the sample  i tse l f .  A s  was stated earlier the extramural s tud ents  

are more likely t o  be  representative of a managerial group than are 

i nternal students . One important d iffe rence is their  ages but this 

also leads to a g reat d iffe rence between the groups in terms of wo rk 

experience .  

1 1 . 1 2 Analysis 7 - S ingle Variable Analys is of the Total Sampl e 

As a means of complet ing the pic ture concerning the value o f  the 

overall  assessment of performance on  the  in basket test  a 

d iscrim inant analysis was conduc ted using the variable to  separate 

t he crit e rion pass/fail on the variable  success using the whole 

s ample of all three groups of stud ents . This was Analys is 7 .  

The re sul ts of  Analys is 7 are shown in table 1 1 . 8 .  The summary 

t able shows that the singl e variable  of overall assessment of  

perform ance on the  in  basket tes t successfully entered the function 

and that the resu l ting canonical correlation of . 1 68 was signi ficant 

at the p < .01 level . Despite the resul ts achieved with the 1 978 



MIN IMUM 
V AR IABLE TOLERANCE TOLERANCE 

OVASS 1 . 0000000 1 . 0000000 

F TO ENTER 

0 . 117303 

WILKS 1 LAMBDA 

0 . 9 9 1 7696 

F LEVEL O R  TOLERANCE OR VIN INSUFFICIENT FOR FURTHER COHPUTATION . 

NO VAR I ABLES QUAL IFIED FOR THE ANALYSIS, SO IT IS BEING ABANDONED. 

T able 1 1 . 7 Results of the discr imi nant analysis using the 
s ingle vari able of overall assessment on the 1 978 Internal 
s tudent sample 

A CTION 
S T EP ENTERED REMOVED 
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inter n a l  stud ents the e ffect with that group wa s not strong enough 

to remo v e  the ab i l i ty of  the single var i ab l e  of  overall as sessment 

o f  per fo rmance on the in  basket test to separate the two groups . 

1 1 . 1 3 Analys i s  8 - Mul ti variate Analys i s  o n  ' On t ime ' 

Before fina l l y  reject i ng or accepting hypotheses one and two i t  was 

n ecessa ry to test the mul t i vari ate approach i n  a s i tuation where 

t here cou ld be a reasonab l e  expectation that the variables would 

p redict t he cri ter ion . Th i s  was n ecessary because it could be  

a rgued that a global variable such as  an overall assessment of  

performance on the i n  basket test would b e  mor e l i kely to have 

c ommon var iance with a cri ter ion wh ich also looked at per formance in 

a global way such as the success variable used so far in this  

s ection o f  the research . The fact that the overal l  asse ssment o f  

p erform a n ce on t h e  in  basket test accounts for most variance i n  two 

o f  the mul tivar i ate discriminant analyses conduc ted so far ( Ana lyses 

1 and 2 )  supports this ( see tables 1 1 . 2 and 1 1 . 3 where i t  can be 

s een tha t  this variable on both occasions enter s the function 

f i rst) • 

The criterion ' ont ime ' has already been described . Essent i a l l y  i t  

w a s  a d i v i s ion o f  students into tho se who managed t o  hand a l l  the i r  

work in  o n  time a n d  those who fai l ed t o  do so , even i f  i t  w a s  only 

by one day and on one occas i on . To separate these two groups , 

v ariab l e s  were sel ected from the scor ing method wh ich we re thought 

l i kely to be rel evant to thi s behav iour and would con sequently 

contribute to sepa rating the groups . The variables chosen we re : 
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V43 S chedules wo rk specific week 

V 42 S chedul es wo rk specific day 

V 36 Delays or postpones decision 

V 52 E nco urages Quickness 

V 53 S ets  a Deadl ine 

Table 1 1 . 9  shows the resul ts o f  stepping in these variables to form 

a discr i minant function t o  separat e  these groups . Again a fOrced 

entry b a ckward s t epwise selec tion procedure was used . The resul ting 

d iscrim inant func tion had three variables in i t  with a canonical 

c orrelat ion of  . 1 95 with a p> . 05 (which is not significant ) .  This 

means tha t  for this  sample these variables contribute l ittle  to  the 

s ignifi c ant sepa ration of the groups of stud ents on the variable 

1 ontim e 1 •  

1 1 . 1 4  Discussion of Analyses related to Hypo theses 1 and 2 

The eight analyses conduc ted have shown that in four tests of  a 

multiv ariate approach to  pr�d ic ting perfOrmance using the Plasto in 

basket t e s t ,  no consis tent resul ts have emerged . In the case of  the 

attemp t s  to pred ict perfo rmance on the c riterion success two 

s ignifi c ant functions are obtained but the failure o f  relevant 

variab l e s  in Analysis 8 to predic t performance on the criterion 

1 0ntim e 1 suggests that the mul tivariate approach using the s coring 

method d evised by Carlton and Braul t ( 1 97 1 ) may be deficient in 

replicable valid ity. I t  is also important to no te that in Analyses 

1 and 2 ,  which showed some consistency , a large amount of the 

s ignific ant variance was contributed by the single variable of  
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overa l l  assessment of performance on the in  basket test . 

Hypo thesis One states that a single var i ab l e  o f  ov eral l assessment 

o f  performance on the in basket test would be at least as  good as  a 

m ul tiv a r iate method of scor ing the test for pred ic t i ng performance 

over a n umber of separate sampl e s . Ana l yses 4 to 7 con s i d er the 

v alue of the sing l e  var i ab l e  of  overal l assessment of performance on 

t he in basket test . Wh i l e  overwhelming con si stency in the r esul ts 

was not found , the resul t s  in gener a l  were as good as  tho se for the 

multiv a r iate approach over a number of sampl es . The poor r esul ts 

o btained i n  Ana l y s i s  6 u s i ng the internal students can be expl ained 

b y  the na t ure of the sampl e and the point al ready mad e that 

extram u r al stud ents , because of  the i r  greater average age , a r e  more 

l ikely to be sim i l ar in thi s  respect to a management group . In  

g eneral terms the eight analyses in  thi s  section of  the research 

s uggest t h at hypotheses one and two shoul d  be accepted . However , 

t he true t est of the value o f  the in  basket test i s  i ts val i d i ty in  

a pract i c a l  setti ng . Fur ther research was therefore conduc ted to 

t est hypo thesis fo ur concerning the value o f  the in  basket test i n  a 

p racti c a l  sett i n g  and al so to provide further data for the 

evalua t i on of  hypothes i s  two . 

1 1 . 1 5 Summary o f  the Results of  the Di scrim inant Ana l yses 

Eight d i scriminant analyses were conduc ted as part of  the test i ng o f  

h ypothe s e s  1 and 2 .  Tab l e  1 1 . 1  presented each analysis wi th a 

r eason fo r its cal culation . In An alys is  1 a l l  rel iab l e  vari ables 

i nclud i n g  age and sex were used for entr y into the d i scrim inant 
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fun c t i on cal cul ated u s i ng the 1 977 ex tramur al stud ent sampl e .  Thi s  

r esulted i n  nine v ariables forming the function wh ich gave a 

c anonic a l  correl a t i on o f  . 42 1  whi c h  i s  signi fi c ant at p < . 00 1 . 

Analys i s  2 used these same nine variables to sepa rate the 1 978 

e xtramural stud ents on the same variable success . On this occasion 

o nly thr e e  of  the se variables  were accepted i nto the function4 The 

c anonic a l  correl at ion for thi s analys i s  wa s . 33 w i th p < . 0 1 . In  

Analys i s  3 the same nine var i ab l es were used to separate the 1 978 

i nternal s tudent s ampl e o n  the var i able success . On  this occas i on 

t he canon i cal correl ation obtai ned wa s . 24 1 wh ich i s  not signi f i c ant 

w i th p > . 05 .  From these analyses it wa s found that no variable 

formed a part of a l l  thr ee func tion s . The mul tivari ate approach was 

p erhaps m ore fa i r ly tested in An alysis 8 where variables relevant to 

t ime we re selected in an attempt to separate groups on the criterion 

' ontime ' .  The canonical  correl ation for the anal ysis  was . 1 95 which 

i s  not si g ni ficant ( p. > . 05 ) . 

Anal yses 4 ,  5 ,  6 ,  and 7 u sed the s i ng l e  variable of  overall  

a ssessm e n t  of  per formance on  the i n  basket test  as  the s i ng l e  

v ar iabl e  predictor . Thi s  variab l e  wa s a g a i n  used t o  separate the 

g roups fo rmed from the c r i ter ion success . The d i fferences between 

t he ana l y s es were in the sampl es used . Analys i s  4 used the 1 977 

e xtramur al stud ents , Analysis  5 used the 1 978 extramural students , 

Analys i s  6 used the 1 978 internal stud ents , and Ana l ys i s  7 u sed the 

c ombined sampl e  of stud ents . The resul ts of Analysis  4 produced a 

c anonic a l  correlation o f  . 1 92 wh i ch i s  s i gni ficant a t  p < . 0 1 . 

Analys i s  5 produced a canonical correl ation of . 1 55 ; this result 

was not si gnificant . In Analys i s  6 the single variab l e  of  overa l l  

assessment of  per formance o n  the in  basket test fai l ed t o  enter the 
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equat i on result ing in  the  analys is being abandoned . Analys is 7 

produc e d  a canoni cal correlat ion o f  . 1 68 which was significant at 

the p < . 01 level .  The resul ts o f  all these analyses l ed to  the 

conclus i on that there was some support for hypothesis one and that 

the singl e variable  of overall assessment of  performance on the in  

basket t e st was as good as  a mul tivariate method of  scoring the test  

for pred icting p erformance over a number of  sampl es . I t  was fel t  

that the research d esigned  t o  test  hypothesis four i n  chapter 1 2  

would provide fu rther evidence in relation to hypothesis 2 ,  but that 

some ev i d ence of the val idity of the single variable  of overall 

assessm ent of pe r formance on the in basket  test was a pparent . I t  

was also noted that in two o f  the mul tivariate analyses this 

variable  provid ed the largest amount of separation between the two 

groups in the cri t erion . 
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CHAPTER 1 2  

THE FREEZ ING WORKS STUDY 

1 2 . 1  Introduction to the St ud y 

The main stud y  o f  thi s rese a rc h  has concentrated o n  the assessment 

o f  the psychometri c  aspe cts o f  the i n  basket test . To achi e v e  this 

the nece ssity o f  o bta ining a large enoug h  

treatment o f  t he d ata h a s  been given 

s ample for a n  adequate 

as  the reaso n for using 

stud ents a s  the subj ects fo r the research. Despi te the fac t that 

the mai n  g roup s  of stud en t s  were rather more compa ra ble to managers 

than is  usua lly the c ase when stud ents a re used as  subj ects, i t  was 

important to further t est the v a lue of i n  basket testi ng i n  an 

i ndustri a l  set t i ng .  Th i s  was d eemed nece ssary to complete the 

evalua tion of i n  basket asse ssments as t rue practical psycho logy, 

that is  as  psycho logically based t echn i que s whi c h, after sui ta ble 

tra i ni ng ,  may be d ev ised and app lied by a non psycho lo g i c a l  

practi ti oner. The app li c ation o f  an in  basket t o  assessment o f  an 

i nd ustri a l  s am p le was und ertaken a lso to valid ate further the 

techni que, on thi s occas ion in a rea l  life setti ng . Hypothes i s  four 

stat ed : the in basket test can be designed and admini stered by a 

practi ti oner and be shown to have limited concurrent valid ity. Th e  

re sea rch descri bed i n  thi s chapter was cond uc ted to test thi s  

h ypothe s i s .  
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1 2. 2  The In Basket Des ign Pro ce s s  

One o f  the streng ths o f  the wo rk sample approa ch as a whol e  i s  i ts 

use of a j ob anal ys is  for the design of the test . I n  the design o f  

the Pl asto in  b asket test for the main body o f  thi s rese arch the 

probl em s  asso cia ted wi th the d e s i gn , as  a resul t o f  not hav ing a 

s pe ci f i c  j ob to focus on , has a l read y been d escri b ed . The a rg uabl y  

a rti f i cial nature o f  the d e s ign o f  the Pl asto test l ed the wri ter to 

test further the i n  b asket test t e chni que i n  a pra cti cal setti ng , i n  

o rder to en sure that i t  f ul fil l ed a l l  the requi rement s  fo r be i ng 

regard ed as pra cti cal psycho logy.  The i n  basket d esign pro ce s s  

take s i ts main thrust from the wo rk done o n  manua l  work s ample 

test s , e spe cial l y  that of Down s '  ( 1 968 , 1 97 7 ) wo rk o n  tra inab il ity 

assessments.  In this pro ced ure pra cti ti oners a re d is couraged from 

taki ng a test that has a l re ad y  been d es igned fo r use el sewhere , b ut 

a re pre sented wi th a methodo logy whi ch al lows them to d es i g n  the i r  

o wn  test and to eval uate i t  if  the y wish . The t rue test o f  the 

worth of the wo rk sampl e approa ch rests i n  the ab i l ity o f  a test 

that h as been designed by pra cti t i oners to d i s crim i nate between good 

and poor pe rfo rmers i n  the i r  o rgani sati on . Another a im o f  this pa rt 

o f  the research was to d i s cover how wel l  this could be done us i ng an  

i n  b asket test . 

12 . 3  The In st ructi ons fo r the De s i gn o f  the Pra cti ti oner' s In Ba sket 

Test 

The i nstructio n s  were l a rgel y b ased on the wo rk o f  Down s ( 1 97 7 ) on 

tra inab i l ity assessmen t s . She d i v id ed up the task o f  designi ng such 
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tests i nto three maj or pa rts, a n a lys ing t he job, selec ti ng the wo rk 

pi ece or task, and wri ti ng the error check lis t .  Thi s  was a lso used 

as the b as i s  for the i nstr uc tion s to the des i gner in the prac ti c a l  

situation . The excepti on was that selecti ng the work piece and 

writi n g  the error check lis t  have d ifferent meani ng s  for the i n  

b asket test . Dur i ng the se stages the des i g ner selects the i n  b asket 

tasks and draws up the b ac kground sheet, the j ob desc r i pti on, and 

the org ani sationa l  chart . In  the pr esent study these were b ased on 

the real organi s ation, a lthough n ames were c hanged for ethi c al and 

legal re asons .  The test was then g iv en to people i n  the 

organi s ation and tested for i ts value in d iscriminati ng between 

emplo yees pre sent ly wi th 

i nd epend ent cri terion good 

the org an i s at i on ,  designated on an 

or bad in the j ob on whic h  the test was 

d esigned to d iscr iminate .  The test resu lts were then asse ssed using 

an overa ll assessment o f  pe r fo rmance simi lar to that used for the 

P lasto in basket test.  The se resu lts compa red to the per form ance 

a ppra isal g iven to people on the j ob give a measur e  of the 

techni que ' s  concurrent valid i t y  In most setti ng s, and the present 

one i s  no exceptio n ,  it is  necessary to tra i n  staff i nv o lved as 

non-psyc holo g i c a l  pra c ti tioner s .  This tra i ni ng may take the form of 

a cour se o f  personal instructi on ad apted to the c urren t  knowledge 

and i nte lligen ce of the practi tioner, as i n  the present case 

d escribed abov e,  or when the number s o f  tra inees .a re large the 

tra ini ng may be a more fo rmal cour se . The wri ter has found from 

.experi en ce that a short thr ee day cour se i s  most appro pr i a t e .  The 

formal cour se would con sist o f  a half day intro d uc tion and gen era l 

b ackground to selecti on . The mater i a l  cov ered wo uld i nc lud e much o f  

the mater i a l  o n  selecti on reviewed i n  thi s thesis  ( see pp 1 9-77 ) ,  but 

presented in a fo rm more pa latab le to pra c ti tioner s,  wi thout 
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misrepr e senti ng the rese arch.  A f ur ther hal f day would be spent 

consider i ng the vari o us method s  avail ab l e  for cond uc ti ng j ob 

anal ys e s  and g i v i ng tra inees the o pportun i ty to carr y  some o f  them 

o ut .  The first hal f o f  the second day wo uld emphas i se the l in k  

between job anal yses and selection techn i que s i n  gen eral and wor k  

sampl e tests i n  pa rti c ul ar The rel ation shi p o f  i n  bas ket tests to 

this genre would be highl ighted . Actua l  exampl es o f  wo r k  s ampl e 

t ests wo uld be sho wn to tra i nees at  thi s  stage .  I n c l ud ed wo uld be 

manual wor k  s am pl es ,  i n  b asket test s ,  and more un usual forms of wo r k  

sampl e  test suc h  a s  that o f  Mel bo urne Test 90 (La f i tte 1 954 for 

d esc r i ption see p 76 ) .  The second hal f of the second d a y  wo uld 

d isc uss the pri nc i pl es o f  test design i n  general and the wor k  s ampl e 

t est in  pa rtic ul a r .  Material  on the Wor k  Sampl e Te st and Other Test 

Design ( see pp 78-82 ) wo uld a l so be i ncl ud ed  i n  this secti on aga i n  

present ed using an i ntro d uc tory format wi thout compromi s ing t he 

facts . On the morni ng o f  the thi rd day tra i nees wo uld be g iven a 

j ob anal ys i s  o f  a manageri al po s i ti on i n  a s i tua ti o n  s imil ar to 

those i n  whi c h  the tra inee s are em ployed and wo ul d  be requi red to 

make an attempt at  d es i g ni ng an i n  b asket test for this po sti on. 

Their progress would be moni tored t hro ug h  some i nd iv i d ual 

i nstr uc tion , a nd feedbac k on the i r  progres s  would be given. At this 

point an attempt would be made to i ntro d uce some prel im i nary 

conce pt s  conce rni ng the im portance o f  eval uati on . The f inal 

a fternoon se ss ion would d eal wi t h  the c once pt o f  val id ity and i ts 

importance i f  an i n  b asket test or any sel ecti on i n strument is to be 

used on a conti nui ng bas i s .  Th i s  f i nal sess ion wo uld al so ' includ e  

i nformation on how to cond uc t a r ud imentary val id ity stud y  s o  that 

any in b asket test designed by a pra c ti ti oner could be eval uated . 

Practi tioner s  wo uld be encouraged to employ , at  a l ater d ate , a 
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1 2 . 4  The Industry i n  whi c h  the Pra ctic a l  Study took Place 

Th i s  pa rt of the rese arch was cond uc ted i n  the freezing i nd u str y ,  

because o f  i ts importance t o  New Zealand . The fre e zi ng i nd ustr y  i s  

respon sib le for a maj or part o f  the ex ports o f  the c ountry whi c h  i s  

large ly d epend ent upon i t  for i ts sur v i v a l. Th e  c ho ice o f  the 

free zi ng i nd ustry was a lso mad e because i f  the i n  basket test 

succeed ed in thi s i nd u str y i t  wou ld help i ts d ev e lo pment as  a 

practi c a l  test fo r pra c ti tioner s .  The i n fluen ce the i nd ustry has i n  

New Ze a land as  a who le wo uld pro v id e  max imum pub li c i t y  for the 

method , whi c h  i n  turn wo u ld give a max imum o pportun i ty of gen erating 

further i nt erest . The pa rti c u lar freezi ng works used was based i n  

the North Is land o f  New Ze aland and the j ob cho sen for the 

evaluation was that of foreman . 

1 2 . 5  The Do llr i er Fre e zi ng Wo rks In Ba sket 

The j ob desc r i pti on , fac t sheet , org ani s ation c hart , and in basket 

i tems d ev ised a re shown in Appen d i x  1 3 . The test i tself was large ly 

d es ignea b y  the o fficer i n  charge o f  pe r sonnel matter s wi th some 

help from the autho r, who limi ted this help to the answeri ng o f  

specific  que st i o n s  whic h might b e  leg itimately a sked . by any 

practi ti oner d e s igni ng the i r  first test . The per so n  conce rned had 

a lso done some cour ses i n  psyc ho log y .  Th e  Plas to i n  b asket test was 

made av a i lab le to him a s  was some litera ture on i n  b asket tests i n  
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genera l .  U s i ng this techn i que i t  was po ss ibl e  to make a subj ecti v e  

assessment o f  the test in  terms o f  the job that i t  w a s  based on . 

1 2 . 6  The Val id i t y  o f  the Dollrier In Basket Te st 

One of the problems w i th an y research in a prac ti cal setti ng is the 

d iffi c ul ty o f  ob ta ini ng a suffic ient sampl e o f  subj ects to gen erate 

mean i ng ful v al id i ty c oe ffic ient s .  This has long been recog ni sed i n  

v al id i ty stud ie s  i n  i nd ustrial and organ i s ational psyc ho logy and 

expl a i n s  the nece ss i ty o f  impl yi ng l im i tation s to a h ypo thesis 

d eal ing wi th the val id i ty o f  a sel ection i nstrumen t  in a field 

setti ng . It  is  al so important to apprec iate that val id ati o n s  whi c h  

i nvolve i n fe rences about the rel ationsh i p  o f  a test score t o  a 

c r i terion can ei ther be ' pred ic ti v e '  or ' concurrent ' .  It  i s  

errorneous to spe ak o f  ' the val id ity'  s i nce the term is  n o t  s i ng ul ar 

( Dunn ette 1 976 ) .  It i s  al so a s  wel l  to remember that ; a s  many 

writers on occ upational psycho lo g y  have poi nted out ( e . g  Dunnette 

1 976 , Bl um and Naylo r 1 968 ) ,  the cri teria themsel ves a re notori ousl y 

unrel iabl e  i n  the stati s ti c al sen se . 

In this stud y el even wo rker s were cho se n  from wi thi n the fre e zi ng 

works who , accord i ng to the jud gement o f  the designer o f  the test 

before the test was construc ted , had been wi th the organ i s ation 

su ffic iently long enough for them to be gen era l l y  asse ssed on the 

criterion . No formal scales o f  asse ssment were u sed , but immed iate 

superio r s  were asked , b ased on the i r  knowl ed ge of the per so n s  and 

the i r  present wo r k ,  to c l as s i fy t he group i nto poten ti a l l y  

succe ss ful and un success ful i n  the j ob o f  foreman i n  the compan y .  
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This j ob was wel l  known t o  the pe opl e  carryi ng o ut the assessments . 

These assessmen t s  were 

Sub j ect Overal l  As sessment rating Gro up 
1 5 Success ful 
2 4 Unsuccess ful 
3 5 Success ful 
4 6 Success ful 
5 6 Success ful 
6 5 Suc cess ful 
1 4 Un succe ss ful 
8 6 Succe ssful 
9 5 Un succe ss ful 
1 0  6 Suc cess ful 
1 1  1 Success ful 

Table 1 2 . 1 Overal l asse ssment s  and gro up cri ter i on affil iation s 
obtained from the concurrent val id i ty stud y .  

n o t  avail abl e  t o  the designer o f  the test , who scored the i n  b asket 

test using a simpl e overal l  asse ssment o f  how wel l  he tho ught e ac h  

person had don e .  Thi s  i n  b asket test method allows the scorer to 

choose the wa y he collec ts the ra ti ng o f  o vera l l  asses smen t . In 

this cas e ,  each item was g iven a mark i f  i t  was acce ptab l e  and none 

if it was unacceptab l e .  Some i tems were g iv en a hal f mark for 

pa rtial acceptab il ity.  The marks were tra n sl ated to a scal e by the 

scorer , where exce l l en t  was a score o f  9 and 1 was poor . 

1 2 . 7 The Analys i s  of the Dollrier In Baskets 

The anal ys i s  o f  the i n  b asket test i n  this stud y  prov ed to be 

somewh at diffi c ul t  because o f  the sma l l  n umber o f  sub j ects 

avail ab l e .  A d iscriminant anal ys is i n  this i n stance was 

i nappro pr i ate because onl y two pe ople who took the i n  b asket we re 

regarded as poo r .  The ov era l l  asse ssments given to the el even 

pe opl e who compl eted the test and the i r  ass igned gro up are shown i n  

tab l e  1 2 . 1 .  Overal l  asse ssmen t  rati ng s o f  5 and abov e were reg arded 

as  a success ful compl et i on of the i n  b asket test, scores o f  fo ur and 
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below we re reg ard ed as an un success ful com pl etion o f  the test . The 

t able sho ws that pred ic ti o n s  from the test were correct for ten of  

the eleven sub j ects . 

i nduc ti v e  sta t i s ti c al 

i s  better than chance . 

Th i s  appe a r s  ver y impress i v e , b ut some 

proced ure would hel p to show that this resu l t  

The obvious proced ure is  to  correl ate the 

asse ssments o f  per formance on the test wi th the c r i terion o f  on the 

j ob per formance . In this case , to compen sate fo r the ti ed ranki n g s  

i n  the sma l l  sample and the non normal d i s tribution for the 

d epend ent variabl e ,  a non pa ramet r i c  correl ation was used . There 

a re two forms of non pa rametr i c  correl ation a v a il ab l e  in the 

l itera t ure , Spe arman ' s  rho , and Kend al l ' s  tau ( S i egel 1 95 6 ) .  The 

main d if feren ce s between the two , s i nce both method s  cal c ul ate 

c orrel ation s using ranki ng proced ures , seems to be that Kend al l 

c oe ffic ients a re more v al id when there are a l arge number o f  t i ed 

ranks i n  the data . Spe arm an ' s  r ho is , however , a good a pprox imation 

to a product moment correl ation when the d ata i s  more or l es s  

c onti nuo us ( N i e  e t  a l  1 97 4 ) .  I f  this i s  u sed a s  a method o f  

d iscri m i nati ng between the two correl ational techn i que s , there i s  

some doub t about the value o f  Spe arman ' s  rho because the c ond itions 

necess a r y  for i ts v al id use would not comprom ise the product moment 

c orrel ation suf fi c ientl y to prev ent i t  be i ng used i nstead . 

Kend al l ' s  coe ffic ient tend s to be used when a reasonab l y  large 

number o f  case s are clas s if ied i nto a rel ati vel y small number o f  

c ategories  and Spe arman ' s  rho when the ra tio o f  case s to categories 

is  smal l er . Ano ther d if fe rence in cal cul ation is  that Ken d al l ' s  tau 

is more con serv ative in i ts present ation of the as soc iation between 

two variab l es . For the pr esent stud y ,  s i nce there appe ared to be no 

c lear cut reason to ·ado pt one method in pre fe ren ce fo r another , both 

method s were used . The y  prod uced resu l ts of . 66 p< . 05 (Kend al l ' s  



2 3 1  

tau) and . 71 p < . 0 1  (Spe arm an ' s  rho ) . The se resul ts were i nter pr eted 

a s  qui te clearly showi ng a s igni f icant relation sh i p  between the 

asse ssm ents of pe r formance on the i n  basket test and the asse ssments 

o f  on the job pe r formance . The resu l ts suggest that hypothes i s  four 

should be acce pted and that this study has d emon stra ted that an i n  

b asket test can b e  designed and admini s tered b y  a pra c ti tioner and 

show concurrent v al id i ty . Th i s  research is  al so a fur ther test o f  

h ypothe sis t wo  and prov ides i ncreased evidence o f  the val i d i ty o f  

the s i ngl e vari a b l e  o f  overal l  asse ssment o f  per fo rmance o n  the i n  

b asket test as a pred icto r  o f  per form an ce . Taken wi th the research 

on the Pl asto i n  b asket test the rese arch described in this c hapter 

demon strates that the in b asket test is  pra c ti c al psyc ho log y .  

1 2 . 8  Summary 

In the Free zi ng Wor ks stud y an attempt was mad e to d iscov er the 

robustne ss of the i n  basket test when i t  was designed by a 

practi tioner . The stud y incorporated a c heck o f  the suc ce ss of the 

t est and it was found to be a v al id measure of the c ri terion 

a ssessment of foremen in a real com pany . Th i s  led to the acce ptance 

o f  hypo thesis four con ce r ni ng the prac ti c al uti l i ty of the techni que 

and as a con sequen ce it wa s con clud ed that the i n  b asket test can be 

regard ed as pra c ti c al psycho log y .  
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SUMMARY AND CONC LUS IONS 

1 3 . 1 Summary o f  Re search Fi nd ings 

232 

The main a im of the research described in this thesis  was to 

d emon strate the val ue of the in basket test as a pa rt o f  prac ti c al 

psycho logy . Fo ur hypo these s were po stul ated to ful fil thi s  pur po se . 

They were : 

1 .  A s i ng l e  vari able o f  ov era l l  assessment o f  per fo rmance on 

t he in b asket test would be a t  least as good as a mul ti varia te 

method o f  scoring the test over a num ber o f  sampl es . 

2 .  The s ingl e vari abl e o f  overall assessment o f  pe r formance 

on the in b asket test is  a val id method of ma rki ng in basket 

tests over a number of sampl es . 

3 .  The overall assessment o f  per formance on the i n  b asket 

test is  a rel iab l e  measure of in b asket per fo rmance . 

4 .  The i n  basket test can be designed and administer ed by 

a practi tioner and be  shown to have l im i ted concurrent val id i ty .  

The research was d i v i d ed into four parts to test these 

There was a rel iab il ity stud y ,  a facto r an alyt i c  

h ypothese s .  

stud y ,  a 

d iscrimi nant anal ys is study and a stud y i n  a pra c ti cal sett i ng ( a  

Freezi ng Wo rks ) . 

In the rel iab i l i ty study an argument wa s mad e for the 

i nappropr i ateness of conv enti onal rel iab il ity measures i n  a test o f  

this kind . Howev er a sati s factory i nter scorer rel iab il ity i s  
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neces s a ry not o n l y  for t h e  single variable of  overal l  performance on 

t he in b a sket test but a l so for a l l  variables  to be used in the 

r esearch using factor analysis and d i scr iminant analys i s . The i nter 

scorer r e l i ab i l i t y  of the vari ab l e  ' Overa l l  a s sessment of 

performa nce on the in basket test ' wa s e stab l i shed as wa s the 

r el iab i l i ty of the 34 other variables which were used i n  subsequent 

analyse s .  As a resul t o f  thi s study i t  was conclud ed that 

hypothe s i s  three , as  far as it coul d be tested , shou l d  be a ccepted , 

a nd that the over a l l  assessment o f  performance on the i n  basket test 

i s  a rel i able mea sure of  in basket performance . 

The factor ana lytic stud ies were carr ied out wi th the aim of a i d i n g  

t he test i n g of hypothe s i s  one , so that a rationale coul d be used for 

the stepw i se i nc l u s i on of variables  in the d i scrimi nant analyses 

contemp l ated to test thi s  hypothe s i s .  Thi s  wou l d  a l so help the 

subsid i a ry aim of  the research to assess the value o f  the 

multi v a r iate a pproach for pred i c t i v e  purposes i n  appl ied psychology . 

The resu l t s  of the research showed good i nternal consi stency but 

there wa s l i tt l e  that was compa rab l e  to earl ier factor analytic 

s tud ies of i n  basket test scoring categor i e s . I t  wa s suggested that 

this co u l d  be bec ause of the very d i fferent nature of the s i tuations 

presen ted in the i n  basket tests . Largely because o f  thi s great 

d i screpancy it was d ec i d ed that the resul ts of the factor analytic 

s tudy woul d not be  used as  a rat i onale for the stepwise i nc l us ion of 

variab l e s  i n  the d i scrimi nant analyses . The easy imp l ementation of  

a forced entry b ackward stepwi se selection techn i que for use i n  the 

d iscrim i nant ana l yses fac i l itated this d ec i s i on . It wa s a l so argued 

that as a resul t of  the factor analyses on the in basket test that 
-

i n  basket tests are s i tuat iona l l y  d i stinct and that for this 
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si tua tion the factor stud i e s  showed stab i lity . 

The d iscrimi nant ana lyses we re cond uc ted to test hypothese s one and 

two : e i ght analyse s  we re cond uc ted in a ll. The results led to the 

conclusion that the results obta ined using the s i ng le vari ab le o f  

overa ll assessment of pe r formance on the i n  b aske.t test to pred i c t  

perform ance were as good as  the r esults using a multi variate 

a pproac h .  This result was fur ther con fi rmed in the Free zi ng Works 

s tud y  whi c h  led to the acce ptance of hypothes i s  one . The results 

a lso i nd icated that the s ingle variab le o f  overa ll assessment o f  

performance o n  the i n  b asket test was a valid method of marking i n  

basket tests over a number o f  samples . Thi s  led t o  the a cce ptance 

o f  hypo thesis two . 

The Freezi ng Works stud y  wa s cond uc ted to test hypo thes i s  fo ur . The 

Do llr i e r  i n  basket test had a high concur ren t valid ity coe ffic ient 

with per formance . Thi s ,  and the ob serv ation o f  the proce s s ,  led to 

the con c lusion that the i n  basket test could be designed and 

admini stered by a trai ned practi ti oner and be a valid method o f  

selection whi c h  con seque n t ly led t o  the a cce ptance o f  hypo thes i s  

four . 

1 3 . 2  Con clusion s and Future Progress 

The rese arch in general, as stated ear lier, was des igned to 

demon strate the value of the in  b asket test as a pa rt of practical 

psyc ho logy . By estab lish i ng that the test can be valid and be used 

by a practi tioner in a practical setting, as we ll as showi ng that 

the single vari a b le of ov era ll asse ssment on the in basket test is a 
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va lid method of  scor ing the test over a num ber o f  sampl es , i t  i s  

contend e d  that the value o f  the i n  b asket test for prac t i cal 

p sycho l o gy has been demonstra ted . Pr actical psychology , however , 

should a l so include suggestions about the impl ementation of  research 

t echn i qu e s  such as the work samp l e  test i f  they are to be used more 

by pract i tioner s . 

Up to now psycholog i sts have not pl ayed a l arge part i n  the guidance 

of prac t i t ioners , l argely because they feel that there is l i ttle to 

contr i b ute , or  because they feel , l ike Fine ( 1 97 5 )  rather negative  

about sel ect ion procedures in i ndustry . 

Fine  ( 1 97 5 ) , in  an attack on selection procedures currently used , 

a rgues t hat they are frequently used to provide a cover for 

d i scrim i nation so that the organ i sation may h i re the type of worker 

they wa n t  i n  terms of  sex and race , and for thi s reason i t  i s  

u nlike l y  that they are h i r ing the best workers . To counter thi s , 

F i ne argues for r andom selection o f  ind i v i duals i nto organi sations . 

He bel i e ves in the greater use of  d i ffer ent i a l  pl acement rather than 

select i o n .  He sees the selection methods that are avai l able as 

s creens that penal ise peo ple " for being what they are" . 

method an  employer , i n stead o f  selec t i ng a person 

Using this 

for a 

pre-d e t ermined vacancy , randomly selects an  appropr i ate number of  

peopl e and attempts to ma tch the various tasks that have to be done , 

to  the ab i l ities  which these peop l e  possess . 

Th i s  a pproach is  not only extremely negat i v e , but r andom selection 

would a l so be unacceptable i n  i ndustry . From a po l i t i cal 

perspe c t ive the present research has d emonstr ated some of  the 
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prac t i c a l  uti l ity o f  wo rk sampl e tests . What i s  needed i s  an 

i ncreased awaren e s s  of the political aspects of selec t ion by 

p sycho l o g i sts wh ich has so far not been very forthcoming . 

Accord ing to Dunnette ( 1 96 3 )  model s o f  the selection process " 

t ake acc o unt of the compl ex i nteractions which may occur betwe en 

p redic to r s  and var ious pred ictor combinations , d i ffer ent groups ( or 

t ypes )  o f  i nd i v idual s ,  d i fferent behav iours on the j ob and the 

c onsequ e n ces of these behav iours r elative to the goa l s  of the 

o rgani s a t ion" . The one thing they take l ittle notice o f ,  howe v er , 

i s  the pol it ical c l imate of the organi sat ion i tsel f :  a very 

i mpor t a n t  element o f  real ity i s  mi s s i ng . Argyr i s  ( 1 972 ) has 

challen g ed psyc holog i sts to stop i gnor ing cruc ial var i ab l es and 

problem s i n  the area and to prevent the take ov er by society of what 

was ori g inally the domain of the psycholog ist . In  a l ater article 

Argyr i s  ( 1 976 ) suggests that the devel opment of Bu s i ness Schools 

over the l a st twenty years has led to the graduates of these school s  

n ot bein g  a s  doct r i naire as thei r  older pred ecessors : - "Th ey tend to 

s ee less s acredness i n  maintaining the present 

o rgani sat ional structure , admini strative  controls and in 

technology , 

their own 

b ehaviour . Ind eed many bel ieve that these variables may r epr esent 

t he new l everage po ints for inst i tuting changes . Thus when they 

l ook into their organi sat ion s  for hel p in  the peopl e area they are 

n e i ther at tracted to sel ect ion , testi ng , j ob anal ysis  etc , nor the 

m ethod s psychologists tend to use . "  

Accord ing to Argyr i s  ( 1 976 ) the ex ecutives do not find the methods 

r el evant to them and the probl ems they are interested in . 

Psycho l ogists have lost the init i ative in the assessment of human 
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behav iour t o  the Bu s i ness Schools who have l argely shunned the 

p sycho l ogical a pproach to selec tion because of i ts heavy empha s i s  on 

r i gour , whi ch is not apprec i ated by those in power in i ndustry . 

Clear l y  the prob l em has arisen in  part because o f  the lack of 

advocacy by psyc holog i sts of parti cul ar techn i ques and , a s  has been 

shown i n  the r e v i ew of personality testi ng , non-psychologists 

seizing on a par t i cular tool and misus i n g  i t .  

I t  would seem then tha t the non action a pproach has b een t o  the 

d etrim e n t  of psychology . If the p sychologist does noth i n g , a 

c ompet i n g  profe s s ion wi l l  fil l  the gap . What i s  need ed i s  the 

advocacy of selection procedur es to pract i t ioners wh ich wi l l  move 

i ndustr i a l and organ i sati onal psychologists away from being solely 

resear ch scient i s t s  into a real profess ional rol e .  

Cl i n i cal psycholog i sts have been far more successful i n  achiev i ng 

this , d e spite 

Phil i p s  and 

very real problems with some · methods they use . As 

Bi e rman ( 1 98 1 ) say when t alking about evaluation 

r esear c h  in  cl i n i c al psychology : " The average l evel of adequacy ( of 

t herapi e s )  atta i n ed seem s  not to have changed much : many smal l  

s tudi e s  conta in s o  many fl aws that they s imply confuse the 

l iterature wi th unsound resul ts . "  The main d i fference betwe en 

c l inical and ind ustrial and organ i sational psycholog i sts , a part from 

their focus of i nterest , i s  that the c l i n i cal psychologist i s  the 

pract i t i oner whereas the i ndust r i a l  and organi sational psycholog i st 

i s  sti l l  largely the adv i sor , or more commonly the research worker . 

Thi s  d i f ference has even c aused some c l inical psycholog i st s  to 

d esire to be regis tered separately from mainstr eam psycholog i sts , 

presum a b ly because of the latter ' s  very d i fferent emphas i s  on 
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sc ient i fic research rather than prov id ing a professional servi ce . 

The only wa y s e lec t ion methods in  i ndu stry will  improve i s  by 

i ndust r i a l and or gani sational psycholog i sts developing in a s imi lar 

way , and carving a professional role for themselves through a more 

v i sible pol i t i c a l  profi l e .  

A n ew approach by industr i a l  and or,gan i sational psycholog i sts might 

d evelop into psycholog i st s  bei ng more regarded as  the practitioners 

i n  ind u s try as far as  the selection o f  people for work i s  concerned . 

Until t h at time , however , i t  i s  important for psychologists to 

a pprec i a te the pr oblems o f  pract i tioner s and use their 

profes s i onal ism to guid e practit ioners i n  the use of better method s ,  

s uch as the work sampl e test , whi l e  at the same t ime t ime 

a pprec i a t ing that in the area of per sonnel selec t i on for exampl e ,  

r andom s e l ection a s  advocated by Fine would be  unacceptab l e . 

Joynson ( 1 97 4 ) i n  a plea for greater attention to be paid to a 

l ayman ' s  under standing of behav iour c i tes a G .  K .  Chesterton 

s tory . 

" a man dreams of  emulating the great explorer s .  One day he 

sets sa i l  from the West Country and heads out i nto the Atlantic , 

confid e n t  that he i s  dest i n ed to d i s cover an unknown land . For many 

weeks he wanders across the ocean buffeted by storms and uncertain 

of his po sition . At last a coast l i n e  comes into v i ew ;  and as  he 

a pproache s ,  he sees the towers and minarets of a strange 

c ivil i s a tion . Great ly excited he makes his  way a shore . To h i s  
' 

a stoni sh ment , the natives speak Engl ish . He has landed a t  

Br ight o n . "  Pr actical psychology attempts t o  u s e  what laymen and 
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practi t ioners a l ready know but seem t o  have forgotten . In the c ase 

o f  person nel sel ection practit ioners need to be remi nded of the 

v alue of using selection methods that bear a relationshi p to the job 

a pplica n ts wi l l  e ventua l l y  do . Thi s  woul d  seem obvious but the 

eviden c e  of the popularity of techn iques which do not do thi s 

sugges t s  that psycholog i sts need to hel p  practit ioners to l and a t  

B righto n .  



240 

BIBLIOGRAPHY 

A BMA J .  S .  

Programmed Instruction - Past , Present , Future ; i n  E . H .  Fleishman and 
A . R .  Ba s s  ( ed . )  Stud i es in Pe rsonnel and Industrial  Psychology . 
Dorsey Press Homewood I l l inois 1 974 . 

A DCOCK N .  V .  

Testing the Test : How adequate i s  the 1 6PF with a New Zealand s tud ent 
s ampl e ?  The N ew Zeal and Psychologist vol 3 no 1 1 974 . 

A HERN E .  

Handbook of per sonnel forms and record s ;  American Management 
A ssoc i a t i on New York 1 94 9 .  

A LKE R  H . A . OWEN D . W .  

Biograph i cal , t r ai t ,  and behav i oural 
p erform ance in a stressful l i fe setti ng ; 
Socia l P sychol ogy vol 35 pp 7 1 7-23 1 977 . 

ALVE Y N . G . 

sampl ing pred ictions o f  
Journal of  Personal ity and 

GENSTAT A Ge neral Stati sti cal  Prog ram Rothhamstead Experimental 
S tati o n  O ctober 1 977 . 

A NASTAS I A 

Psycho l ogical Test i ng ; Colli er-Macmillan New York 1 976 . 

ANDE RSON C .  W .  

The r e l a t ion between speaki ng times a n d  d ec i s i on i n  t h e  employment 
i nterv i e w .  Jou rnal o f  Appl ied Psychology vol 4 4  pp 267-268 1 960 . 

A NNETT J .  

Learning i n  Practi ce ; i n  P . D .  Wa rr ( ed )  P s yc hology at Work pp 76-96 
1 971 . 

ANSTEY E .  

A 30 year follow up of the C . S . S . B .  procedure , with l essons for the 
f uture J ournal of  Occupational Psychology vol 5 0  pp 1 4 9- 1 59 1 977 . 

A RGYR I S  C 

The appl i cab i l i t y  of  Organisational Sociology Cambr idge U n i versity 
P ress Cambridge 1 972 . 

A RGYR IS C 

Problems and New Directions for I ndustr ial Psychology ; i n  Dunnette 
M . D. ( ed . )  H andbook of I ndustr i a l  Psychology Rand McNa l ly Ch i cago 
1 976 . 



241  

ARMST RONG J . S .  SOELB ERG P .  

O n  th e interpretat ion o f  Factor Analys i s  Psychological Bu l l etin vol 7 0  
n o  5 p p  3 6 1 -372 1 968 . 

ASH P .  KROEKE R L . P .  

Personn e l  Sel ec tion , Class i fi cation and Placement Annual Review o f  
Psycho l ogy vol 2 6  pp 4 8 1 -507 1 975 . 

BALMA M . J .  

The conc ept o f  synthet i c  val i d ity Personnel Psychology vol 1 2  p p  
3 95-3 9 6  1 959 . 

BANNISTER D.  MAIR  J . M .  

The e v a l uation o f  per sonal constructs Acad em i c  Press New York 1 968 . 

B ARTLETT F . C .  

Intel l i gence a s  a Soc i a l  Problem Journal o f  Mental Sci ence vol 9 3  pp 
1 -1 0  1 94 7 . 

BAYNE R .  

Can selection i nterviewi ng be improved ? 
Psycho l ogy vol 5 0  pp 1 6 1 -1 67 1 977 . 

B ELBIN E .  

Journal of  Occupat i onal 

Appl icable psychology and some national probl ems : A synops i s  of  the 
1 978 M y e r s  Lec ture Bul l etin o f  the Br i t i sh Psyc hological Soc i ety vol 32  
pp 241 -2 4 4  1 979 . 

BENN ETT G . K .  CRUIKSHANK R . M .  

A summ a r y  of c l e r i cal tests Psyc hological Corporat i on New York 1 94 9 .  

B INET A .  S IMON T .  

M ethode s  nouv e l les pour l a  diagnost i c  du niveau i ntel l ectual des 
a norma u x  Annee psycholog ique vol 1 1  pp 1 9 1 -244 1 905 . 

B INGHAM W .  VAN DYKE . MOO R E  B .  V .  

H ow to I nterv i ew Harper New York 1 95 9 . 

BLANTZ F .  GH ISELLI E . E .  

The m i x e d  stand ard rating scale : 
P sycho logy vol 25  pp 1 85-200 1 972 . 

A n ew rating s ystem P ersonnel 



BLUM M . L .  NAYLOR J . C .  

I ndu str i a l  Psychol ogy Harper and R ow New York 1 968 . 

BONNEAU L . R . 

2 42 

An interv iew for selecting teachers Di ssertation Ab stracts vol 1 7  pp 
5 37-5 3 8  1 957 . 

BOUCHARD J . R .  

Field R esearch Method s :  Interviewi ng , Quest ionnaires , Participant 
Obser v ation , Systemat i c  Observation , Unob trus i v e  Measures ; in M . D .  
Dunnet t e  ( ed . ) Handbook o f  I ndustr i a l  and Organisational Psychology pp 
3 63-4 1 3  1 976 . 

BRAY D . W .  GRANT D . L .  

The a s s e s sment center i n  the mea surement o f  potential  for business 
managem ent Psycholog i c a l  Monographs : General a nd Appl i ed vol 8 0  ( 5 ) 
w hole n o  625 1 96 6 . 

B ROWNING R . C .  

Val i d i ty of r eference ratings from prev i ous empl oyers Per sonnel 
P sych o l ogy vol 2 1  pp 389-393 1 968 . 

BUCKOUT R .  SHERMAN H .  GOLDSM ITH C . T .  VITALE P . A . 

T he effects 
s imul a t ed low 
1 963 . 

BULL P .  

of v a r i ations i n  
a l titud e fl ight 

mot ion 
U . S  A i r  

fidel i ty dur i n g  traini ng o n  
Force Report AMRL-TDR-6 3 - 1 08 

Should the 1 6  pf be used in Personnel Selection? 
P sych o l ogist vol 3 no 1 pp 1 1 - 1 5 1 974 . 

The New Zeal and 

BURT C . L .  

The fac t o r i al study o f  temperamental traits �B�r�i�t�i�s�h--�Jo�u�r�n�a�l�--o�f 
P sycho logy vol 1 pp 1 78-202 1 94 8 .  

BURT C . L . 

The factors o f  the mi nd : An i ntroduc tion to Factor Analys i s  i n  
Psychol ogy Ma cmi llan : New York 1 94 9 . 

C AMPION J .  E .  

Work sampl i ng for per sonnel selection Journal of Appl ied Psyc hology vol 
56 pp 4 0 -4 4  1 972 . 

CARLSON R . E .  

The cur rent status o f  j udgemental techniques in  i ndustry . Paper 
presen t e d  at the symposi um :  Al ternat i v es to paper and penc i l  personnel 
testin � .  Un iversj tv o f  Pi ttsbur�h Mav 1 972 . 



24 3 

CARLTON S .T .  BRA ULT M . B .  

I n-Ba sket S coring Manual R esearch Memor andum 7 1 - 1 3  Educational Test i n g  
S e rvi c e  Pr inceton New Jersey 1 97 1 . 

C ASCIO W . F .  

Accurac y  o f  veri fiable biographical information blank responses Journal 
o f  Appl i ed Psychology v ol 6 0  p p  767-769 1 975 . 

CASC IO W . F .  

Turnov er , b i ographi cal data , and fair employment practice Journal o f  
Appli e d  Psyc ho l ogy vol 6 1  p p  576-580 1 976 . 

C ARROLL S . J .  NASH A . N .  

E ffec t i v eness o f  a forced choi ce 
Admin i s tration vol 3 5  pp 42-4 6 1 972 . 

CATTELL R .  B .  

reference check Personnel 

A note on factor i nvariance and the identi fication of factors Br i t i sh 
Jour n a l of Psychology vol 2 no 3 pp 1 34-1 38 1 94 9 .  

CATTELL R .  B .  

The Scr e e  test for the n umber o f  factors Mul t ivariate Behav i oural 
R esear c h  vol 1 n o  2 p p  245-260 1 966 . 

CATTELL R . B .  E BER H . W .  TATSUOKA M . M .  

H andbook for t h e  Sixteen Personal i ty Factor Quest ionnaire ( 1 6PF ) 
Insti t u te for P e rsona l i ty and Abil ity Test ing Champa ign I l l i no i s  1 970 . 

CHAPA N I S A .  LINDE NBAUM L . E .  

A rea c t i o n  time st udy o f  four control-display l i nkages Human Factors 
vol 1 p p  1 -7 1 95 9 .  

C HOPPI N  B . H . L .  ORR  L .  KU R LE S . D . M .  FARA P .  JAMES G .  

T he Pred iction o f  Academ i c  Success Nat i onal Foundat i on for Educational 
r e searc h  in Engl and and Wales 1 97 3 .  

C OHEN I .  S .  

Programmed Learning and the Socratic Di alogue American Pychologist vol 
1 7  pp 77 2 -775 1 96 2 .  

C OHEN J .  LEFKOWI TZ J .  

Development of  a b iographical inventory blank to pred i c t  faki ng on 
person a l ity tes t s  Journ al of Appl ied Psychology v ol 5 9  p p  404-405 1 974 . 



2 4 4  

COLB ECK L .  

Val i d at ion o f  Trai nab i l ity tests : Report o n  1 97 3 /75 re search project 
( Ref 1 974/75 R 2 ) ; Knitt i n g  Lac e and Net I ndustry Train ing Board London 
1 976.  

COOK T . D .  CAMBELL D . T .  

The design and conduc t o f  Quas i-E xper iments and True Experiments i n  
f i eld settings i n  M . D .  Dunnette ( ed . )  Handbook o f  I ndustr i a l  and 
Organ i s a tional Psychology Rand McNally Chi cago 1 976 . 

C ORLETT E . N .  SALVE NDY G .  SEYMOUR W . D .  

S elec t i n g  operators for f i ne manual tasks : A study of  the O ' Connor 
f i nger d ex ter i t y  test and the Purdue Pegboard Occupational Psychology 
vel 45 p p  57-65 1 97 1 . 

C RONBACH L . J . 

Essent i a l s  o f  Psychological Testing Harper and R ow ,  New York 1 970 . 

C IJ1M I N  P . C .  

T . A. T .  c orrel ates o f  executive  performance 
Psycho logy vol 5 1  pp 78-8 1 1 967 . 

DOWNS S .  

Jour nal of  Appl i ed 

Sel ecti ng the older trainee : A pi lot study of  trainab i l ty t ests 
Nation a l  Inst i tute of  Industrial Psyc hology Bu l l ett i n  pp1 9-26 1 968 . 

D OWNS S .  

Per sonal communicat ion 1 970 . 

DCJ.\INS S .  

Tra i nab i l ty As sessments : Fork truck opera tors I ndustr i al Tra i n i ng 
R esearch Uni t , Cambr i dge 1 972 . 

DOWNS S .  

Tr a i nab i l  ty .As sessments : Sewi ng mach i nists  I ndustr i a l  Tra i n i ng 
R esear c h  Uni t , Cambr i d ge 1 973 . 

D OWNS S .  

Tra i nab i l i ty Te st i ng :  A pract i cal approach to select ion Tra i n i ng 
I nform at ion P a per no 1 1  H . M . S . O . 1 977 . 

DREW G . C .  COLQUHOUN W . P .  LONG H . A . 

E ffec t  o f  smal l doses o f  alcohol on a ski l l  resembl ing driv ing Br i t i sh 
Medic a l  Jour n a l  vel 5 1 0 3 pp 9 9 3-999 1 958 . 



245 

DUCKWORTH D . H .  

Toward a psychologi cal science that can b e  appl ied Bul l etin o f  the 
�riti sh Psyc h o l ogical Soci ety vol 3 4  pp 237-240 1 98 1 . 

D UNNETTE M .  D. 

Per sonnel Management Annual Review of Psychology v ol 1 3  p p2 85-3 1 4  1 962 . 

D UNNETTE M .  D. 

A mod i f i ed mod el for test vali dation and selection research Journal o f  
Appli ed Psyc ho logy v o l  47  p p  3 1 7-323 1 963 . 

D UNNETTE M . D. BORMAN W .  

P ersonnel  Sel ection and C l as s i f i cation Systems Annual R ev i ew o f  -------------------
Psyc ho l ogy vol 3 0  p p  477-526 1 979 . 

E DWARDS A . E .  

Techn iques of atti tud e scale construction Appleton-Century-Crofts , New 
Y ork 1 95 7 . 

ELLIOT C .  D .  

Perso n a l ity factors and s cholastic attainments Br i t ish J ournal o f  
Educ a t i onal P sychology vol 4 2  pp 23-32 1 972 . 

EN1W I STLE N.  J .  

Apti tud e  tests for higher educ ation? Br i t i sh Journal of  Educational 
P sychol ogy vol 4 4  pp 92 -96 1 97 4 . 

E NTWISTLE N . J .  BRENNAN T .  

The acad emic p e r formance o f  st udents : Two types o f  successful students 
Br iti sh Jour n a l  of Education al Psyc hology vol 4 1  pp 268-76 1 97 1 . 

E NTWISTLE N . J . N ISBET J .  ENTWI STLE D .  COWELL M . D .  

T he academic per formance of  stud ents : 1 - Pred iction from s c ales o f  
motiv a t i on and s t udy methods Br i t i sh Journal of  Educational Psycho logy 
vol 42  p p  2}-32 1 972 . 

EVANS M . G .  DERNER J 

What does the least prefer r ed eo-worker scale really measure? A 
c ogni t i v e  interpretetion Journal of  Appl ied Psychology vol 5 9  pp 
2 02-20 6  1 974 . 

EYSENCK H . J .  EYSENCK S . B . G .  

M anua l o f  the Eys enck pe rsonal ity inventory U n i versi ty o f  London Press 
1 964 . 



FERGUSON L . W .  

The devel opment o f  industrial psychology i n  B . H .  
I ndus t r i al Psychology McGraw Hi l l  New York 1 96 1 . · 

F IEDLE R F . E . 

2 4 6  

Gilmer ( ed )  

A method o f  ob j ec t i ve quant i fication o f  certain countertransference 
a ttitud e s  Jour nal of C l i n ical Psychology vol 7 p p  1 0 1 - 1 07 1 95 1 . 

F IEDLER F .  E .  

A theory of leader ship e ffectiveness New York : McGraw H i l l  1 96 7 .  

F IEDLER F . E . CHEMERS M . M .  MAHAR L .  

I mpr o v i ng L ead ersh ip Effec t i veness : The Leader Match Concept Wi ley New 
Y ork 1 9 7 6 .  

F INE S . A .  

Wha t ' s  wrong with the h i r ing system? Organisational Dynamics  vol 4 pp 
5 5-67 1 97 5 .  

FINKLE R . B . 

Manager i al Assessment Centres i n  M . D  Dunnette ( ed )  Handbook o f  
I ndu s t r i al and O rgan i s a t ional Psychology Rand McNally Ch i cago 1 976 . 

F LEISHMAN E .A .  HARRIS E . E .  BURTT H . E .  

L ead er sh i p  and super v 1 s 1 on i n  ind ustry : a n  evaluation o f  a super v i sory 
t raini n g  program Bureau of Educational Research Monographs no 33 1 955 . 

F LEISHMAN E .A .  

The d escription and pred i c t i on o f  perceptual-motor ski l l  learn i ng i n  R .  
Glaser ( ed)  Training Research and Education Uni versity of P i ttsburgh 
P ress P i ttsburgh 1 962 . 

F REDER IKSEN N .  JENSEN 0 . BEATON A . E .  

P red i c t i on of Organi sat i onal Behav iour Pergamon New York 1 972 . 

F REDE R IKSEN N .  

Facto r s  i n  I n-Basket Per formance Psychological Monographs vol 7 6  ( 2 2 ) 
w hole n o  5 4 1  1 96 2 . 

F REDERIK SEN N .  SAUNDERS D . R .  WAND B .  

T he i n -basket test Psychological Monographs vol 7 1  ( 9 ) whole n o  4 38 
1 957 . 



2 4 7  

GHISEL L I  E . E .  BROWN C . W .  

Personnel and I ndust r i a l  Psychology McGraw Hi l l  New York 1 955 . 

G H ISELLI E . E. 

The val i d ity o f  occupat ional apt i tud e tests Wi ley New York 1 96 6 . 

G HISELLI E . E.  

The v al i dity of aptitude tests in personnel s elec t i on 
P sycho l ogy vol 2 6  pp 46 1 -477 1 973 . 

G IBSON G . W .  

Personnel 

A new d imension for ' In-basket ' training Per sonnel vol 3 8  pp 76-79 
1 96 1 . 

GILL R .  W .  T .  

Asse s s i ng Management Potential : A New l ook a t  t h e  I n-Tray E x er c i se 
P aper p resented at the 1 1 th Annual Occupational Psychology Conference 
of the B r i tish P s ycholog ical Soci ety J anuary 1 978 . 

G ILL R .  W .  T .  

The in- tray ( i n-basket ) e x ercise a s  a measure o f  management poten t i a l  
Jour n a l  o f  Occupational Psychology vol 52  p p  1 85-1 97 1 979 . 

G LENNON J . R .  ALBR IGHT L . E .  OWENS W . A .  

A Catalog o f  L i fe History Items Greenville  N C  Creat i v i ty Insti tute 
R ichard s o n  Found ation 1 96 6 .  

GOHEE N H . W . MOS EL J . N .  

Val i d i t y  of the employment recommend ation questionnai r e : 2 Compa r i son 
with fi e l d  inves t i gation Personnel Psychology vol 1 2  p p  297-3 0 1 1 959 . 

G OLOOM ITH D . B .  

The u s e  of  the personal h i story b l ank as a s a l esmanship test Journal of  
Applied Psycho logy vol 6 pp 1 4 9- 1 55 1 922 . 

GORDON L .  V .  

Manu a l s- Gordon Personal Profile and Gordon Personal Inv entory Harcourt 
Brace N ew Yor k 1 963 . 

GORSUCH R . L .  

Factor Analys i s  Sa unders London 1 974 . 



248 

GOUGH H . G .  

Clin i c al  versus  St ati stical pred i ction in  Psychology i n  L .  
( ed) P sychology i n  the Ma king Knopf New York 1 962 . 

Postman 

GRANT D . L .  KATKOVSKY W .  BRAY D . W .  

C ontri b u t i ons o f  projec t i v e  techn iques t o  assessment o f  management 
p otent i a l  Journal of Appl ied Psychology vol 5 1  p p  226-232 1 967 . 

G REEN S . G .  NEBEKE R D . M .  

The e f fects of s i tuational facto r s  
b ehavi o u r  Organ i sationa l  Behav iour 
3 68-377 1 977.  

and 
and 

l eadersh i p  s tyl e 
Human Performance 

on l eader 
vol 1 9  pp 

GREENWOOD J . M .  MCNAMARA W . J .  

I nter a t e r  rel iab i lty in s i tuational tests Journal o f  Appl i ed Ps ychology 
vol 31 p p  1 0 1 - 1 0 6  1 967 . 

GUILF OR D  J .  P .  

Psychometr i c  methods McGraw Hi l l  New York 1 95 4 . 

G U ILFORD J .  P .  

Per sona l ity McGraw H i l l  New York 1 959 . 

GU ION R . M . 

Per sonnel Test i ng McGraw H i l l  New York 1 965 . 

GUION R . M .  GOTIER R . F .  

Vali d i ty of P e r sona l i t y  measures i n  personnel selection Per sonnel 
P sycho logy vol 1 8  pp 1 35-1 64 1 965 . 

GUTTMAN L .  

A b a s i s  for Analysing test-retest rel i ab i l ty Psychometr i ka vol 1 0  no 4 
P P  25 5 -2 82 1 945 . 

HAKE L M . D . DOBMEYER T . W .  DUNNETTE M . D .  

R elat i v e  importance of three content dimen sion s  i n  overall suitab i l ity 
r ating s of job a p p l icants ratings . Journal of App l i ed Psychology vol 
54 pp 6 5 -7 1  1 970 . 

HARRIS J . G . j r .  

J udgemental versus mathematical 
a nalogy o f  the c l inical versus 
Scien c e  vol 8 p p  324-3 3 5  1 963 . 

pred i c t i on : 
statistical 

an i nvestigation by 
controversy Behavi our al 



2 4 9  

HARRI S  M . L . HA R RIS C . W . 

A factor analyt i c  interpr etation strategy Educ ational and Psychological 
M easu r e m ent vol 3 1  no 3 pp 589-60 1 1 97 1 . 

H EBB D. O .  

The Organisation of  Beh aviour Wi l ey N ew York 1 94 9 .  

H ERRIOT P .  

Towards a n  attr ibut i onal theory o f  the selec t i on i nterv i ew Journal o f  
Occup a t i onal P s ychology vol 5 4  p p  1 65-1 73 1 98 1 . 

H EMPH I LL J . K .  GR IFF ITHS D . E .  FREDER IKSEN N .  

A dmin i s trative Performance a nd Personal ity Bureau o f  Publ ication s  
T eachers  Col leg e Press Columbia University New York 1 962 . 

H ESKE TH B .  

S urvey o n  Testi ng i n  Industry New Zeal and I nstitute of · Personnel 
M a nagement 1 97 4 . 

H I NES M .  O ' CONNOR J .  

A Measu re of Fi n ger Dexterity Personnel J ournal vol 4 pp 379-382 1 926 . 

H I NRICHS J .  HAAN PERA S .  SONKIN L .  

V alid i t y  of a b i ographical inform ation blank across nat i on a l  boundaries 
P erso n n el Psyc hology vol  29  pp 4 1 7-4 2 1  1 976 . 

H OGAN D 

Appr entice select ion in  the E l ectrical Supply I ndu stry 
r eport for the E l ectri c i t y Suppl y I ndustry Tr aining Board ; 
Train i n g Rese a r ch Unit Cambr i dge , 1 97 4 . 

H OGAN R .  DESOTO C . B .  SOLANO C .  

Unpubli shed 
I ndu str i al 

T rait s , tests , and person al ity research Ameri can Psychologist vol 3 2  PP 
2 55-26 4  1 97 7 .  

HOLDSWORTH R . F .  

The r ole of the assessment centre Paper read a t  the National Con ference 
o f  the I n s t itute of Personnel Management Harrogate 1 97 3 .  

H OLT H . O .  

A n  explor atory study in  the use o f  a self-select ion instruction program 
i n  bas i c  electr i c i ty in J . L .  Hugh es ( ed . )  Programmed Learning:  A 
c r itic a l  evalu a t ion Educational Methods Chicago 1 963 . 



250 

HORN J . L . 

On sub j ecti v i t y  i n  factor anal y s i s  Educ ational and Psychological 
Measur ement vol  27  no 4 pp 8 1 1 -8 1 7  1 967:.;;;;. • ....;...;..__;;,;...;....;.....;__;;.;.;:_ ____ "'--....;...;..--""---

H OWELL W . C .  

E s sent i a l s  of  I ndustr i a l  and Organisational Psychology Dorsey , Homewood 
1 976. 

HUDSON L 

C on trary Imaginations Penguin London 1 96 2 . 

H ULL C .  H • NIE N .  H .  

S . P . S . S .  Update 7-9 McGraw Hi l l  New York 1 98 1 . 

H UMAN R IGHTS COMM ISSION ACT 

G over nm ent P r i nter We l l i ngton New Zealand 1 977 . 

J ACXSO N  D . N .  PA UNONEN S . V .  

Perso n a l ity St ructure and Assessment Annual Review o f  Psychology vol 3 1  
P P  503 -5 5 1  1 980 . 

JAMES W 

The Principl es of Psychology Dover New York 1 950 . 

J ENKI NS W . C .  

The tactual discrimination o f  shapes o f  cod ing a ircraft type control s , 
i n  P . M .  Fitts ( ed . )  P sychologi cal research on equipment design U . S .  
Gover nment P r i nting Office Wa shi ngton D . C .  1 947 . 

J OYNSON R . B .  

P sychology and Common Sense Rout l edge and K egan Paul London 1 974 . 

K AISER H .  F .  

Image Analys i s  i n  Ch e ster W Harris  ( ed . )  P robl ems i n  Measur ing Change 
U niver s i ty of Wi sconsi n  Press Ma d i son 1 96 3 . 

K EENAN A .  WEDDE R B URN A . A .  I .  

P utti n g  the boot on 
i nterv i e wers J o urnal 

the other foot : Cand idates ' descriptions o f  
o f  Occupational Psychology vol 53 pp 8 1 -89 1 980 . 



25 1 

KELLY E . L. F I SKE D . W .  

The pr ediction of  per formance in c l inical psychology Uni versity o f  
M i chi gan Pres s Ann Arbor Michi gan 1 95 1 . 

K ELLY G . A .  

T he Psychology o f  Personal Constructs New York Norton 1 955 . 

K E RLINGE R F . N .  PE DHAZUR E . J .  

Multipl e Regr e s s i on in  Behavioural Research Holt Rinehart and Wi nston 
N ew York 1 97 3 • 

K I NSLINGE R H . J .  

Appl icat ion o f  pro j ective techni ques i n  personnel psychology s i nce 1 94 0  
Psych o l ogical Bul let i n  vol 6 6  pp 1 34-1 4 9  1 966 . 

LAFITTE P 

M elbourn e  Test 9 0  Au stralian Journal of  Psychology Monograph supp l ement 
n o  1 1 95 4 . 

L ANDY F . J .  

The val i d ity of  the interview in  police officer selection Journal o f  
Appli ed Psycho logy vol 6 1  pp 1 93-1 98 1 976 . 

L ANDY F . J .  TRUM BO D . A .  

P syc hol ogy o f  Work Behav iour Dorsey Press Homewood I l l inois 1 98 0 . 

LATHAM G . P . PURSELL E . D .  

M easur i ng absen t ee i sm from the opposi te side o f  the coi n . 
Appli e d  Psycho logy vol 6 0  pp 369-3 7 1  1 975 . 

L AWSHE C . H . 

Empl oyee Sel ection Personnel Psychology vol 5 p p  3 1 -3 4  1 952 . 

L AWSHE C . H . BALMA M . J .  

Princ ipl es of Personnel Test i ng McGraw Hi l l  New York 1 96 6 . 

L I RSITT L .  ROGER S  F . P .  KE NTNER H . M .  

Journal o f  

P ersonnel Sel ection and Recru i tment Al lyn and Bacon Bo ston 1 964 . 



252 

LOPE Z F . M .  

Evalu a t ing ex ecutive d ec i sion making : The i n-basket techn ique A . M . A .  
R esearch Study 75 ; Am eri can Ma nagement Association 1 96 6 . 

M ACKI NON D .  W.  

An ov er v i ew of as sessment centres Center for Cr eat i ve Leadership 
T echn i c a l  Report no 1 1 975 . 

MASLOW A . H .  

A theory o f  Mo t i v at ion P sychological Review vol 50 p p  370-3 96 1 94 3 .  

H AYFIELD E . C . 

The s e l ection i nterview : A re-ev aluation o f  pub l i shed 
P erson n e l  Psyc hology vol 1 7  pp 239-260 1 964 . 

M CNEMAR Q .  

r esearch . 

The factors in factoring behav iour Psychometr ika vol 1 6  pp 3 5 3-370 
1 951 . 

MCORM I CK E . J .  

Human Factors i n  Engineering and Des ign McGr aw H i l l  New York 1 976 . 

M EEHL P . E .  

C l inical versus Statistical  Pred iction : A Theoreti c al Analys i s  a nd a 
R eview o f  the E v i dence Uni ver sity o f  Mi nnesota Press Mi nneapo l i s  1 954 . 

MEEHL P .  E .  

When sha l l  we use our heads i nstead of  the formu l a? 
C ounse l l ing P sychology vol 4 pp 268-273 1 957 . 

MEEHL P .  E .  

J ournal of  

S eer over s ign : the f i r st good exampl e Journal o f  Experimental 
R esea r c h  in Per sonality vol 1 p p  27-32 1 965 . 

MEYER H . H .  

The val i d ity o f  the i n-basket test a s  a measure o f  managerial 
perform ance Per sonnel Psychology vol 2 3  pp 2 99-307 1 970 . 

M EYER J .  P .  PE PPER S .  

Need compati b i l i ty and marital adj ustment i n  young marr i ed coupl e s  
J ourn a l  of Per sonal ity and Soc i a l Psychology vol 35 pp 3 3 1 -342 1 977 . 



2 5 3  

MILLER G . A. 

The magi cal number seven , plus or mi nus two : Some l imits o n  our 
c apaci t y  for pr oc essing i n formati on Psychological Review vol 6 3  pp 
8 1 -97 1 95 6 .  

M ILLER J .  ROWE P . M .  

I nfl uence of favourable and un favourable i n formation on a s sessment 
d ecisi on s Jour n al of  Ap p l i ed Psychology vol 5 1  p p  4 32-4 3 5  1 967 . 

M INTZB E R G  H .  

The Nature of Manager i a l  Work Harper and Row N e w  York 1 97 3 .  

MOSEL J . N .  GOHEEN H . W .  

The v a l i d ity o f  the 
person n e l  selec t i on : 
p p  481 -4 90 1 958 . 

employment recommend ation quest i onn a i r e  i n  
1 The ski lled trades Per sonnel Psychology v o l  1 1  

MOSEL J . N .  GOHEEN H . W . 

The v a l i d ity o f  the employment recommend at ion 
personn e l  selec t i on :  3 V a l idity of  d i fferent 
P erso n n el Psyc hology v ol 1 2  pp 469-4 77 1 959 . 

MOUNT M . K .  MUC H INSKY P . M .  HANSER L . M .  

quest ionn a i r e  i n  
types of  r e ferences 

T he pr e d i ctive v a l i d i t y  o f  a wo rk s ampl e :  A l aboratory s tudy P e r sonnel 
P sycho l ogy vol 30 pp 6 37-645 1 977 . 

MUR RELL K . F . H . 

Ergonom i c s  Ch apman and Hall  London 1 965 . 

M YE RS J . H .  ERRETT W .  

The prob l em of pr eselection in  we i ghted a pplication blank s tud ies 
J our na l  of  Appl i ed Psychology vol 4 3  pp 9 4 -95 1 959 . 

M UCHINSKY P.M . 

Uti l i ty of  work samples i n  compl ying wi th 
P erso n n el Jou rnal vol 54 pp 2 1 8-220 1 975 . 

MUCHI NSKY P . M .  

E . E . O . C .  gui d el ines 

The use of  reference reports in  personnel s el ection : A r e v i ew and 
evalu a t ion Journal of  Occupat ional Psychology vol 5 2  pp 287-2 97 1 979 . 

N ASH A . N .  MUCZYK J . P . VITTOR I  F . L .  

The rel a t i v e  pr actical effect iveness o f  programmed 
P erso n n el Psyc hology vol  24 pp 3 97-4 1 8  1 97 1 . 

i n struction . 



2 5 4  

NASH J . C .  SHINE L . C .  

A tab l e  for determining the increase i n  mean cri terion score obtai ned 
by usi n g  a selec t ion dev i c e Journal o f  I ndustr i al Psychology vel 3 p p  
3 3-42 1 96 5 .  

N IE N . H  HADLAI H ULL C .  JENKINS J .  STE INBRENNER K .  BENT D . H .  

S tati s t i cal pack age for the Soc i a l  Sci ences McGr aw H i l l  New York 1 975 . 

N OVICK M . R .  LEW I S  C .  

C oeff i c i ent Al pha and the Rel iabil ity o f  Composite Measurements 
P sychometrika vol 32 p p  1 -1 8  1 966 . 

O ' DELL J . W .  

Method for detect i ng random answe r s  on per sonal ity quest i onnai res 
J ourn a l  of  Appl i ed Psyc hology vol 55 no 4 pp 3 80-383 1 97 1 . 

O VERALL J .  E .  KL ETT J .  C .  

Appl i ed Mul ti variate Analys i s  McGraw Hi l l  New York 1 972 . 

OWENS W .  A .  

Background Data i n  M . D . Dunnette ( ed . )  
P sycho l ogy Ra n d  McNal l y  New York 1 976 . 

P ALMER W .  

Handbook of Industr i a l  

Management effecti veness as a function of  personal i ty t r a i t s  o f  the 
m anager Perso n n el Psychology vol 2 7  pp 283-2 95 1 974 . 

P EARN M .  A .  

C . R . A . M . P . - A training design algori thm Industr i al Training Research 
Unit C ambridge 1 970 . 

PEARN M . A .  

Race relations and the role o f  the occupational psycho logi st Bul l et i n  
o f  the Br i tish P sychologi cal Soci ety vel 2 9  p p  300-302 1 976 . 

P H ILLI PS J . S . B IE RMAN K . L .  

C lini c a l  Psyc hology : Ind i v idual Method s Annual Revi ew o f  Psychology 
v ol 32 p p  405-4 3 8  1 98 1 . 

P I LKINGTON G . W .  HARRISON G . J .  

The r e l a t ive value of two h igh level inte l l i gence tests , ad vanced level 
a nd fi r st year u n i versi ty marks for pred icting degree clas s i fication 
B r iti sh Journ a l  of  Educational Psychology vel 37 pp 3 82-389 1 967 . 



2 55 

PINNEAU S . R .  N EWHOUSE A .  

M easure s  of invar i ance and compa r ib i l ity i n  factor analys i s  for f i x ed 
variab l e s  Psychometrika vol 2 9  no 3 pp 2 7 1 -2 82 1 964 . 

P LAG J . A .  

S ome con s id erat ions of  the value o f  the psychiatric  screening 
i nterv i e w .  Jou r n al of  Cl i n ical  Psychology vol 1 7  pp 3-8 1 96 1 . 

POND D 

Psycho logy Prop or Profession? Bul l et i n  of  the Br i ti sh Psychological 
Society vol 35 pp 4 9-55 1 982 . 

PRIEN E . P . 

Assessment of  h i gher level personnel : 5 An analys i s  of  i n terv i ewer ' s  
predi c t i ons of j ob performance . Personnel Psychology vol 1 5  pp 3 1 9-3 34 
1 962 .  

PSYCHOLOGICAL CORPORATION 

M i nnesota Clerical Test Psychological Corporation New York 1 947 . 

POWELL J . L .  

Selec t i on for U n i versity i n  Scotland Pub l i cat ions o f  the Scot t i sh 
Council  for Ed ucation U n i v ersity o f  London Press London 1 973 . 

P RESSEY S . L . 

A simpl e apparatus whi ch gives tests and scores - and teaches i n  A . A . 
Lumsd a i n e  and R .  Glaser ( eds . )  Teaching Machines and Programmed 
L earn i n g : A Sou rce Book National Educ ation Association 1 960 . 

P R IMOFF E . S .  

Job E l ement methods v olume 3 :  The J-coefficient Personnel Research and 
D evel opment Center ; U . S .  C i v i l  Serv i ce Comm i ssion 1 975 . 

R A INES G . N . ROH R E R  J . H .  

The operational matrix o f  psychi atric practice : Con s i s tency and 
v ariab i l ity i n  i n terview impressions o f  d i fferent psyc h i a t r i st s  
Amer i can Journal o f  Psychiatry v o l  1 1 1  p p  72 1 -7 3 3  1 955 . 

R AND T . M .  WEXLEY K . N .  

Demon st ration o f  the effect "Sim i l ar to me" i n  simulated empl oyment 
i nterv i e ws Psycholog ical Repor ts vol 36  pp 535-544 1 975 . 

R OACH D .  E .  

Double cross-val idat ion of  a we i ghted appl ication bl ank over t ime 
J ournal of  App l i ed Psychology vol 55 pp 1 57- 1 60 1 97 1 . 



ROBE RT SON I .  DOWNS S .  

Learn i ng and the Pred i c t i on o f  Performance : 
Trainab i l ity As s essments i n  the Uni ted K i ngdom 
P sychol ogy vol 6 4  no 1 p p  42-50 1 979 . 

R ODGER A .  

256 

Development o f  
J ournal o f  Appl ied 

The worthwh i l eness o f  the interv i ew Occupat i onal Psychology vol 2 6  p p  
1 0 1 -1 06  1 952 . 

ROTHE H . F .  NYE C . T .  

Output ra tes among machi ne operators : 2- Consistency r elated to 
method s  o f  pay J ournal of Appl i ed Psychology vol  43 pp 4 1 7-4 20 1 95 9 . 

R OWE P . M .  

Order effects in  assessment dec i s ions Journal o f  Appl i ed Psychology vol 
5 1  pp 1 70 - 1 73 1 96 7 .  

SANFOR D R . N .  

C l inical and actua r i al pred i c tion i n  a sett i n g  o f  act ion r esearch 
P roceed ings of the 1 95 5  I nvitational Conference on Test ing Problems 
E duc a t i onal Testing Service Pri nceton New J ersey 1 956 . 

S ASHKI N M .  TAYLOR F . C . TR I PATHI R . C .  

A n  anal y s i s  of  s i tuational moderating e ffects on rel ationshi p s  between 
l east pre ferred eo-worker and other psychological measures J ournal of 
A pplied Psycho l ogy vol 5 9  pp 73 1 -740 1 974 . 

SAWYER J .  

Measurement and pred i c t i on , c l i n i cal and stati stic al Psycholog i c al 
Bullet i n  vol 6 6  p p  1 78-2 0 0  1 966 . 

SCHM I DT F . L .  GREENTHAL A . L .  HUNTER J . E . BERNER J . G .  SEATON F . W .  

J ob sam pl e  v s  p a per and pencil  trades and techn ical tests : adverse 
i mpac t  and exam i nee atti tudes Per sonnel Psychology vol 3 0  pp 1 87-1 97 
1 977 . 

SCHMITT N .  

Social and situational determ inants o f  i nterv iew d e c i s i on s : 
I mpl i c a t ions for the empl oyment i nterv iew Personnel Psychology vol 2 9  
p p  79- 1 0 1  1 976 . 

SCHIER C . F .  

The cont i ngency model o f  l ead er shi p :  An extension o f  emergent 
l eadersh i p  and l e ader ' s  s ex Organ isational Behaviour and Human 
P erform ance vol 2 1  pp 220-2 3 9  1 978 . 



257 

SCOTT W . D .  CLOTHIER R . C .  SPR IEGEL W . R .  

Personnel Management McGraw H i l l  New York 1 96 1 . 

SHAW J .  

The function of  the i nterview i n  d eterm i n i ng f i tness for teacher 
traini n g  J ournal  of Ed uc ational Research vol 4 5  pp 667-68 1 1 952 . 

SHOUKSM I TH G . A . 

Assessment through Interviewing Pergamon Ox ford 1 978 

S I EGEL S . 

Non parametric St atistics  for the Behav ioural Sciences McGraw H i l l  New 
Y ork 1 95 6 .  

S IMON H . A .  

The Sc i ences of  the Ar t i f i c i al M . A . : M . I . T .  Press Cambri d ge 1 96 9 . 

S KINNER B . F .  

The Sc i e nce of Learning and the Art o f  Tea ching Harvard Educational 
R eview vol 24 pp 86-97 1 95 4 . 

SMITH M . C .  

An attempt to pred ict apprentice per formance i n  the E l ectrical  Supply 
I ndust r y  using t he 1 6  Personal i ty Factor Questionna i r e  Unpub l i shed 
Honour s  thesis ; Univer s i ty of  Wa les I n s t i tute o f  Science and 
Techn o l ogy , Ca r d i ff 1 96 8 . 

S MITH M . C .  

Trainab i l i ty Assessments : E lectron i c  Assemblers Industr i a l  Tr a in i ng 
R esearch Unit ; Cambr i d ge Engl and 1 972 . 

SMITH M . C .  

C lerical Tests for the Trustee Savings Banks Trustee Sav i ngs Banks 
L ondon 1 974 . 

SMITH M . C .  

How to handle interviews Where vol 1 2  pp 50-53 1 976 . 

SM ITH M . C .  

A compar i son of  the value of  tra i nabi l ity assessments and other tests 
for pred ict ing the prac t i c al performance of dental students 
I nterna t i onal Review o f  Appl i ed Psychology vol 25 pp 1 25-1 30 1 977 . 



SMITH M . C .  DOWNS S .  

Trainab i l ity assessments for apprentice selection i n  
J ournal of  Occ upational Psychology vol 4 8  p p  3 9-43 1 975 . 

SMITH P . C .  KENDA LL L . M .  

258  

shipbu i lding 

R etransl at ion o f  expectations : An approach to the construc tion o f  
unambiguous anchors for rating scales Journal o f  Appl ied Psyc hology vol 
47 pp 1 4 9- 1 55 1 96 3 .  

SOLOMON R . L .  

An  exten s i on t o  control group design Psychologi cal Bul l et i n  vol 46 pp 
1 37-1 5 0  1 94 9 .  

SPR IEGEL W . R .  JAMES V . A .  

Trend s i n  recru i tment and selection practices Personnel vol 3 5  no 3 PP 
4 2 -4 8 1 95 8 . 

S PR I NGBETT B . M .  

Factors a ffec t i ng the f i nal  dec i s i on i n  the employment i nterv i ew 
Canad i a n  Journ a l  of  Psychology vol 1 2  pp 1 3-22 1 958 . 

STEWART A .  STEWART V .  

Tomor r ow ' s  Men Today Insti tute o f  Per sonnel Management/ I n s t i tute o f  
M a n power Stud i e s  1 976 . 

STERNBERG J . J .  

An analyt ical study of  a selection interv iew procedure Unpu b l i shed 
M aster ' s  thesis Syracuse Uni v ersity 1 950 . 

STRUPP H . H . WILLIAMS J . V .  

S ome det ermi nants o f  c l i n i cal  
Amer i c a n  Medical  Assoc i ation 
434=440 1960. 

evaluation of di fferent psyc h i atrists 
Archi ves o f  General Psychiatry vol 2 p p  

TAYLOR H . C .  RUSSEL J . T .  

The relationsh i p  o f  v a l i d ity coeffi c i ents to the pr actical 
e f fecti v eness of  tests i n  selection : Discussion and tables Journal o f  
A pplied Psycho logy vol 2 3  p p  565-5 78 1 93 9 .  

THOMSON H . A .  

A compa r i son o f  predictor and criterion judgements o f  
performance using the mul ti-tr a i t  mul ti-method approach 
A pplied Psycho logy vol 54 pp 4 96-502 1 970 . 

THURSTONE L . L .  

manager i a l  
Journal o f  

Mul t i p l e  Factor Analys i s  Un i v ersity of  Ch icago Press Ch icago 1 947 . 



2 5 9  

TIFF I N  J .  

Purdue Pegboard Examiner Manual Science Research Asso c i ates Ch i cago 
I llino i s  1 94 8 .  

TUCKE R L . R .  

A method for synthesis o f  Factor Ana l ys i s  Stud ies Per sonnel Research 
S ecti on Report no 9 84 Washington D . C .  d epartment of  the Army 1 95 1 . 

TUCKE R L . R . KOO PMAN R . F .  LINN R . L .  

E valua t i on of Fa c tor Ana l yt i c  research procedures by means o f  simul ated 
c orrel a t i on mat r i ces Psychomet r i ka vol 3 4  pp 42 1 -4 3 4  1 96 9 . 

U LR ICH L .  TRUMBO D .  

The sel ection i nterview since 1 94 9  Psychological Bul letin vol 6 3  p p  
1 00-1 1 6  1 965 . 

UNGERSON B .  

A s sessm ent centres A r ev i ew o f  research f i nd ings Personnel Rev i ew vol 
3 no 3 pp 4-1 3 1 974 . 

VON NEUMANN J .  MORGENSTERN 0 .  

Theory o f  games and econom i c  behav iour P r i nceton University Press 
P r inceton 1 947 . 

WAGNER R .  

The employment i nterview : A c r i t i cal review Personnel Psychology vol 2 
p p  1 7-4 6 1 94 9 .  

WAHBA M . A .  BRIDWELL L . B .  

Maslow r econsidered : A review o f  research on the need h i erarchy theory 
Organ i s a t ional Behav iour and Human Per formance vol 1 8  pp 78-97 1 977 . 

WAINER H . A . RUB I N  I . M .  

Motivat ion of re search and development entrepreneurs Journal o f  Appl ied 
P sycho l ogy vol 53 pp 1 78-1 84 1 969 . 

WALD A .  

Statist ical Dec i sion Function s  Wi ley New York 1 950 . 

WALLIS D .  

S ex di scrimination and the law Bul l etin o f  the Br i t i sh Psychological 
Society vol 33 p p  1 -5 1 980 . 

WEBSTE R  E . C . 

Decis ion Making and the Empl oyment Interview Eagle Montreal 1 964 . 



2 6 0  

WEINER J . S .  MAULE H . G .  

Human Factors i n  Work Design and Production Taylor and Fr a n c i s  London 
1 977 . 

WERNIMONT P . F .  CAMBELL J . P .  

S i gns S ampl es a nd Cr i t e r i a  Journal o f  Appl ied Psychology vol  5 2  
P P372-376 1 968 . 

WEXLEY K . N .  NEMEROFF W . F .  

E f fects o f  rac ial  prej ud ice , race o f  applic ant and b iograph i c a l  
s imil ar i ty o n  i n t ervi ewe r evaluations o f  j ob appl icants J ournal o f  
S ocial a n d  Behavioural S c i ences vol 2 0  pp 66-78 1 974 . 

WEXLEY N . W . YUKL G . A . 

Organ i s ational Behaviour and Personnel Psychology Richard D .  
i n c .  Hom ewood I l l in o i s  1 977 . 

WEXLEY K . N .  YUKL G . A .  KOVACS S .  SANDERS R .  

Irwi n 

The impo rtance o f  contra st effects i n  employment i nterviews Journal o f  
A pplied Psycho l ogy v o l  5 6  pp 45-48 1 972 . 

WRIGHT O . R .  j r .  

Summary o f  research on the selection inter v i ew s i nce 1 964  Per sonnel 
P sycho l ogy vol 22 pp 3 9 1 -4 1 3  1 96 9 . 

WHYTE W . H .  

The Organi sation Man J onathan Cape London 1 957 . 

W IGGINS J . S .  

Persona l ity and Pred iction Addi son Wesley 1 973 . 

W OLLOWICK H . B .  MCNAMARA W . J .  

R elationsh i p  o f  the components o f  an assessment centre to management 
s uccess J ourn al of  App l i ed Psychology vol 5 3  pp 348-352 1 96 9 . 

WOOVtl AR D J • 

Management and Technology Her Maj esty ' s  Stationery Office London 1 95 8 . 

WRIGLEY C . S .  NEUHAUS J . O .  

The matching of two sets o f  factors Amer i c an Psycholog i st vol 1 0  p p  
4 1 8-42 9  1 955 . 



ZACCAR I A  M . A .  DA ILEY J . T . TUPES E . C .  STAFFORD A . R . 
A ILSWORTH K . A .  

2 6 1  

LAWRENCE H . G .  

Development o f  an inter v i ew procedure for U . S . A . F .  offi cer appl i c ants 
United States Air Force Per sonnel and Tra i n i ng Research Center 
Devel opment Report no TN-5 6-4 3 1 956 . 

Z ANGWILL O . L .  

An Introduction to Modern Psychology Methuen London 1 950 . 

Z AVALA A .  

Development of the forced choice  rating scal e techni que Psyc hological  
Bullet i n  vol 6 3  p p  1 1 7- 1 2 4 1 965 . 



APPENDIX 1 

262  
Plas to (N . Z . )  Ltd . Fact Shee t 

Plasto (N . Z . )  Ltd emp loys 2 , 000 people in the central North Is land c i ty 
o f  Trafalgar . P lasto makes p las tic produc t s  o f  all kinds from buckets 
through to high quality p las tic moulding for hi- f i  equipment .  The 
p lant a t  Trafalgar is new and has only been in full operation for two 
years . You are A . P .  Allen , personnel manage r o f  the company , and you 
have j us t  returned from two weeks in hospital for surgery . The time o f  
this exercise is 9 . 00 a . m . , July 1 s t . The calendar for the month i s  
shown in the illus tration : 

July 

s M T w T F s 

1 2 3 4 

5 6 7 8 9 1 0  l l  

1 2  1 3  1 4  1 5  16  1 7  1 8  

1 9  20 2 1  2 2  2 3  2 4  2 5  

2 6  2 7  2 8  29  30  3 1  

The plas t ics bus iness is fairly volat ile . In recent years the p roduction 
techno logy and marketing changes have been fairly fas t and companies like 
Plasto have had to invest in p lant and choose produc ts for produc tion care­
fully to remain pro fitab le .  

The plant is unionized by the p las tic workers . The union is quiet and 
b us iness like and rarely makes a fus s to impress the members . But when it  
dec ides to make a move it means business and of ten can ge t its own way . 

The company philosophy is somewhere b e tween centralizat ion and decentraliz­
at ion . Fo r examp le ,  some functions are centralized - researching and p ro-
duc tion . Other funct ions such as sales and operat ions are de centralized 
and a good deal � f  power is  given to the sect ion . Personnel is a split 
function - partially cen tralized (policy) , partly decentralized ( imp lement a­
t ion of  policy) . 

Plas to ' s  goals are no t explicitly s ta ted . The company mus t  make a profit  
for  its  shareholders . I t  seems to wish to increase its  market share 
through increased exports . Its  slogan is "Plas to :  the socially respon­
sible company" . What that means is arguable . 

Dif ferent members of  the Union execut ive and management have many divergent 
views as to its  meaning . 

The organi zat iona l chart for the company is given on In formation Sheet 1 .  

As Al len , you possess a degree in bus iness administration and have been in 
the j ob for two years . You are 35 years old , a New Zea land citi zen and 
unmarrie d .  Your sec t ion cons ists of the fol lowing people. The desc rip tions 
are thumbna il ske tches taken f rom the f iles of the company . 

Ms M . D .  Myers : Denise Myers is unmarrie d ,  a gradua te in psycho logy aged 30 . 
She has academic re search expe rience . 
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Mr A .  Lowe t Training Of ficer : Ted Lowe is a graduate in psychology . 
He is 25  years of  age and this is his firs t j ob .  

Mr K . D .  We lls : Indus trial Re lat ions Of ficer : Kelvin Wells did no t go 
to university but does have a wide experience o f  the p las tic indus t ry 
based on supervisory j ob in ano ther p las t ics company . 

2 6 3  

On your return you notice that you desk has the following i tems o n  i t . 
Work your way through all the items and answer the que s t ions a t  the end 
of each one . 

, 
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MASSEY UNIVERS ITY 

DEPARTMENT OF PSYCHOLOGY 

JOB DESCRIPTION PLASTO (N . Z . )  LTD 

Job Ti tle - Personnel Manager 

Depar tment - Under the general supervis ion o f  the managing director and 
general manage r ,  the personnel manager is res pons ib le for all factors 
that relate to the emp loyees in the company s uch as trainin g ,  recruitmen t , 
indus tr ial relat ions , wages and salaries welfare etc . The p�rsonnel 
manager works in accordance with general ,  s pec ial , and legal dire c tives , 
but exercises independent j udgment in dire c t ing activi t ies . Work is 
subj ect to review by the General Manager or his deputy through conferences , 
reports and opera t ing res ul ts achieved . 

Regular Duties 

1 .  Direc ts and controls the personnel operat ions o f  the company . 
Advises and consul ts with subordinates regarding such activi t ies . 

2 .  Monitors the work o f  o ther workers dire c t ly under him. 

3 .  Care fully maintains the philosophy o f  his company which is t o  b e  as 
democratic as possible and wherever pos s ib le to achieve results 
through consensus rather than dictat ion . The personnel manager is  
obvious ly also concerned with social respons ibi l i ty , but has p rob lems 
in actually imp lementing the principle . 
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ITEM 1 NEW ZEALAND INSTITUTE OF MANAGEMENT 
�66 

MATATA..�E BRANCH 

P . O .  BOX 65 

MATATANE 

June 2 9 th 

Dear Mr Allen , 

Mr J . P .  Vickers o f  the Trafalgar Ro tory Club told me o f  some o f  the 
interes ting work ' Plas to ' have been doing in the area of semi-skilled 
operator select ion . The workers o f  New Zealand Ins titute of  Management 
here in Ma tatane would be really p leased to hear o f  your company ' s  pro­
gress in this area . I was therefore wondering if you would agree to 
come along one Wednesday night and give our memb ers a talk? 

Ac t ion 1 .  What I will do? 

Yours s incerely 
Kev Walt ers 

A . K .  Wal ters 
(Secre tary) 



ITEM 2 INTER OFFICE MEMO 

PLASTO (NZ) LTD 

TO : M A P Allen 

FROM : Kelvin Wells 

SUBJECT : Job Trans fer 

2-6 7 .  

June 24th 

I feel tha t  I have contributed all I c an to my present j ob .  I believe 
that as it is presen t ly s t ructured I can no longer grow as a person . 
I hereby reque s t  a trans fer from this j ob or a maj o r  res truc turing 
of the present j ob . 

ACTION 1 .  What I will do 



,2 6 8  

ITEM 3 INTER OFFICE MEMO JULY 1 s t  

PLASTO (NZ) LTD 

TO : M A P Allen 

FROM : Mr R Smi th c . c .  Mr F L Kennedy 
Mr J F Cunningham 

I t  has increas ingly , come to my notice that sinc e we abandoned ' clocking 

in ' more and more emp loyees are turning up four and five minutes late 
in the mo rnin g .  I have asked my superintendents t o  crack down on this . 
We really do need an increase in product ivi ty . Can you think o f  any­
thing else that may help ? 

ACTION 1 What I will do : 



ITEM 4 The Spas tics Society 
P 0 Box 5 6 7 2  
AUCKLAND 

JUNE 2 5 th 

Dear S i r ,  

We are wri ting t o  ask you i f  you would allow u s  to conduc t a 
collection for the society in your factory on some convenient date in 
Augus t .  Al though we have no direct evidence as yet as we believe that 
an appeal in a factory is  far more success ful than a house collect ion . 
Naturally we would not want to disrup t produc tion but your cooperation 
would be appreciate d .  

ACTION 1 What I will do : 

Yours faithfully 

G H Roberts 
Secretary 

269 



ITEM 5 WHILE YOU WERE OUT 

DATE 2 7 / 6  

NAME : J F Cunningham 

Telephoned . 

S I GNED 

ACTION 1 Wha t  I will do : 

2 70 

TIME 9 . 00 a . m .  



2 7 1  

ITEM 6 INTER OFFICE MEMO 

Plas to (NZ) Ltd 

TO : M A P Allen June 3 1s t  

FROM : J M Wall 

SUBJECT : Consul tants report on job design 

The preliminary results from the consultants report sugges t 
tha t we really need to do some thing about ' enriching ' the j ob s  in 
certain sections of  the p lant . Before the full report is made available 
it might be useful i f  you p inpoint the j ob s  which in your view are the 
mos t  in need of  redesign .  

ACTION 1 What I will do : 



I TEM 7 

TO : 

FROM : 

ACTION 1 

INTER OFFICE MEMO 

PLASTO (NZ) LTD 

M A P ALLEN June 2 7 th 

Mr R Smi th 

As you asked on June 1 1 th I have comp le ted the performance 
evaluat ions on my five superintendents . Using the forced 
dis tribution sys tem you sugges ted my overall ratings are as 
follows 

Above Average Ms A Fleming 

Ave rage Mr A Hay den 

Average Ms I Collins 

Average Mr D W Gri f f i ths 

Below Average Mr K Davies 

What I will do : 

2 72 



ITEM 8 

TO : 

FROM : 

SUBJECT : 

ACTION 1 

INTER OFFICE MEMO 

M A P Allen June 30th 

Mr Kevin We lls 

UNION DEMANDS 

I have j us t  heard indire c tly that the union as a whole 
p lans to ask for a 12% increase in pens ions and fringe 
benefi ts . 

How are we going to handle this demand ? 

What I will do : 

2 7 3  



ITEM 9 

Dear Sir o r  Madam , 

2 74 

As sociat ion for Racial Equality 
WELLINGTON 

June 2 7 th 

We have informa tion which indicates that you are us ing 
select ion tests designed for the ' pakeha ' populat ion . Mos t  tests of  
this sort used for se lec tion dis criminate agains t Maoris . As a 
department we feel you should dis continue the use o f  such tests unless 
you can p rove their validity and show they do not discriminate . 

ACTION 1 What I will do : 

Yours faithfully 

I R McDonald 
Under-Secretary 



ITEM 10  

TO : 

FROM: 

INTER OFFICE MEMO 

M A P Allen 

Mr L P Murphy 

PLASTO (NZ) LTD 

2 7 5  

July 1 s t  

On July 2 0 th we are filming some advertisements f o r  o u r  new l ine o f  
watering cans . In this series we want to get some workmen to talk about 
making them. Can you sugge s t  anyone who might be suitab l e ?  

ACTION 1 Wha t I will do : 



ITEM 1 1  INTER OFFICE MEMO 

PLASTO (NZ ) LTD 

CONFIDENTIAL 

TO : M A P Allen 

FROM : Ms K Manning 

We have s t rong evidence in this department that some o f  our ideas 
are bein g  ' copied ' by rivals .  What do you sugges t we should do ? 

ACTION 1 What I will do : 

'2 76 



2 7 7  

ITEM 1 2  INTER OFFICE MEMO 

PLASTO (NZ) LTD 

TO : All Managers June 2 8 th 

FROM : J F Cunningham 

We have been asked by the local council for our views about a re l ie f  
road around Trafa �gar . I would b e  grateful for the views o f  your department 
and for any sugge s t ions about how we could ob tain a fair representation 
o f  all the factory employees .  

ACTION 1 What I will do : 



ITEM 1 3  

Dear M r  Allen , 

Trafalgar Chamber of  Commerce 
P 0 Box 2 1 69  
TRAFALGAR 

June 2 8 th 

2 7 8  

You have been s o  helpful with our pas t mee t ings that I have come 
back again . We ' d  like you to be part of  a pane l on "Selec ting Emp loyees 

- the do ' s  and don ' t ' s " .  

You would be asked to speak for 20  minutes and then answer ques t ions 
with the res t  of the panel . 

The mee ting will be at the George Ho tel on July 1 6 th at 2 p . m. 

ACTION 1 What I will do : 

Yours s incerely , 

Jim Copeman 
Chairman 



ITEM 14  

WHILE YOU WERE OUT 

DATE : June 2 4  

NAME : Mr K Davies 

Telephoned 

ACTION 1 What I will do : 
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ITEM 15  

TO : 

FROM: 

SUBJECT : 

INTER OFFICE MEMO 

PLASTO (NZ) LTD 

M A P Allen 

Mr D W Gri f fi ths 

Pre- re tirement Clini c 

280 

June 23 

Recently in chatting wi th some o f  the o lder emp loyees , I ' ve had some 
requests  for pre-retiremen t c linics . I t  seems that o ther companies in 
New Zealand run them, N . A . C .  are an examp le . 

I have no idea o f  the cos t s  invo lve d ,  but I wondered i f  the idea was 
wo rth further inves tigat ion . 

ACTION 1 What I will do : 



ITEM 1 6  

Dear Mr Allen , 

Union o f  Plas tic Worke rs , 
Trafalgar Branch , 
P 0 Box 742 , 
TRAFALGAR . 

June 2 8 th 

2 8 1  

We reque s t  a formal mee ting with you concerning the increased accident 
rates in the extruding shop . I t  occurs to us that i f  no thing can b e  done 
about the dangers of working in this shop , increased payment in the form 
o f  danger money is called for . From our point o f  view , the afternoon o f  
July 1 6 th would be mos t  suitab le . 

ACTION 1 What I will do : 

Yours s incerely ,  

R L Jones 
Secretary 



ITEM 1 7  

TO : 

FROM : 

SUBJECT : 

INTER OFFICE MEMO 

PLASTO (NZ) LTD 

M A P Allen 

Mr Ted Lowe 

Holidays 

2 8 2  

June 2 5 th 

Ins tead of  taking a week in October as I originally reque s ted , can 
I now have a weeks holiday be tween the 2 7th and 3 1s t  July? 

ACTION 1 What I will do : 



ITEM 1 8  INTER OFFICE MEMO 

PLASTO (NZ) LTD 

TO : M A P Allen 

FROM : Denise Myers 

SUBJECT : Reorganisation of personnel department 

You asked me to consult with the o ther members of the department 
regarding a proposed reorganis ation o f  the personnel department .  As I 
unders tand i t , Mr F L Kennedy asked all department heads to cons ider 
this . 

2 8 3  

Basically , we believe the department to b e  unders taffe d . W e  feel 
there ought to b e  more appointments to t ake care of the daily interviewing 
load which p revents certain department members doing the j obs they have 
b een allotted p roperly . 

Mr Kennedy called me on June 2 5 th and asked to expedite the report 
s ince he needs to take his recommendations on this to the next b oard . 

ACTION 1 Wha t  I will do : 



ITEM 19  

Dear Sir/Madam, 

284  

New Zealand Director & Executive , 
P 0 Box 9 2 1 ,  
CHRISTCHURCH . 

June 2 3rd 

Enclosed , p lease f ind the pos tage paid renewal card for "The New Zealand 
Director and Executive " .  We hope you wil l  take this opportuni ty o f  renewing 
your sub s crip t ion to what is the Reading Management pub lication in 
New Zealand . 

Encl : 

ACTION 1 What I will do : 

Yours faithfully , 

J P Davis 
Sub s cript ion Manager 



ITEM 2 0  

Dear Mr Allen , 

Bank o f  Taupo , 
P 0 Box 2 1 9 ,  
TAUPO 

June 

PLASTO (NZ) PENS ION FUND 

.2 85 

We have at las t finalised arrangements for a pension fund for your 
company . Essentially to those who wish to contribute it would mean a 
deduc tion o f  5 %  o f  their s alary with a company contribution o f  5% . 
Pe rhaps we should arrange a meeting to take the mat ter further . 

ACTION 1 What I will do : 

Yours s incerely , 

B Burroughs 
Manage r 



286 

ITEM 2 1  

INTER OFFICE MEMO 

. PLASTO (NZ) LTD 

TO : M A P Allen June 2 4 th 

FROM : Denise Myers 

SUBJECT : Evalution of Employees from superintendents down . 

In an e f fort to deve lop something more acce ptable to all emp loyees at  
P lasto (NZ) Ltd . than the forced dis tribution sys tem we currently use .  
I have done some research and communicated with people from other 
o rganisations . 

More and mo re frequently , i t  appears that I am hearing the critical­
incident technique . I ' ve called a consultan t ,  a Dr David Wes t ,  who would 
like to come to talk to us about this as soon as we can .  What do you think? 

ACTION 1 What I will do : 



ITEM 2 2  

Dear Sir/Madam, 

State Insurance , 
WELLINGTON 

June 2 8 th 

2 8 7  

W e  have j us t  made availab le a new form o f  insurance f o r  your liab i l i ty 
for the safety o f  your emp loyees , fire , robbery all rolled into one , which 
will be much cheaper than separate policie s  in the long run . We are 
anxious to discuss the mat ter further with you and would like to send 
our representative round at 1 1  a . m.  on July 1 4 th if this is convenient . 

ACTION 1 What I will do : 

Yours faithfully , 

J R Shearer 
General Manage r 



ITEM 2 3  

Dear Sir /Madam, 

16 Roberts S tree t , 
WELLINGTON . 

June 2 6 th 

2 8 8  

I recently came for an interview t o  Plas to for an adminis trative 
assis tant ' s  j ob in the Research and Development Department .  I have been 
o f fered a position with ano ther company but prefer the j ob described at 
P las to . Could you please tell me as soon as poss ib le whe ther I was 
s uccess ful or no t .  

ACTION 1 Wha t  I will do : 

Yours fai thfully , 

James Fallow 



2 8 9  

ITEM 2 4  
INTER OFFICE MEMO 

PLASTO ( NZ) LTD 

TO : Mr A P Allen 

FROM : Mr A Reeves 

I would be grate ful i f  I could see you as soon as poss ible to dis cuss 
my s tatus in the company now that my wife has #been convicted for the f t . 

ACTION 1 What I will do : 



ITEM 2 5  

INTER OFF ICE MEMO 

PLASTO (NZ ) LTD 

TO : M A P Al len 

FROM : Mr F L Kenndey 

SUBJECT : Emp loyee Thef t  

One of  your leas t p leasant duties is  to try to he lp us  reduce 
emp loyee thef t  to equipment and materia ls . A st ocktaking indicates 
an alarming increase in the f t . 

Pas t s t udies indicate that 65 percent of these the f ts are due to  
emp loyees and other 35 percent to outs iders s uch as vendors , or  
pro fess ional thieves . 

Please have your recommendation on how to  hand le this prob lem 
( f rom the personnel depar tments point of view) on my desk in the 
next few weeks . 

ACTION 1 What I will do : 

2 9 0  



ITEM 26  

Dear Mr Allen , 

From J Jones , 
Foreman , 
Mixing Sec tion . 

2 9 1 

The cafeteria in this factory s tinks . The food is poor and the prices 
are high .  When are you go ing to provide adequa te facilities or have we 
j us t  got to carry on put ting up wi th food which in my opinion , is no t 
worth giving to a cat . 

ACTION 1 Wha t  I will do : 



ITEM 2 7  

Dear Sir/Madam, 

Audio Visual Aids Ltd . , 
AUCKLAND . 

June 2 5 th 

2 9 2  

Enclosed i s  our current catalogue which is l argely s e l f  exp lanatory . 
However ,  I would like to draw your at tent ion to our new l ine o f  overhead 
proj ec tors which through improved lens grinding have a de fini t ion unsurpassed 
by any other in the world . 

ACTION 1 What I will do : 

Yours fai thfully , 

Jerome S Williams 
( Sales Manager) 



2 9 3  . 

ITEM 2 8  
INTER OFFICE MEMO 

PLASTO (NZ) LTD 

TO : Mr A P Allen c . c .  Mr R Smith 

FROM : Mr A Hayden 

SUBJECT : RES IGNATION OF D JONES ( FOREMAN) 

This is to inform you that D Jones ( FOREMAN) in my section has given 
two months no tice . I t  is important that we have a replacement as s oon as 
possible if work is not going to be disrup ted . 

ACTION 1 What I will do : 



2 9 4  

ITEM 29 
INTER OFFICE MEMO 

PLASTO (NZ) LTD 

TO : J F Cunningham c . c .  to all departmen t heads 

FROM : Mr S L Simpkins 

Our new intens ive advertising campaign will s tart on July lOth . A mid­
winter date has been chosen to try and boo s t  sales which are normally low 
in mid-win ter . The campaign will cons i s t  o f  5 thirty s econd spots for a 
month on TV l and TV2 as we ll as a series o f  half page advertisements in 
newspapers right round the country . 

ACTION 1 What I will do . 



ITEM 30 

While you '�e re Out 

Ms A Fleming telephoned to ask for a copy of the new white paper 
p roduced by the government on indus trial relations . 

ACTION 1 What I will do : 

29.5 
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APPENDIX 6 

Extrac t  from Carlton and Brault ' s  Sco ring Manua l 

-6-

IN-BASKET SCORING PROCEDURE 

Introduction : Before attempting to score an in-basket. , a scorer should 

become thoroughly familiar with the in-basket items , the background informa­

tion ,  the Reasons for Action (RFA ) Form, and the Scoring Manual . 

Description of Scoring Procedure : The scoring procedure for an in­

basket includes the following s teps : 

1 .  Scoring the "Courses of Action" according to responses of the sub­

ject (�) to each of the items in the in-basket . These describe what the 

subject did . (The lists of Courses of Action begin on p .  60 . ) 

2 .  Scoring the stylistic categories ,  describing the manner in which th e  

S took action, or  how he  took action . This part is by far the most  important 

and therefore the most extensive . 

3 .  Rating the subject on several aspects of his performance . 

General Directions for Scoring the Courses of Action and Categories of 

Style : The Scoring f.ianual is divided into two parts : {a ) the listings of 

the Courses of Action item by item, and (b ) the definitions and rules for the 

stylistic categories .  Each part of the Manual is  prefaced by specific direc ­

tions applying to that part . Below are some general directions that apply t o  

both parts . 

1 .  In con::;iclcring car.h item, the scorer will examine two thing;, : 

( n ) what the S ha� '"rittC'n in respons� to the item it�l' lf .. and (b ) what he 

has '"rittC'n on the RFA form. The focus of �coring is wh:1.t bar. been written 

in n • :: pon :� t ·  to t.lh' itl'll'l itr: t � l r .  The HFA form is t o  b e  ur:L'd on.Ly n::; n scoring 

aid to provide interpretative information about the � ' s response to the item. 

I f' thP S ' r:  !\FA rorm rr.::_rL1n:-: c  :-:hould conta in :� omcth i. ng that i:-: t ' l < ·arly o. n  

extension of  his  response rather than an explanation of what he has done , 

300 



-7-

do not consider the extens ion as the explanation . Similarly, if the 

response on the RFA form contains something that contradicts the S ' s  respons e 

to the item, do not consider that part of the RFA response .  

2 .  Score what the � actually says or does or plans , not what he should 

have said or done or might have said or done . That is , score only when 

presented with some specific evidence . In general, the scorer should allow 

himself only one step of inference :  e . g . , if the � says , "I ' ll call • • • , "  

the scorer can infer that the S will speak to that person , but not what he 

will say when he speaks . 

3 .  Unless the � specifies otherwise , assume that the � himself means 

to do things . If,  for example , the � should write "Call" and not SP.ecify 

further , as sume that the � himself intends to call . The two exceptions are 

filing and typing , which are assumed to be done by his secretary unless  

otherwise specified.  

4 .  Score with each item everything referring to that item, regardless  

of where found . Thus , if the � writes out agenda for himself , each point 

that relates to a particular item is to be scored along with that item. 

However ,  number of words on the RFA is not counted . 

5 .  Unless  the S states otherwise , assume that all notes , memos , etc . 

that he prepares will not leave his desk until after the conclusion of the 

test period . 

(, , Host itt>ms cn.n pose more tban a s ingle problem for the �' and he 

may choose to take more than a s ingle action in his response to an item. It 

is not ah:ays possible to identify definitely the various problems that the 

S sees in an i tem, but these can be inferred from the different courses of 

action he t.n.kcs or plans to take in response to that item , or from the RFA 

fonn . 

30 1 
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7 . Some Courses of Action may be scored from the RFA, whether they are 

mentioned on the item itself or not . These concern for the most part impli­

cations of the action ,  or reasons for the action ,  such as "considers cost , "  

"good conununity relations , "  or "will improve employee relations . "  Such scor ­

ing may b e  done only i f  appropriate Courses of Action are listed for the 

item . (Note paragraph 8 immediately following for circumstances under which 

stylistic categories may be scored from . the RFA. ) 

8 .  If the S works on an item, but makes no corresponding response on 

the RFA form, s core for the item response nevertheless . If, on the other 

hand, the S does not work on an item but writes on the RFA form something 

about his intentions , enter a zero in the "Number of Words " category and 

attempt to score only for the categories concerned with analysis (e . g . , 

categories 7 , 8 ,  9 ,  10, ll, 56 )  by using the information provided on the RFA 

form. 

9 .  In those cases where the S fabricates ,  or "makes up" things , es sen­

t ially two problems grqw out of the original one . The first relates to the 

�' s response to  the original item, the second to the situation the S has 

created by his fabrication. Score the entire nonfabricated part and only 

the number of words for the fabricated part . 

10 . Whenever the scorer feels that the S ' s  plans or actions are so  

unclear as to  be unscorable , score that response only as much as possible , 

or whenever the scorer feels that he is  reasonably certain of the S ' s  inten­

t ions . If , for example , the response contains a "please , "  score under 

"Courtesy to Subordinates . "  Score for that part , in short , of which the 

scorer is sure . 

11.  Do not s core the �· s interaction with his secretary if  this inter­

act ion involves only simple instructions to tyPe and/or file and/or to 
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-9-

transmit letters or memos . Do score if the � goes beyond � instructions 

to type and/or to transmit ; e . g . , score if the � specifies the number of 

copies to be typed, etc . 

12. Whenever the S says that he will dictate a letter , the response is 

to be handled in exactly the same way as would a response in which the � 

says that he will write a letter . 

13 . Sometimes the � · s response will involve a contingency. In such 

cases score all categories as though the contingency will be met .  

14 . Make notes of all questions you have and of all irregularities you 

find and bring these up with the scoring supervisor . 

303 
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SUGGESTED STEPS FOR SCORING 

L PRELIMINARY PROCEDURE 

A. Ther.e are separate score sheets for· . odd- ahd for even-numbered 

items . Use the appropria.te ·.Score sheets for the half you · are 

scoring ,  and fill in the spaces at the bottom of each page that 

identify in-basket , the scorer , etc . 

B .  Examine the contents of the in-basket . Look through all items to 

discover their relationships to each other . Look for the Reasons 

for Action Form, agenda, calendar , notes , etc . , which might apply 

to more than one item and put them in front of you for ready 

reference .  

c .  Do not rearrange items according to number , but work through them 

as assembled by the S .  

2 .  ITEM SCORING PROCEDURE 

A .  Read the item quickly if  you cannot remember its  contents . 

B .  Read the � · s  response written on the item itself or on a sheet of 

paper attached to the item. 

c .  Read anything else you have found on inspection that applies to 

the item being scored. 

D .  Read the Reasons for Action Form for the item i n  question . 

F. .  Turn to the "Courses of Action" for the first "odd" or "even" item 

numbered in the pile , depending on which half you are s coring , and 

record the course ( s ) of action the � has taken by entering a "l" 

in the appropriate cell ( s ) on the score sheet . 

F .  After scoring "Courses of Action, " turn to page 2 of the score sheet 

n.nd begin scorint; by counting or estimating the number of words 

.304 
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according to detailed instructions on Category 1,  Estimated 

Number of Words . Look at the distribution intervals of number 

of words and enter the proper code number in the space provided . 

G .  Score the item for all appropriate categories for the response 

given . Enter a dash if there is no score for that category for 

that item. 

H .  Continue this procedure for all of the other items . 

3 .  FINAL PROCEDURE 

Make your ratings of the S ' s  performance on the in-basket by encircling 

a number on each 10-point scale . 0 is the lowest point and 9 is  the highest 

point on each scale . 

305 

• 

.. 



- 12- 306 

LIST OF · SCOHIN(:i CA'l'El�OIUES 

Usual Courses of Action 

Unusual Course of Action 

1 .  Es timated Number o f  Words 

2 .  Uses Abbreviations 

3 .  Number of Subordinates Involved 

4 .  Number of Peers Involved 

5 ·  Number of Superiors Involved 

6 .  Number of Outsiders Involved 

7 .  Conceptual Analysis 

8 .  Uses Program Values or Physical 
Values in Analysis 

9· Aware of Human Values ,  Feelings of 
Others , or Employee Relations 

10 . Shows Awareness  of Superiors 

11 . Evaluation and Development of Staff 

12 . Shows Awareness of Poor Work 

13 . Informality to Subordinates 

14 . Informality to Peers 

15 . Informality to Superiors 

16 . Courtesy to Subordinates 

17 . Courtesy to Peers 

18 . Courtesy to Superiors 

19 . Courtesy to Outsiders 

20.  Discusses with Subordinates 

21. Discusses with Peers 

22 . Discusses with Superiors 

23 . D iscusses with Outsiders 

24 . Requires Further Information 

25 . Asks for Information ,  Opinion , 
Ativi<'<' , or Permission from 
Suborttinntcs 

26 . Asks for Information ,  Opinion , 
Advice , or Permission from Peers 

27 . Asks for Information , Opini on , 
Advice , or Permission from 
Superiors 

28 . Gives Informntion to Superiors 

29 . Gives Suggestions to Superiors 

30. Gives Directions and/or 
Suggestions to Subordinates 

31. Explains Actions to Subordi"nates 

)2 . Explains Actions to Peers 

33. Explains Actions to  Superiors 

34 .  Conununicates by Writing 

35 . .conununicates Face-to-Face 

)6 . Delays or Postpones Decis ion ,  
or Temporizes 

37 . Arrives at a Procedure for 
Deciding 

)8 .  Concluding Decision 

)9 .  Makes Tentative or Definite 
Plans Only 

40.  Takes Leading Action 

4 1 .  Takes Terminal Action 

42 . Schedules Work for a Specific Day 

4 3 .  Schedules Work for Within a 
Specific Week 

44 . Indicates Time Priorities 

4 5 .  Refers to Peers 

46 . Refers to Superiors 

47 . Follows Lead by Subordinates 

48 . .  Follows Lead by Peers 

49 . Follows Lead by Superiors 

50. Follows a Pre -Established Structure 

51. Initiates a New Structure 

52 . Encourages or Notes Need for 
Quickness or Promptness 

5 5 .  Set.� A. Iknd l int> 
54 . Sets up Checks on Others 

5 5 .  Sets up Checks on Himself 

56 . Concern with Proper Channe ls 

57 . Responds with Specific ity 

58 .  Item not Attempted 



- 15-

CALIFORNIA DEPARTMENT . OF ·coMMERCE PERSONNEL 

Superiors 

Governor of California 

George Apex 

John Veep 

Peers 

Al Einstein 

Tom Hiroshima 

Joe Madison 

E .  Warren Mason 

Grace Pryer 

Harry Rush 

Ora Sellers 

Mary Staffer 

Subordinates 

Marjorie Sperry {Secretary ) 

Herb Bay 

Alden Bee 

Chet Brinkley 

Jay Capitola 

Ralph Chavez 

Norman Dodger 

Dick Fairmont 

Keith Giant 

Paul Hollywood 

Mark Hopkins 

Ray Loupe 

Bill Manoogian 

Hy Market 

Van Ness  

Jose Olivera 

Dave Pasadena 

Bob Rico 

Al Smith 

Jack Tarr 

Walt Union 

James Vine 
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HOW TO SCORE COURSES OF ACTION 

USUAL COlmSES OF ACTION 

For each item in the in-basket , there is a list of those courses  of 

action consid�red usual ( see pp. 60-7 2 ) .  Score for any of the courses  of 

action the §. takes or plans to take by entering a "1" in the appropriate 

cell( s )  on the score sheet . 

Unless  otherwise specified , the following rules apply : 

Rule a :  Score plans and contingent plans the same as actual actions . 

Rule b :  Score for a course of action regardless of whether the §. 

actually takes the action or merely considers taking that ac�ion. 

Rule c :  For those courses of action in which the S refers or plans 

to refer a problem to another ,  score regardless  of whether the S 

refers  the problem directly or through his secretary. 

Rule d :  When the Courses of Action describe comments or evaluations , 

rather than ac tions , the RFA form may be used in scoring . 

UNUSUAL COURSE OF ACTION 

General Definition : Score here any course of action the §. takes or plans 

to take that is not listed in "Usual Courses of Action . " 

Rule a :  Unless otherwise specified, do not score h�re if the S takes 

or pl�ns to take trivial actions , such as filing , delaying , omitting, 

discarding,  studying later ,  needing more information,  etc . Do score 

here if the §. specifically indicates no ac.tion is necessary on an 

item on which most subj ects take action. 

Rule b :  Do not score here embellishments or mere extens ions of actions 

listed in "Usual Courses of Action . " 

308 
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Rule c :  Do not score here if the unusual course of action results 

from an inappropriate perception of the item, an unwarranted assumption ,  

or a fabrication . 

309 
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CATEGORIES OF STYLE 

Each of the Stylistic Categories describing the way in which the S took 

action is presented below . A general definition of what each category means , 

rules concerning its use , and examples are given . 

3 1 0  

Scoring for any category ( except Estimated Number of Words , Number of 

Subordinates Involved,  Number of Superiors Invol�ed, Number of Peers Involved ,  

Number of  Outsiders Involved } is done by writing a "1" in  the appropriate 

cell. Estimated Number of Words is scored by using the code number represent­

ing the distribution interval in which the actual or estimated total number 

of words falls . 

Before scoring the categories , read the In-Basket Scoring Procedure on 

pages 6 through 11. 

1 .  ESTIMATED NUMBER OF  WORDS 

General Definition : Estimate the total number of words written by the 

� in response to each item and enter a 0 ,  1,  2, 3 ,  or 4 on the score 

sheet in accordance with the following principles : 

0 - nothing written 

1 - very short : 1-6 words written 

2 - short : 7 -25 words written 

3 - medium : 26-7 5 words written 

4 - long : more than 75 words written 

The following rules are included as guides for estimating the number 

of words : 

Rule a :  Do not count here the number of words written on the 

RFA form. 

Rule b :  Count articles . 
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Rule c :  Count each abbreviation as one word . 

Rule d :  Count each contraction and each possessive as a single 

word . 

Rule e :  Count each arabic or roman numeral sequence as a s ingle 

word . 

Rule f :  In a hyphenated compound , count each word of the compound 

as a separate word only if it can stand alone . 

Rule g :  Handle dates in the following manner : 

month - 1 word 

day 1 word 

year - 1 word 

Rule h :  Handle time in the following manner : 

6 : �0 - 1 word 

6 : �0 p .m .  - 2 words 

Rule i :  Handle telephone numbers in the following manner : 

Rule j :  
Rule k :  

Rule 1 :  

Area Code 

Exchange 

Remaining 

- 1 word 

- 1 word 

numbers - 1 word 

Count each check as one word . 

Count an asterisk, a dagger , or an 

Count reEetitions , if these should 

arrow as one word . 

occur . 

Rule m :  Count each symbol as one word . {# , $ ,  �� , , @ ,  &, - ­

one word each ) 

Rule n :  Count each set of ditto marks as one word (do not c ount 

if they are used as quotation marks ) .  

Rule o :  D o  not count Eunctuation . 

Rule p :  Do not count words that the S has erased or crossed out .  

Rule q :  Do not count words written on paper that is  obviously 

scraE paper to be thrown away . 

3 1 1  

• 

. , 
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Rule r :  Count s ignatures - -each word in a s ignature counts as one 

word . 

Rule s :  Count any single group of initials as one word . 

Rule t :  Count the filling in of headings on buck slips , memos , etc . 

Rule u :  It is not necessary for the words to be written on the 

item itself . Count words that belong to the item regardless  of 

where they appear in the in-basket , except on the RFA form (e . g . , 

on agenda, calendars ,  general notes , etc . ) . 

Rule v :  When two or more items are clipped together with a single 

response that applies equally to both , score the word count for the 

top item only, but score all other applicable categories for each 

item. 

2.  USES ABBREVIATIONS 

General ·Definitibn : Score' here lf, · the s · . uses abbreviations in his 

written ·. responses ·to other ·people . 

Rule a :  Do not score here if the only abbreviations in the item 

are dates or � · s { in his assumed role ) initials . 

Rule b :  Do not score here for standard abbreviations : Mr . , Mrs . , 

&, cc . , and re . 

Rule c :  · Score here for any other abbreviation , even though common 

to the agency (e . g . , CDC--Calif . Dept . of Commerce ,  BDA, BDS , etc . ) . 

Rule d :  Score here if �' in  returning a memo to its original 

sender , uses an inversion symbol , (1) , or arrows reversing names
. 

on buck s lip. 

Rule e :  Do not score here if S uses the first initial and last 

nruno for himself or others .  Do score if he unes both initials for 

othe-,rs .  



APPENDIX 7 

M A � S E Y U t1 I "  V E R S I T Y 

DEPARTMENT OF PSYCPOLOGY 

IN - BASKET CONTENT CATEGORIES 

ITE!1 1 

Agree , as a socially re sponsible company 

Ask permiss ion from MrCunningham 

Sugges t a date 

Confirms /Accepts 

Pass es to Mr Lowe 

Passes to MS Myers 

Pas ses to Ur Wells 

Refuses 

-

ITEM 2 

Immediate Pers onal Consultat ion 

Delayed Personal Consultation 

Dis cuss to find reas ons for dis s atis fact ion 

Sugges t s  Res t ructurin� 

S ugges t s  Trans fer 

Dis cuss es \d th peers and subordinates on how 
Ke lvin is copin� 

3 1 3  

' 
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!TEN 3 

Discusses with Hr Smith 

Dis cus se s l·Tith Mr 'We l l s  

Info�s Mr Cunningham 

Ob ta ins s ug�e st ions from all personnel s taff 

Suggests a mee tinr, 

Finds out h�-1 much product ivity is lost 

Connects with wage demands 

Reques ts more information about procedures 

Provides s ome sup,Res tions 

ITEM 4 

Re fer to Manap,ement with recommendation to decline 

Refer to Management with recommendation to accep t 

Refus e 

Sug?,es t Cafetaria o r  Outside Only 

Dis c us s  with Hr Smi th and aks for his opinion 

Sugges t s  donation in lieu of collection 

Respe�ts ri shts of s taff no t to be intimidated to donate 
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ITEM 5 

Phone b a ck Cunninp.:han1 

Nothing 

Ques tion why Cunningham was unm�are of ab sence 

Phone Cunningham ' s  Secre tary 

ITEr� 6 

Ask Mr Lowerfor impres s ions 

Ask Mr �!yers for itnpress ions 

Ask Mr Uells for imo ress ions 

Ask to see report 

Ask for c lari fication o f report 

Provides own s uggestions 

Repo rts to :Hanager or Deputy lianager 

ITEM 7 

Th anks Mr Smith 

Files 

Arranges to see Davies 

Give s  a copy to Myers 

Checks ldth Nr Smith 

Praises Hs Flemine 

Asks Lm�e to provide training programme for s ub s tandard 
and average s upervis ory 

7 contd . over 
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ITEU 7 contd . 

Talks to S ubs tandard and Ave rage S upervisors 

Di scus s  with personne l s ta f f  

ITEM 8 

As certain source o f  information 

Advise Mr Cunningham and Mr Kennedy 

Arrange a s trategy 

Sugges t alterna t ives 

Delay 

Comp are with o ther i tems 

Sugge s t  a mee ting 

Ask for more information f rom Hells 

Raise the mat te r  with Mr Jones 

Aware o f  Government Res t rict ions 

ITEM 9 

Refer to My ers 

Re fer t o  Lmo�e 

Refer t o  t·!e lls 

Reply and as k for more information 

Inve s t i�ate claim 

Invite A . R . E .  to factory 

3 1 6  

n - - - � 1  -
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ITEM 9 contd . 
3 1 7  

Ignore 

Courteous Re ply 

ITEl1 10 

Re fer to He lls 

Re fer t o  Myers 

Re fer to Lowe 

Le t Murphy approach product ion s taff 

Contact Ms Fleminc 

Delegate to Mr Sr.ith 

Check that persons are suitab le 

ITEM 1 1  

Sugges t a meeting 

Ring Manning 

Discuss with Manning 

Ask to see evidence 

Advise Mr Kennedy 

Advise Mr Cunningham 

Ou tline alternat ive actions 

Conta c t  l awyers 

Check t he i deas being copied 

Ge t inf ormat ion from My ers 
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ITEM 1 2  

Pl ace on Not ic e Board 

Memo to all s t a f f  

Sugges t s  q ues t ionnaire 

Re fers t o  Myers 

Re fers t o  Lowe 

Refers to We lls 

Ob tain representat ion from each sect ion 

Dis cuss with Lowe t We lls and Myers 

Inform Mr Cunningham 

ITEM 1 3  

Decline 

Sugges t s  Lowe /lle lls /Myers 

Agrees 

Offers servi ces at later date / t ime 

Union meeting same date - car. 1 t go 



ITEM 1 4  

Nothing 

Ring Davies 

S ugges t Infofmal meeting 

Checks with Secre tary 

Asks Davies in to talk 

Checks with Davies ' S uperior 

De legates to Lowe /He lls /Myers 
• 

ITEM 15 

Ob tain info rmation from General Manap,er 

Advise Mr Griff iths o f  movement s  

Thanks M r  Gri ffiths f o r  i dea 

Asks Mr Griff iths to follow i dea up 

Passes to Lo"'7e 

Passes to �fyers 

Passes to l.Je lls 

ITFl1 1 6  

Req uest more info�at ion fro� Mr Jones 

Agree to mee t ing 

Advise Mr Kennecly & Mi'cunningham 

Sugge s t  p reven t ion rather than compens a t ion 

---------- -- - - - -- - - ·  · · -

3 1 9  



ITEM 16 con t d . 320 

Di s cuss with 'My ers/Hells /Lowe 

De lay any �ee t in g  

Urr,ent me e ting a s  soon a s  po s s ib le 

Di s cus s with product ion manage r 

ITEM 17 

Approve 

Ask to pos tpone 

Ask to s or t  o ut workload forst 

Make s ure res t  o f  department not unduly affected 

ITEM 18 
. . . .. ---- --- ----·-+---------------

Sugge s t  mee t ing with Ms l1yers 

- - ------ - - --· ---------------------+---------------
Cons ider emp loying a recrui tment o ff icer 

See and in f orm Mr Kennedy 

Thank Ms Myers 

Get Myers to repo rt 

Dis cuss w ith Myers 

tvrite a re ort 

ITEH 1 9  

Proceed �! ith Renewal 

I f  useful renetv , i f  no t ,  cancel 

Cance l 



- 8 -

ITEM 19 contd . .32 1 

Suege s t  that the firm ge ts i t  

Fon.rard t o  }�r Kennedy 

Send to f i rms  library 

Men t ion to Mr Kennedy 

Use in Ammuni tion with union 

De l ay meetine 

Delegate to We lls 

Arrange Mee ting 

Reply , thank Mr Burroughs 

Sugges t t o  Mr Burroughs possible alterations 

Re fer to Mr Kennedy 

Di s cuss with union 

Dis cuss with Staff 

ITEM 2 1  

Sugges t Ms Myers arranges mee t ing with }1r l!est 

Asks Ms Myers t o  exp lain the crit ical incident technique 

Discus ses with Ms Myers 

Sugges t s  de lay ing mee t ing 

Sees mee t ing as helping t o  solve rat inp, p rob lems in comp any
! 
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322  

ITf.!-1: 2 ?.  

Reply t o  Nr Shearer - ar ree to mee t ing 

Agre e - b ut o b t a in f inancial advice 

Tell Mr Cunningham 

Req ue s t  more information 

Delay mee t inp, 

Ge t Smith to attned to i t  

ITEM 2 3  

Ask Hannin g  and then reply 

Ask Hy ers and then reply 

Advise Fallow that he is s t i l l  b e ing considered 

Give Fa llor.r a def inite date by Nhich results will be knol>m 

ITEM 24 

- Agree t o  mee t  Mr Reeves 

Reass u re �1r Reeves 

Check w i th Mr Kennedy an� Mr \ofi ll iams . 

Ge t Harke tinr. Hana�ers vi ews 

Hrite a memo to Mr Reeve s 

• 
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3 2 3  

I TEH 25 

Ask for inf orma tion from peers 

Asks Hyers /He ll s/Lm . .re to invest i�ate 

Pursues ma t ter t-J ith �1r Simpkins 

Di scus ses wi th Hr Smith 

Sugges ts reducing opportuni ty to s te al 

Sugges ts ob taining legal advice 

Sugges ts a meet inr, with peers and subordinates 

ITEM 26 

Pers onally inve s t i gate 

Arrange t o  have meals in cafe 

Contact Mr H ayden 

Find o ut specific information from �1r Jones 

Refer to \-Te lls , Myers , Lowe 

�rrange and Discuss t·rith !<fr Jones 

!'!Et� 2 7  

Re fer t o  Mr S impkins 

Re fer to Mr l�we 

Fi le 

- --- - - --- ----------------------+---------------
Reques t more informat ion from Mr J . S .  lU llie.ms 
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3 2 4  

ITEM 28 

Arrange t he a d  f o r  repl acemen t 

Contac t l1r Lowe 

Di scuss 1Yi th Mr Jones 

Tell Mr Hayden that Jones is leaving 

Infor� p roduc t ion manap,er that Jones is leaving 

ITEM 2 9  

No act ion 

File i t  

In form Myers /Wells /Lowe 

Su8ges t P ro fes s ional Agency 

Put on no t ice b oard s o  all can s ee 

I TEH 30 

Ob t ain a copy 

' 
send a copy 

Dis cuss reques t and reas on b eh ind it with Hs Flerning 

Phone He lls 

Ask lve lls to obtain information and give it to Ms Fleming 

l·lai t for Fleming t o  phone 

Di s c us s  tv ith Us Flemin g 
- -



APPENDIX 8 

Overall Asses sment Rating Scale 

How p leased do you think Plas to would be wi th the role p layer ' s  

performance ( Circ le a number ) .  

Extremely 
p leased 

9 8 7 6 5 4 3 2 1 0 

325 

Extremely 
disp leased 



APPENDIX 9 
3 2 6  M e ans and st andard deviations of v a r i ables 

u sed in the rel iab i l ty analysis 

VAR IABLE CASES MEAN STD DEV 

V 1  50 70 . 22 0 0  1 2 . 9 1 1 5 
V 2  50 0 . 6000 1 . 55 1 8  
V 3  50 3 0 . 94 0 0  1 0 . 5 1 4 1  
V 4  50 5 . 6200 3 . 69 72 
V 5  50 6 . 3000 3 . 34 5 7  
V 6  50 8 .5400  1 . 75 2 1  
V 7  50 4 .0200 3 . 7 5 5 2  
V 8  50 2 . 3600 1 . 7 4 6 8 
V 9  50 1 .4200 1 . 1 4 4 5  
V 1 0  50 0 .0 4 0 0  0 .2 8 2 8  
V 1 1  50 0 .2 8 0 0  0 . 60 74 
V 1 2  50 0 .08 0 0  0 . 3 4 05 
V 1 3  50 0 . 44 0 0  1 . 07 2 1  
V 1 4  50 0 . 02 0 0  0 . 1 4 1 4  
V 1 5  50 0 . 0 4 0 0  0 . 1 979  
V 1 6  50 7 . 6 0 0 0  2 . 4 1 59 
V 1 7  50 1 . 22 0 0  1 . 3 4 4 5  
V 1 8  50 3 . 56 0 0  2 . 5 5 6 8  
V 1 9  50 8 . 2800 1 . 2 9 4 3  
V 2 0  5 0  8 . 8800 3 . 69 58 
V 2 1 50 2 . 6 8 0 0  2 . 07 4 5  
V22 50 2 . 0 6 0 0  2 .  1 0  35 
V 2 3  50 0 . 50 0 0  0 . 64 68 
V 2 4  5 0  0 . 42 0 0  0 . 9 7 08 
V 2 5  5 0  4 . 8400  2 .  94 4 1  
V 2 6  50 0 . 76 0 0  0 . 84 66 
V 27 50 0 . 8400  1 . 3 3 0 3  
V 2 8  50 1 . 6600  1 .  7 0 96 
V 2 9  50 0 . 9000 1 . 0 1 52 
V 30 50 6 . 5800 4 . 07 6 3  
V 3 1  50 0 . 2400 0 . 68 69 
V 32 50 0 . 0200 0 . 1 4 1 4  
V 3 3  50 0 . 5400 2 . 1 3  05 
V 3 4  50 1 2 . 9800 5 . 2 934 
V 35 50 1 5 . 0200 5 . 2586 
V 36 50 0 . 6800 0 . 99 88 
V 37 50 1 3 . 0600 4 . 3209 
V 3 8 50 1 2 . 3600 5 . 37 1 0  
V 39 50 0 .9800 1 . 34 76 
V 4 0  50 1 3. 72 0 0  4 . 6 3 8 1  
V 4 1  50 1 1 . 40 0 0  5 . 0224 
V 42 50 3 .4000 4 .8 1 07 
V 4 3  50 0 . 5400 0 .  90 82 
V 4 4  50 0 . 7000 0 . 83 9 1  
V 45 50 0 . 6 4 0 0  0 . 85 1 4  
V 46 50 0 . 3400 0.  65 81  
V 47 50 2 .00 0 0  1 . 5 9 08 
V 48 50 0 . 700 0 0 . 9 3 1 3  



VAR IABLE CASES MEAN STD DE V 32 7 

V 49 50  0 .7 6 00 0 . 9 5 96 
V 50  50 0 .5 0 0 0  2 . 8 4 46 
V 5 1  50 0 .0 6 0 0  0 . 3 1  36 
V 52 50  0 .2800  0 . 70 1 0  
V 5 3  50 0 . 5 0 0 0  0 . 8 3 9 1  
V 54 50 1 . 6800 1 . 9 5 29 
V 55 50 0 . 6 6 0 0  1 .25 5 4  
V 5 6  5 0  0 .0 8 0 0  0 . 34 05 
V 57 50 1 2. 52 00 6 . 6708 
V 58 50  0 . 1 4 0 0  0 .  70 0 1  
V 59  50  3 8. 3 800 5 . 8 9 32 
V 60 50  1 . 6 4 00 1 . 4 3 94 
O VASS 1 50  5 . 4 200 1 . 57 9 1  
V A 1  5 0  68. 3 600 1 3 .  1 952 
VA2 5 0  1 . 2 6 00 2 . 0 2 85 
V A3 50  30. 2 0 00 1 1 . 0 1 95 
VA4 5 0  5 . 1 0  00 3 .  7 7 56 
VA5 50  5 . 6200 3 . 22 5 5  
V A6 5 0  7 . 6 4 00 2 . 02 80 
VA7 50  1 . 8 600 2 . 6 1 09 
VA8 50  1 . 80 00 1 . 60 36 
V A 9  5 0  1 .  78 00 1 . 58 1 7  
V A  1 0  5 0  0 . 30 00 0 . 70 7 1  
V A  1 1  5 0  0 . 3 8 00 0 . 72 5 3  
V A  1 2  5 0  0 . 20 00 0 . 5 3 45  
V A  1 3  50  0 . 6 6 0 0  1 . 42 30 
V A  1 4  5 0  0 . 3200 0 . 7 1 26 
V A 1 5  5 0  0 . 4200  1 . o  1 20 
V A  16  5 0  6 . 7 8 00 2 .  7202 
V A 1 7  5 0  1 . 4 2 00 1 . 4 5 8 1  
V A 1 8  5 0  3 . 1 6  00 2 . 4 1  05 
V A 1 9  5 0  7 . 1 4  0 0  2 . 02 04 
V A20 5 0  7 . 8 0 00 3 . 55 1 4  
V A21  50  2 . 82 00 2 . 3878 
V A22 50  1 . 8 6 00 1 • 90 6 1  
V A23 5 0  0 . 78 00 1 . 03 59 
V A24 5 0  o .  72 00 1 . 1 9 59  
V A25 5 0  4 . 2 2 00 2 .  7 9 42 
V A26 5 0  0 . 9 0 00 1 . 0 7 38 
V A27 5 0  0 . 26 00 0.  7 5 08 
V A28 5 0  1 . 6 8 00 1 . 8 6 74 
V A29 5 0  0 . 6 8 00 0 . 8 9 08 
V A30 50  6 . 98 00 4 . 2 7 37 
V A 3 1  50  0 . 08 00 0 . 3 4 05 
V A 32 50  0 . 0000  0 . 00 00 
V A33 5 0  0 . 1 0 0 0  0 . 4 1 65 
V A34 5 0  1 3 . 7600 4 . 9757 
VA35 5 0  1 6 . 3000 4 . 7820 
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VA36 5 0  0 . 6 4 00 1 . 0053 
VA37 5 0  1 4 . 2000 4 . 4 2 1 7  
VA38 5 0  1 3 . 3600 4 . 9 3 95 
VA39 5 0  1 . 0 6 00 1 .  3 1 57 

VA40 5 0  1 4 . 6600 4 . 69 3 1  

VA41 5 0  1 2 . 5800 4 . 4 3 1 3  
VA42 50 4 . 3 0 00 5 .  1 6 36 

VA43 5 0  0 . 4 0 00 0 . 6 9 99 

VA44 5 0  0 . 70 0 0  0 . 9 7 42 
V A45 5 0  0 .5 2 0 0  0 . 7624 
V A46 5 0  0 .2000  0 . 4 9 4 9  
V A47 5 0  2 . 7 8 00 2 . 1 1 2 1  
V A48 5 0  1 . 1 4 00 1 . 0 6 92 
V A49 5 0  1 . 3 0 00 1 . 0 7  38 
V A50 5 0  0 . 0 4 00 0 . 2 828 
V A51 5 0  0 . 0 2 00 0 . 1 4 1 4 
V A52 5 0  0 .2 8 00 0 . 7 5 70 
V A53 5 0  0 . 5 6 00 0 . 9 0 7 1  
V A54 5 0  1 .62 00 2 . 02 93 
V A55 5 0  0 . 5 4 00 1 . 2 8 1 1 
VA56 50 0 . 0 2 00 0 . 1 4 1 4 

V A57 5 0  1 3 . 7800 7 . 008 1  
VA58 5 0  0 .  1 4  00 0 . 7 0 0 1  
VA59 5 0  37. 1 600 5 . 5 1 57 
VA60 5 0  1 . 6 8 00 1 . 3 3 1 6 
O VASS2 5 0  5 .  1 6 00 1 • 3456 



APPENDIX 1 0  
DESCR IPT I VE DATA AND CORRELATIONS BEHIEEN THE 
VARIABLES USED IN THE WHOLE SAMPLE FACTOR 
A NALYSIS 

VARIABLE MEAN STANDARD DEV CASES 

V 1  66 . 2552 1 3 . 2093 4 3 1  
V 3  27 . 8469 1 1 .  3074 4 3 1  
V4  5 .  8817  4 . 2620 431  
vs  6 . 1 206 3 . 4934 4 3 1  
V 1 6  6 . 8863 2 . 6047 4 3 1  
V 1 7 1 .  0603 1 . 1 757 4 3 1  
V 1 8  2 . 9930 2 . 1 528 4 3 1  
V20 7 .  9745 3 . 4529 4 3 1  
V 2 1  2 . 5684 2 . 0526 4 3 1  
V22 1 .  98 1 4  1 . 9385 4 3 1  
V24 0 . 6961  0 . 9990 4 3 1  
V25 5 . 0325 3 . 1 057 4 3 1  
V26 0 . 9745 1 . 1 72 1  4 3 1  
V27 0 . 8538 1 . 2274 4 3 1  
V 30 5 . 9745 4 . 0 1 29 431  
V 34 1 5 . 6937 4 . 4907 4 3 1  
V 35 1 5 . 3364 4 . 5454 431  
V 36 0 . 484 9 0 . 9069 4 3 1  
V 37 1 2 . 8353 3 . 9963 431  
V 38 1 5 . 9 1 65 4 . 2363 431  
V 39 0 . 9327 1 . 4233 4 3 1  
V40 1 3 . 04 87 3 . 9796 4 3 1  
V 4 1  1 4 . 9930 3 . 9997 431  
V42  3 . 1 299 3 . 9809 4 3 1  
V 4 3  0 .  334 1 0 . 6886 4 3 1  
V 52 o .  4942 0 . 9 1 2 1  4 3 1  
V 53 0 . 4849 1 . 05 1 7  4 3 1  
V 54 1 . 5 1 7 4  1 . 6408 4 3 1  
V 55 0 . 49 1 9  0 . 9973 4 3 1  
V 56 0 . 0209 o. 1 4 32 4 3 1  
V 57 1 6 . 1 554 5 . 99 1 9  4 3 1  
V 58 0 . 2645 1 . 84 1 3  4 3 1  
V 59 37 . 9698 8 . 0 1 66 431  
V60 1 .  8886 5 . 3 1 35 431  
OVA SS 5 . 3968 1 .  5 3 1 9  4 3 1  
SEX 1 .  35 4 1  0 . 4789 353 
AGE 30 . 3237 9 . 1 4 99 346 

w N \.0 



CORRELATION COEFFIC IENTS . •  

V 1  V3 V� vs V 1 6  V 1 7  V 1 8  V20 V2 1 V22 

V 1  1 .  00000 0 . 32�7� 0 . 28 1 �7 0 . 32333 0 . 3 1 7�� 0 . 20 1 1 5 0 . 22225 0 . 27501 0 . 23762 0 . 2 1 1 98 
V 3  0 . 32�7� 1 . 00000 0 . 30657 0 . 22572 0 . 26881 0 . 1 2332 0 . 22 1 78 0 . �� 388 0 . 32058 0 . 1 0225 
V� 0 . 28 1 �7 0 . 30657 1 . 00000 0 . 25852 0 . 22670 0 . �2653 0 . 20622 0 . 1 9 1 1 6  0 . 66696 o. 1 2752 

V5 0 .  32333 0 . 22572 0 . 25852 1 . 00000 0 . 1 0� 5 1  o .  1 5562 0 . 53��� 0 . 1 7955 0 . 27257 0 . 59��3 

V 16 0 . 3 1 7� �  0 . 26881 0 . 22670 o. 1 0�51  1 . 00000 0 . 29080 0 .  3�32� -0 . 0 1 662 0 . 086�9 -0 . 07089 

V 1 7  0 . 20 1 1 5  0 . 12332 0 . � 2653 0 . 1 5562 0 . 29080 1 . 00000 0 . 257�2 0 . 05881 0 . 1 �379 -0 . 0�8�9 

V 1 8  0 . 22225 0 . 22 1 78 0 . 20622 0 . 53��� 0 . 3� 32� 0 . 257�2 1 . 00000 0 . 06�73 0 . 1 �562 -0 . 08�7� 

V20 0 . 2750 1 0 .  �� 388 0 . 1 9 1 1 6  0 . 1 7955 -0 . 0 1 662 0 . 05881 0 . 06�73 1 . 00000 0 . 33805 0 . 1 9832 
V21 0 . 23762 o. 32058 0 . 66696 0 . 27257 0 . 086�9 0 . 1 � 379 0 . 1  �562 0 . 33805 1 . 00000 0 . 22�75 

V22 0 . 2 1 198 o .  10225 o .  1 2752 0 . 59� � 3  -0 . 07089 -0 . 0�8�9 -0 . 08�7� 0 . 1 9832 0 . 22�75 1 . 00000 
V2� 0 .  0�85� -0 . 1 3053 -0 . 07783 0. 1 1 0�8 -0 . 08391 -0 . 075�3 -0 . 0 1 396 -0 . 1 1 686 -0 . 09927 0 . 0�391  
V25 0 .  1 78 1 �  0 . 35�76 0 . 1 30 1 3  0 . 08 1 52 0 . 08095 0 . 02 1 75 o. 1 1 �81  0 . 05885 o .  1 2�78 0 . 0 1 362 
V26 0 . 1 335 1 0 . 1 0622 0 . � 2071 0 . 08 1 97 0 .  1 1 9�0 0 . 06862 o. 1 1 882 -0 . 07372 o. 1� 1 37 0 . 0 1 3 1 0  
V27 0 . 1 5062 0 . 0 1 598 0 . 0�6�8 0 . �� 6 1 6  -0 . 06631  -0 . 0�5�5 0 . 07 1 78 0 . 1 0063 0 . 1 0 321 0 . 5 1 689 
V 30 0 .  1 070� 0 . 33 1 �5 0 . 07 1 07 0 . 0�269 0 . 07 7 1 �  -0 . 0 1 3�7 -0 . 00029 0 . 2 1 898 0 . 1 6636 0 . 06810  
V 3� 0 . 17672 0 . 09672 0 . 08583 0 . 12303 0 . 326�5 o .  1 6 1 63 0 . 29685 -0 . 09500 -0 . 0�086 -0 . 05382 
V 35 0 .  32833 0 . 422 1 6  0 . 26339 0 . 2556� -0 . 0�744 0 . 0 1 �03 0 . 0� 302 0 . 597 1 0  0 . �2 163  0 . 27493 

V 36 -0 . 0�239 -0 . 1 3 1 99 -0 . 09�03 -0 . 1 5872 -0 . 05635 0 . 0 1 1 76 -0 . 1 2453 -0 . 052�8 -0 . 06�72 -0 . 1 0732 

V 37 0 . 3271 1 0 . 32289 0 . 20393 0 . 1 8666 -0 . 02370 0 . 0�765 0 . 00851 0 . 5 1 069 0 . 35363 0 . 15961 

V 38 -0 . 1 �583 -0 . 2 1 335 -0 . 1 2085 -0 . 09502 0 , 1 1 526 -0 . 00833 0 . 05756 -0 . 36�87 -0 . 28097 -0 . 1 1 970 

V 39 0 . 01539 -0 . 28388 -0 . 20643 -0 . 1 8265 -0 . 03908 -0 . 07262 -0 . 1 89 1 5  -0 . 25826 -0 . 2�2�1  -0. 07885 

v �o 0 . 3 1 1 1 2 0 . 32 1 �6 0 . 1 9367 0 . 1 3 1 89 -0 . 03559 -0 . 00 3 1 2  -0 . 0 1 �89 0 . �455� 0 . 3083� 0 . 1 3909 
V 4 1  -0 . 12656 -0 . 1 2009 -0 . 052�4 -0 . 0029� 0 . 1 56�0 0 . 0��60 o.  1 1 7�8 -0 . 23526 -0 . 1 6 1 55 -0 . 071�0 
V�2 0 . 22995 0 . 26072 0 . 02983 0 . 0 1 593 0 . 08553 -0 . 006 1 5  0 . 03�02 0 . 2�67� 0 . 079�5 0 . 05817  

V�3 0 . 007� 8 o .  1 3591  0 . 03252 0 . 006� 1 -0 . 00082 0 . 0382� -0 . 00 3 1 3  0 .  1 0336 0 . 1 0 7 1 8  0 . 03�27 
V 52 0 . 05205 0 . 00082 -0 . 0 1 � 83 0 . 03525 -0 . 08789 -0 . 05606 -0 . 03259 0 . 1 583� 0 . 05580 -0 . 00 1 38 

V 53 0 . 21 1 36 0 . 20963 0 . 1 1 555 0 . 09291 0 . 09657 0 . 0� 399 0 . 076�7 0 .  1 3 1 � 9  0 . 1 7 1 �9 0 . 08998 

V5� 0 . 09958 0 . 02296 0 . 03937 0 . 08930 -0 . 03 1 37 0 , 0 1 995 0 . 05632 0 . 05693 0 . 00776 0 . 03739 

V 55 0 . 1 2567 0 . 08815  0 . 0963� 0 . 0 1 �30 0 . 0 3� 1 1  0 . 08 1 73 0 . 06333 0 . 1 0� 95 0 . 02555 0 . 05886 

V 56 0 . 05�98 0 . 0 1 922 0 . 0�217  0 . 00890 0 . 06875 -0 . 035 1 �  o·. oo8o2 0 . 0 1 990 0 . 03865 -0 . 0 1 536 

V 57 0 . 75717  0 . 1 8656 0 . 2 1 2 1 7  0 . 292�0 0 . 258 1 7  0 . 1 7032 0 . 2 1 89� 0 . 09236 0 . 1 5 6 1 7  0 . 1 6583 

V 58 -0 . 3�27 1 -0 . 1 7320 -0 . 1 1 1 28 -0 . 08090 -0 . 1 9932 -0 . 07077 -0 . 06290 -0 . 2 1 585 -0 . 1 1 1 87 -0 . 0�68� 

V 59 0 . �56�7 0. �7290 0 . 30278 0 . �066 1 0 . 2�296 o. 1 8 1 05 0 . 2�819  0 . �6 1 7 1  0 . 33528 0 . 27023 

V60 -0 . 21288 -0 . 1 3057 -0 . 09999 -0 . 08886 -0 . 088�6 -0 . 0 1 �93 -0 . 0 1 9 1 8  -0 . 1 68 1 1  -0 . 12�89 -0 . 08758 

OVA SS 0 .53696 0 . 30 1 28 0 . 1 8�9� 0 . 29 1 3 1  0 . 1 9783 0 . 087 39 0 . 23776 0 . 1 9800 0 . 1 8326 o .  1 � 031  

SEX -0 . 1�778 -0 . 0875� -0 . 06508 -0 . 05761  -0 . 033�6 -0 . 0�82� -0 . 02685 -0 . 1 0 9 1 7  -0 . 05533 -0 . 02 1 87 

AGE 0 . 1 2 1 36 0 . 1 98 1 0  0 . 22996 0 . 06851 0 . 22588 0 . 1 9607 0 . 08��8 0 . 20200 0 .  1 950� -0 . 03650 

w w C> 



V2� V25 V26 V27 V30 

V 1  0 . 0�85� 0 .  1 78 1 �  o .  1 335 1 0 . 1 5062 0 . 1 0704 

V3 -0 . 1 3053 0 .  35476 0 . 1 0622 0 . 0 1 598 0 . 33 1 �5 

V�  -0 . 07783 o .  1 3 0 1 3  0 . �207 1 0 . 0�6�8 0 . 07 1 07 

V5 0.  1 1 0�8 0 . 08 1 52 0 . 08 1 97 0 . �� 6 1 6  0 . 04 269 

V 1 6  -0 . 0839 1 0 . 08095 0 . 1 1 940  -0 . 06631  0 . 077 1 �  
V 1 7 -0 . 075�3 0 . 02 1 75 0 . 06862 -0 . 0�545 -0 . 0 1 347 
V 1 8  -0 . 01 396 o. 1 1 48 1  0 . 1 1 882 0 . 07 1 78 -0 . 00029 
V20 -0 . 1 1 686 0 . 05885 -0 . 07372 0 . 1 0063 0 . 2 1 898 
V21  -0 . 09927 0 . 1 2�78 0 . 1 4 1 37 0 . 1 032 1 0 . 1 6636 
V22 0 . 0�39 1  0 . 0 1 362 0 . 0 1 3 1 0  0 . 5 1 689 0 . 06810  
V24 1 . 00000 -0 . 04 1 03 0 . 04897 0 . 1 7 6 1 0  -0 . 1 7 1 33 
V25 -0 . 0� 1 0 3  1 . 00000 0 . 1 5 1 00 0 . 0061 3 0 . 66696 
V26 0 . 04897 0 . 1 5 100 1 . 00000 0 . 02973 0 . 05474 
V27 0 . 1 76 1 0  0 . 006 1 3  0 . 02973 1 . 00000 -0 . 02059 
V30 -0 . 1 7 1 33 0 . 66696 0 . 05474 -0 . 02059 1 . 00000 
V 34 -0 . 01 82 1  0 . 25083 0 . 1 1 1 1 8 0 . 02730 0 . 2 1 675 
V 35 -0 . 02352 0 . 1 5474 0 . 05793 0 . 1 8599 0 . 24666 
V 36 -0 . 05769 -0 . 08075 -0 . 05 1 78 -0 . 1 3257 0 . 0002 1 
V 37 0 . 0 1073 0 . 09243 -0 . 02076 0 . 1 6339 0 . 1 8042 
V38 0 . 0275 1 0 . 0 1 240  0 . 08481  -0 . 06944 -0 . 08987 
V 39 0 . 04 6 1 0  -0 . 2 1 4 1 7  -0 . 1 1 8 1 4  -0 . 1 00 1 7  -0 . 2 6090 
V40 0 . 02 1 87 0 . 12933 0 . 03 1 68 0 . 1 4668 0 . 1 6769 
V 4 1  0 . 00587 0 . 0294 1 0 . 04858 -0 . 04900 0 . 0 0 1 7 3  
V42 -0 . 1 6 1 96 0 . 1 3020 -0 . 03567 -0 . 04370 0 . 23967 
V 4 3  -0 . 1 0558 0 . 04 1 67 -0 . 00094 -0 . 0 1 9 1 3  0 . 056 1 1 
V 52 -0 . 03895 -0 . 00732 -0 . 01131 0 . 00859 0 . 05746 
V 53 -0 . 06303 0 .25575 0 . 07609 0 . 08746 0 . 3 1 536 
V 54 0 . 1 7561 0 . 0 1 449 0 . 03953 o. 1 4 388 -0 . 09830 
V 55 -0 . 03 1 66 0 . 08793 0 . 04260 0 . 05697 0 . 1 5887 
V 56 -0 . 03682 -0 . 04861 0 . 03090 -0 . 02230 0 . 00093 
V 57 0 . 17729 0 . 1 3432 0 . 1 2613 0 . 1 7923 -0 . 05825 
V 58 0 . 0 1220 -0 . 1 2433 -0 . 05506 -0 . 03945 -0 . 1 3568 

V 59 -0 . 04296 0 . 33359 0 . 07640 0 . 1 7 1 1 4  0 . 29795 
V60 0 . 05 1 00 -0 . 05263 -0 . 03892 -0 . 07025 -0 . 09491  
OVASS 0 .06986 0 . 3 1 989 0 . 1 4294 0 . 1 2139 0 . 1 8247 
S EX 0 . 09520 0 . 05674 o. 1 1 1 07 -0 . 02252 0 . 04 1 7 9  
AGE -0 . 1 9700 0 . 06856 0 . 0 1 096 -0 . 09 1 76 0 . 1 6982 

V3� V35 V36 

0 . 1 7672 0 . 32833 -0 . 04239 
0 . 09672 0 . 422 1 6  -0 . 1 3 1 99 
0 . 08583 0 . 26339 -0 . 09�03 
0 . 1 2303 0 . 2556� -0 . 1 5872 
0 . 326�5 -0 . 0�7�� -0 . 05635 
0 . 1 6 1 63 0 . 0 1 403 0 . 0 1 176 
0 . 29685 0 . 04 302 -0. 1 2453 

-0 . 09500 0 . 59710  -0 . 05248 
-0 . 04086 0 . �2 1 63 -0. 06�72 
-0 . 05382 0 . 27493 -0. 1 0732 
-0 . 0 1 82 1  -0 . 02352 -0. 05769 

0 . 25083 0 .  1 547� -0 . 08075 
0 . 1 1 1 1 8 0 . 05793 -0 . 05 1 78 
0 . 02730 0 . 1 8599 -0. 1 3257 
0 . 2 1 675 0 . 24666 0 . 0002 1 
1 . 00000 -0 . 34 4 1 5  -0. 09593 

-0 . 34 4 1 5  1 . 00000 -0 . 1 0 1 7 3  
-0 . 09593 -0 . 1 0 1 73 1 . 00000 
-0 . 265 1 1  0 . 70502 -0 . 067 1 0  

0 . 44839 -0 . 52730 -0 . 1 57 1 1  
-0 . 26267 -0 . 28085 o .  1 3885 
-0 . 24 1 34 0 . 66929 -0 . 027 1 8  

0 . 4 981 1 -0 . 42649 -0 . 1 3371  
0 . 084 1 9  0 . 25 1 28 0 . 03533 
0 . 0309 1 0 . 1 2227 0 . 03788 
0 . 04 1 0 1  0 . 09443 0 . 05542 
0 . 1 2 3 1 0  0 . 1 9638 0 . 0 1 378 

-0 . 05451 0 . 1 3221 -0 . 1 72 1 4  
o .  1 5 1 58 0 . 09474 0 . 0 1 593  
0 . 02444 -0 . 00725 0 . 1 3678 
0 . 1 1722 0 . 1 0993 -0 . 09522 

-0 . 25063 -0 . 23796 -0 . 02407 
0 . 25950 0 . 38869 .. -0 . 1 592 1 

-0 . 1 3057 -0 . 1 5087 0 . 0 1 94 4  
0 . 25501 0 . 1 9687 -0 . 1 6559 

-0 . 0 1 706 -0 . 09479 0 . 00949 
0 . 02967 0 . 1 9753 -0 . 08650 

V37 

0 . 327 1 1  
0 . 32289 
0 .20393 
0 . 1 8666 

-0 . 02370 
0 . 04765 
0 . 00851 
0 . 5 1 069 
0 . 35363 
0 . 1 5961 
0 . 0 1 073 
0 . 09243 

-0 . 02076 
0 . 1 6339 
0 . 1 8042 

-0 . 265 1 1  
0 . 70502 

-0 . 067 1 0  
1 . 00000 

-0 . 80898 
-0 . 1 8636 

0 . 88066 
-0 . 67999 

0 . 24868 
0 . 09526 
o. 1 1 937 
0 . 1 6 1 80 
0 . 1 7369 
0 . 03730 

-0 . 0 1 837 
0 . 1 0596 

-0 .243 12  
0 . 3482 1 

-0 . 1 5573 
o. 1 5771  

-0 . 07292 
0 . 26030 

V38 

-0 . 1 �583 
-0 . 2 1 335 
-0 . 1 2085 
-0 . 09502 

0 . 1 1 526 
-0 . 00833 

0 . 05756 
-0 . 36487 
-0 . 28097 
-0 . 1 1 970  

0 . 02751 
0 . 0 1 240  
0 . 08481  

-0 . 06944 
-0 . 08987 

0 . 44839 
-0 . 52730 
-0 . 1 57 1 1  
-0 . 80898 

1 . 00000 
o. 1 1 1 3 1 

-0 . 72040 
0 .  85806 

-0 . 22965 
-0 . 1 0043 
-0 . 08680 
-0 . 1 1 25 1  
-0 . 09 1 47 
-0 . 004 0 1  

0 . 0 1 055 
0 , 000 15  

-0 . 22942 
-0 . 1 02 1 1  
-0 . 03306 
-0 . 02032 

0 . 04978 
-0 . 15342 

i...J w .... 



V39 V40 V4 1 V42 V43 

V 1  0 . 0 1 539 0 . 3 1 1 1 2 -0 . 1 2656 0 . 22995 0 . 00748 
V 3  -0 . 28388 0 . 32 1 46 -0 . 1 2009 0 . 26072 0 . 1 3591  
V 4  -0 . 20643 0 . 1 9367 -0 . 05244 0 . 02983 0 . 03252 
V5 -0 .  1 8265 o .  1 3 1 89 -0 . 002911 0 . 0 1 593  0 . 0064 1 
V 16 -0 . 03908 -0 .03559 o. 1 56110 0 . 08553 -0 . 00082 
V 17 -0 . 07262 -0 .003 12  0 . 041160 -0 . 006 1 5  0 . 038211 
V 1 8  -0 . 189 1 5  -0 . 0 1 489 0 . 1 1 748 0 . 03402 -0 . 00 3 1 3  
V20 -0 . 25826 0 . 44554  -0 . 23526 0 . 24674 0 . 1 0 336 
V21 -0 . 2424 1 0 . 30834 -0 . 1 6 1 55 0 . 07945 0 . 1 07 1 8  
V22 -0 . 07885 0 . 1 3 909  - 0 . 07740 0 . 05 8 1 7  0 . 03427 
V24 0 . 04610 0 . 02 1 87 0 . 00587 -0 . 1 6 1 96 -0 . 1 0558 
V25 -0 . 2 1 4 1 7  0 . 12933 0 . 0294 1 0 . 1 3020 0 . 04 1 67 
V26 -0 . 1 1 8 1 4  0 . 03 1 68 0 . 04858 -0. 03567 -0 . 00094 
V27 -0 . 100 1 7  o .  1 4 668 -0 . 04 900 -0 . 04370 -0 . 0 1 9 1 3  
V 30 -0 . 26090 0 . 16769 0 . 00 1 73 0 . 23967 0 . 056 1 1  
V 34 -0 . 26267 -0 . 24 1 311 0 . 4981 1 0 . 084 1 9  0 . 0309 1 
V 35 -0 . 28085 0 . 66929 -0 . 42M9 0 . 25 128 0 . 1 2227 
V36 0 . 1 3885 -0 . 027 1 8  -0 . 1 337 1  0 . 03533 0 . 03788 
V 37 -0 . 18636 0 . 88066 -0 . 67999 0 . 24868 0 . 09526 
V38 0 . 1 1 1 31  -0 . 72040 0 . 85806 -0 . 22965 -0 . 1 0043 
V 39 1 . 00000 -0 . 25728 -0 . 08751 -0 . 20697 -0 . 08 1 42 
V40 -0 . 25728 1 . 00000 -0 . 76092 0 . 26926 0 . 08655 
V 4 1  -0 . 0875 1  -0 . 76092 1 , 00000 -0 . 20384 -0 . 05826 
V42 -0 . 20697 0 . 26926 -0 . 20384 1 . 00000 0 . 1 3683 
V43 -0 . 08142  0 . 08655 -0 . 05826 0 . 1 3683 1 , 00000 
V 52 -0 . 00657 0 . 09458 -0 . 05 1 33 -0 . 0 1 645 0 . 06974 
V 53 -0 . 1 381 8 0 . 1 8937 -0 . 09594 0 . 32096 0 . 1 6753 
V 54 0 . 02 1 9 1  0 . 1 4 750 -0 . 1 0825 -0 . 1 2 1 05 0 . 0 1 748  
V 55 -0 . 12081 0 . 03789 0 . 03234 0 . 09633 0 . 0 1 4 1 2  
V 56 -0 . 01592 -0 . 03445 0 . 04493 -0 . 06 1 90 -0 . 07094 

V 57 0 . 09122 0 . 06776 0 . 00538 0 . 04 302 -0 . 06335 
V 58 -0 . 05 1 76 -0 . 22679 -0 . 24543 -0 . 08434 -0 . 0350 1 
V 59 -0 . 2694 4 0 . 30205 0 . 0 1 2 1 1  0 . 22937 0 . 05575 
V60 0 , 06266 -0 . 1 5273 -0 . 052 1 2  -0 . 05583 0 . 02036 
OVASS -0 . 1 7 4 39 0 . 20281 -0 . 0 1 5 1 1 0 . 20736 0 .  0504 1 
SEX 0 . 04226 -0 . 0 1 894 0 . 00820 -0 . 05624 -0 . 0 1 85 1  
AGE -0 . 17297 0 . 20878 -0 . 09786 0 . 1 3266 0 . 0650 1 

V 52 V53 V 54 

0 . 05205 0 . 2 1 1 36 0 . 09958 
0 . 00082 0 . 20963 0 . 02296 

-0 . 0 1 1183 0 . 1 1 555 0 . 03937 
0 . 03525 0 . 09291 0 . 08930 

-0 . 08789 0 . 09657 -0 . 03 1 37 
-0 , 05606 0 . 011 399 0 . 0 1 995 
-0 . 03259 0 . 07647 0 . 05632 

o .  1 5834 o. 1 3 149  0 . 05693 
0 . 05580 o. 1 7 1 49 0 . 00776 

-0 . 00 1 38 0 . 08998 0 . 03739 
-0 . 03895 -0 . 06303 0 . 1 7561 
-0 . 00732 0 . 25575 0 . 0 1 4119  
-0 . 07737 0 . 07609 0 . 03953 

0 . 00859 0 . 08746 0 . 1 4 388 
0 . 05746 0 . 3 1 536 -0 . 09830 
0 . 011 1 0 1  o .  123 10  -0 . 051151 
0 . 094113 0 . 1 9638 o. 1 3221 
0 . 05542 0 . 0 1 378 -0 . 1 7214  
o .  1 1 937 0 . 1 6 1 80 o .  1 7369 

-0 . 08680 -0 . 1 1251 -0 . 09 1 47 
-0 . 00657 -0 . 1 38 1 8  0 . 02 1 9 1  

0 . 09458 0 . 1 8937 0 . 1 4750 
-0 . 05 1 33 -0 . 095911 -0 . 1 0825 
-0 . 0 1 645 0 . 32096 -0 . 1 2 1 05 

0 , 06974 0 . 1 6753 0 . 0 1 748  
1 . 00000 0 . 03809 -0 . 06559 
0 . 0 3809 1 . 00000 0 . 09 1 45 

-0 . 06559 0 . 09 1 45 1 . 00000 
-0 . 02242 0 . 15785 0 . 1 4 1 1 4 

0 . 04546 0 . 00962 -0 . 02630 
-0 . 0 1 281 0 . 1 2603 o. 1 4 366 
-0 . 05309 -0 . 047 1 7  -0 . 05079 

0 . 06406 o .  1 6089 0 , 06820 
-0 . 07499 -0 . 0727 1 -0 . 06860 

0 . 024 1 2  0 . 23 1 05 0 . 1 4759 
0 . 058 1 1 0 . 03047 -0 . 06693 

. o. 1 1 031  0 . 1 1 1 08 0 . 04 828  

V 55 

0 . 1 2567 
0 . 08815  
0 . 096311 
0 . 0 1 1130 
0 . 0311 1 1  
0 . 08 1 7 3  
0 . 06333 
0 . 1 04 95 
0 . 02555 
0 . 05886 

-0. 03 1 66 
0 . 08793 
0 . 04260 
0 . 05697 
o .  1 5887 
0 . 1 5 1 58 
0 . 09474 
0 . 0 1 593 
0 . 03730 

-0 . 00401  
-0 . 1 2081  

0 . 03789 
0 . 03234 
0 . 09633 
0 . 0 1 4 1 2  

-0 . 02242 
0 . 1 5785 
o. 1 4 1 1 4 
1 . 00000 

-0 . 00695 
0 . 0 1 364 

-0 . 03429 
0 . 1 1 064 

-0 . 0 1 992 
0 . 1 2 1 60 

-0 . 04205 
-0 . 02375 

V 56 

0 . 05498 
0 . 0 1 922 
0 . 011 2 1 7  
0 . 00890 
0 . 06875 

-0 . 035 1 4  
0 . 00802 
0 . 0 1 990 
0 . 03865 

-0 . 0 1 536 
-0 . 03682 
-0 . 04861 

0 . 03090 
-0 . 02230 

0 . 00093 
0 . 024114 

-0 . 00725 
0 . 1 3678 

-0 . 0 1 837 
0 . 0 1 055 

-0 . 0 1 592 
-0 . 03445 

0 . 04493 
-0 . 06 1 90 
-0 . 07094 

0 . 04546 
0 . 00982 

-0 . 02630 
-0 . 00695 

1 , 00000 
0 . 03959 

-0 . 02 1 00 
0 . 03703 

-0 . 00305 
-0 . 00605 
-0 . 03 3 1 5  
-0 . 00756 

w w N 



V 57 V 58 V 59 

V 1  0 . 75711 -0 . 3427 1 0 . 45647 
V 3  o .  1 8656 -0 . 1 7320 0 . 47290 
VII 0 . 2 1 2 17 -0 . 1 1 1 28 0 . 30278 
VS o. 29240 -0 . 08090 0 . 40661 
V 1 6  o .  25817 -0 . 1 9932 0 . 24296 
V 1 7  o .  1 7 032 -0 . 07077 0 . 1 8 1 05 
V 1 8  0 . 2 1 894 -0 . 06290 0 . 24 8 1 9  
V20 o. 09236 -0 . 2 1 585 0 . 4 6 1 7 1  
V 2 1  o .  1 5617 -0 . 1 1 1 87 0 . 33528 
V22 0 . 1 6583 -0 . 04684 0 . 27023 
V24 o. 17729 0 . 0 1 220 -0. 04296 
V25 0 . 1 3432 -0 . 12433 0 . 33359 
V26 0 . 1 2673 -0 . 05506 0 . 07640 
V27 0 . 1 7923 -0 . 03945 0 . 1 7 1 1 4  
V30 -0 . 05825 -0 . 1 3568 0 . 29795 
V34 o .  1 7722 -0 . 25063 0 . 25950 
V 35 o .  1 0993 -0 . 23796 0 . 38869 
V 36 -0 . 09522 -0 . 02407 -0 . 1 5921 
V37 0 . 1 0596 -0 . 24 3 1 2  0 . 3482 1  
V38 o .  00015 -0 . 22942 -0 . 1 02 1 1  
V39 0 . 09 122 -0 . 05 1 76 -0 . 26944 
V40 0.  06776 -0 . 22679 0 . 30205 
V 4 1  0 .  00538 -0 . 24543 0 . 0 1 2 1 1 
V42 0. 04 302 -0 . 084 34 0 . 22937 
V43 -0 . 06335 -0 . 0350 1 0 . 05575 
V 52 -0 . 0 128 1 -0 . 05309 0 . 06406 
V 53 0 . 1 2 603 -0 . 047 1 7  0 . 1 6089 
V 54 0. 14 366 -0 . 05079 0 . 06820 
V 55 0 .  0 1 364 -0 . 03429 o. 1 1 064 
V 56 0 . 03959 -0 . 02 1 00 0 . 03703 
V 57 1 .  00000 -0 . 172 1 6  0 . 33556 
V 58 -0 . 1 72 1 6  1 .  00000 -0 . 36042 
V 59 o. 33556 -0 . 36042 1 . 00000 
V60 -0 . 09288 0 . 34673 0 . 06423 
OVASS 0 .55646 -0.  1 5931  0 . 39466 
SEX -0 . 04626 0 . 02990 -0 . 08297 
AGE -0 . 02826 -0 . 09977 0 . 1 8286 

V60 OVA SS 

-0 . 2 1 288 0 . 53696 
-0 . 1 3057 0 . 30 1 28 
-0 . 09999 0 . 1 8494 
-0 . 08886 0 . 291 3 1  
-0 . 08846 0 . 1 9783 
-0 . 0 1 493 0 . 08139 
-0 . 0 1 9 1 8  0 . 23776 
-0 . 1 68 1 1  0 . 1 9800 
-0 . 12489 0 . 1 8326 
-0 . 08758 o. 1 4 0 3 1  

0 . 05 1 00 0 . 06986 
-0 . 05263 0 . 3 1 989 
-0 . 03892 0 . 1 4294 
-0 . 07025 o .  12739 
-0 . 09491 0 . 1 8247 
-0 . 1 3057 0 . 25501  
-0 . 1 5087 0 . 1 9687 

0 . 0 1 94 4  -0 . 1 6559 
-0 . 1 5513 0 . 1 577 1 
-0 . 03306 -0 . 02032 

0 . 06266 -0 . 1 7439  
-0 . 1 5273 0 . 20281 
-0 . 05212  -0 . 0 1 5 1 1 
-0 . 05583 0 . 20136 

0 . 02036 0 . 0504 1 
-0 . 07499 0 . 024 1 2  
-0 . 0727 1 0 . 2 3 1 05 
-0 . 06860 0 . 1 4759 
-0 . 0 1 992 0 . 1 2 1 60 
-0 . 00305 -0 . 00605 
-0 . 09288 0 . 55646 

0 . 34613 -0 . 1 59 3 1  
0 . 06423 0 . 39466 
1 . 00000 -0 . 1 47 98 

-0 . 1 4798 1 . 00000 
0 . 09720 -0 . 00562 

-0 . 0 1 697 -0 . 0 1 926 

SEX 

-0 . 1 4778 
-0 . 08754 
-0 . 06508 
-0. 05761 
-0 . 03346 
-0 . 04824 
-0 . 02685 
-0 . 1 0917  
-0 . 05533 
-0 . 02 1 87 

0 . 09520 
0 . 05674 
0 . 1 1 1 07 

-0 . 02252 
0 . 0 4 1 79 

-0 . 0 1 706 
-0 . 09479 

0 . 00949 
-0 . 07292 

0 . 04978 
0 . 04226 

-0 . 0 1 894 
0 . 00820 

-0 . 05624 
-0 . 0 1 85 1  

0 . 0581 1 
0 . 03047 

-0 . 06693 
-0. 04205 
-0 . 033 15  
-0 . 04626 

0 . 02990 
-0 . 08297 

0 . 09720 
-0 . 00562 

'1 , 00000 
-0 . 24653 

AGE 

0 . 1 2 1 36 
0 . 1 9 8 1 0  
0 . 22996 
0 . 06851 
0 . 22588 
0 . 1 9607 
0 . 08448 
0 . 20200 
0 . 1 9504 

-0. 03650 
-0 . 1 9700 

0 . 06856 
0 . 0 1 096 

-0 . 09 1 76 
0 . 1 6982 
0 . 02967 
0 . 1 9753 

-0 . 08650 
0 . 26030 

-0 . 1 5342 
-0 . 1 7297 

0 . 20878 
-0 . 09786 

0 . 1 3266 
0 . 0650 1 
0 . 1 1 0 3 1  
o .  1 1 1 08 
0 . 04828 

-0 . 02375 
-0 . 00756 
-0 . 02826 
-0 . 09977 

0 . 1 8286 
-0 . 0 1 697 
-0 . 0 1 926 
-0 . 24653 

1 . 00000 

w w w 



CORRELATION COEFFICIENTS • •  

V 1  V3 

V 1  1 . 00000 0 . 28655 
V 3  0 . 28655 1 . 00000 
VII 0 . 3 11175 0 . 23258 
V5 0 .  26940 0 . 1 11273 
V 1 6  0 . 29328 0 . 26240 
V 1 7  0 . 241120 0 . 1 2981 
V 1 8  0 . 211871  0 . 29061 
V20 0 . 28583 0 . 37236 
V2 1 0 .25697 0 . 2 6 1 75 
V22 0 . 1 8256 -0 . 03663 
V211 0 . 05204 -0 . 1 6558 
V25 0 . 06379 0 . 30 1 67 
V26 0 . 0701111 0 . 031160 
V27 0 . 1 9085 -0 . 00114 1 
V30 0 . 0098 1 0 .28526 
V311 0 . 12687 0 . 07870 
V35 0 . 302511 0 . 37048 
V36 -0 . 08 1 70 -0. 1 1 789 
V 37 0 . 285116 0 . 3 1 1 1 6 
V 38 -0 . 2611118 -0. 27267 
V 39 0 . 00164 -0 . 253116 
VIIO 0 . 234 1 2  0 . 320 1 6  
V 4 1  -0 . 2 1 898 -0 . 227 1 9  
Vll2 0 . 25908 0 .29 1 5 1  
V 4 3  0 . 04237 0 . 203119 
V 52 -0 . 0 1 1118  0 .04 375 
V 53 0 . 2211511 o. 1 7323 
V 54 0 . 1 2539 0 . 095 1 5  
V 55 0 . 1 6555 0 . 09006 
V 56 0 . 09462 0 . 08083 
V 57 0 . 77779 0 . 166 1 5  
V 58 -0 . 10306 -0 . 1 5253 
V 59 0 . 52952 0 . 49 1 65 
V60 -0 . 23529 -0 . 30666 
OVASS 0.570 1 9  0 . 30 1 21  
AGE 0 . 06525 0 . 23178 
SEX -0 . 14069 -0 . 1 380 1 

APPENDIX 1 0  
( Continued ) 

Correlation Coe fficients from factor 
an alysis of spl it group A 

V4 V5 V 1 6  V 1 7  

0 . 3 1 1175 0 . 26940 0 . 29328 0 . 241120 
0 . 23258 o. 14273 0 . 262110 o. 1 2981 
1 . 00000 0 . 262110 0 . 1 8201  0 . 5 1 8011 
0 . 262110 1 . 00000 0 . 06 1 1 11 0 . 211587 
0 . 1 820 1 0 . 06 1 1 11 1 . 00000 0 . 331165 
0 . 5 1 8011 0 . 24587 0 . 33465 1 . 00000 
0 . 22 938 0 . 116511 9 0 . 391150 0 . 32 1 32 
0 . 1 6050 o .  16207 -0 . 03367 0 . 06 1 811 
0 . 65083 0 . 25029 -0 . 00038 0 . 22647 
0 . 053311 0 . 61 124 -0 . 1 1 1198 -0 . 00996 

-0 . 1 116711 0 . 081193 -0 . 09094 -0 . 10002 
0 . 071179 -0 . 09288 0 . 065119 0 . 00953 
0 . 3 1 9811 0 . 07762 0 . 05216  -0 . 00322 

-0 . 00850 0 . 1179 1 9  -0 . 06877 -0 . 0 1 663 
0 . 0 1 7 1 2  -o . 10 155 0 . 06899 0 . 02929 
0 . 07 1 78 -0 . 009116 0 . 3 1 221 0 . 1 8778 
0 . 235 1 2  0 . 26636 -0 . 074611 0 . 011805 

-0 . 06582 -0 . 1 6962 -0 . 1 1 555 0 . 086511 
0 . 2 1 597 0 . 205 1 2  -0 . 1 1 726 0 . 07527 

-0 . 1 8 1 611 -0 . 1 7 1 11 3  0 . 1 31166 -0 . 08755 
-0 . 07756 -0 . 1 1 1 90 -0 . 02887 -0 . 03233 

0 . 1 8273 0 . 09423 -0 . 1 2763 -0 . 01 599 
-0 . 1 3662 -0 . 055 1 11  0 . 1 5876 0 . 00301 
-0 . 02430 -0 . 05576 0 . 1 3 1 35 0 . 05979 

0 . 02 1 48 0 .048511 0 . 04 379 0 . 08081 
0 . 06301 0 . 00774 -0 . 1 11 389 -0 . 1 2220 
0 . 07790 0 . 06794 0 . 1 11 928 0 . 12575 
0 . 0 1 4 1 4  0 . 15331  -0 . 02568 0 . 02459 
0 . 1 3087 -0 . 05709 o. 1 38 1 9  0 . 1 6558 
0 . 03954 0 . 0 3 1 56 0 . 04202 -0 . 02729 
0 . 24661 0 . 26 387 0 . 23475 0 . 22706 

-0 . 05375 0 . 04797 -0 . 0680 1 0 . 0 1232 
0 . 30 9 1 3  0 . 4 1 1108 0 . 2 1 605 0 . 26397 

-0 . 08054 -0 . 03889 -0 . 20300 -0 . 1 118119 
0 . 22704 0 . 22 123 0 . 1 67 3 1  0 . 1 5 8 1 6  
0 . 24 035 0 . 00697 0 . 24 1 70 0 . 1 8976 

-0 . 09661 -0 . 0357 1 -0 . 1 1 1 2 1  -0 . 08591  

V 1 8  V20 V2 1 V22 

0 . 211871  0 . 28583 0 . 25697 o. 1 8256 
0 . 29061 0 . 37236 0 . 26 1 75 -0 . 03663 
0 . 22938 0 . 1 6050 0 . 65083 0 . 053311 
0 . 118549 0 . 1 6207 0 . 25029 0 . 6 1 1 211 
0 . 391150 -0 . 03367 -0 . 00038 -0 . 1 1 498 
0 . 32 1 32 0 . 08 1 811 0 . 226117 -0 . 00996 
1 . 00000 0 . 1 3293 0 . 1 4243 -0 . 1 3 1 61 
0 . 1 3293 1 . 00000 0 . 28 1 69 0 . 12371  
0 . 1 112113 0 . 2 8 1 69 1 . 00000 o. 1 802 1 

-0 . 1 3 1 6 1  0 . 1 237 1 0 . 1 8021 1 . 00000 
-0 . 058011 -0 . 1 5495 -0 . 1 8 1 68 0 . 039110 

0 . 09470 -0 . 09978 0 . 09735 -0 . 1 81160 
0 . 1 67 3 1  -0 . 1 37711 0 . 058117 -0 . 0 1 832 
0 . 08873 0 . 1 3 1 76 0 . 0 1 808 0 . 5311113 

-0 . 02 1 91 0 . 09876 0 . 1 5 5 1 3  -0 . 1 1 759 
0 . 26826 -0 . 1 9625 -0 . 07557 -0 . 1 8566 
0 . 0811011 0 . 58 5 1 0  0 . 37 5 1 0  0 . 26 322 

-0 . 1 5566 0 . 03702 -0 . 02676 -0 . 1 0867 
0 . 0111102 0 . 5291111 0 . 32 7 1 6  0 . 1 521111 

-0 . 0 1 60 0  -0 . 50586 -0 . 3 1 276 -0 . 1 56711 
-0 . 09857 -0 . 2 1 475 -0 . 10275 -0 . 04 3 1 1 
-0 . 02295 0 . 114 127 0 . 253117 0 . 1 5 1 56 

0 . 06001  -0 . 39 1 11 8  -0 . 2 1 4 1 7  -0 . 1 53115 
0 . 05593 0 . 30930 0 . 06 7 1 0  0 . 04 1 56 

-0 . 03906 0 . 1 7597 0 . 08867 0 . 04033 
-0 . 02686 0 . 1 6955 0 . 1 2202 -0 . 0 1 0 1 9  

0 . 1 8697 o. 1 11705 0 . 1 2838 0 . 0 1 395 
0 . 1 2227 0 . 07982 -0 . 0 1 81 0  0 . 02539 
0 . 05 1 38 0 . 0661 6 0 . 02400 -0 . 06 1 95 

-0 . 02592 -0 . 02863 0 . 009114 0 . 02342 
0 . 23999 0 . 07 365 0 . 1 6 1 37 o .  1 5400 

-0 . 011 1 00 -0 . 1 5 1 54 -0 . 1 3544 0 . 09527 
0 . 3 1 1 23 0 . 46772 0 . 35879 0 . 22079 

-0 . 1 1 609 -0 . 25236 -0 . 06341  0 . 0 3865 
0 . 25926 0 . 1 7594 0 . 1 8557 0 . 05894 w 
0 . 01 205 0 . 2 1 822 0 . 1 8544 -0 . 05 1 2 1  w 

-0 . 00216  -0 . 1 4 984 -0 . 12 4 1 5  -0 . 0 1 639 
� 



V24 V25 V26 V27 V30 V34 V35 V36 V37 V38 

V 1  0 . 05204 0 . 06379 0 . 07044 0 . 1 9085 0 . 00981 0 . 1 2687 0 . 30254 -0 . 08 1 70 0 . 28546 -0 . 26448 

V3 -0 . 16558 0 . 30 1 67 0 . 03460 -0. 004 4 1  0 . 28526 0 . 07870 0 . 37048 -0 . 1 1 789 0 . 3 1 1 1 6 -0 . 27267 

V4 -0 . 14674 0 . 07479 0 . 3 1 9811 -0 . 00850 0 . 0 1 7 1 2  0 . 07 1 78 0 . 235 1 2  -0 . 06582 0 . 2 1 597 -0 . 1 8 1 64 

V5 0 . 08493 -0 . 09288 0 . 07762 0 . 4791 9 -0 . 1 0 1 55 -0 . 00946 0 . 26636 -0 . 1 6962 0 . 2051 2  -0 . 1 7 1 43 

V 1 6  -0 . 09094 0 .06549 0 . 052 1 6  -0 . 06877 0 . 06899 0 . 3 1 22 1  -0 . 07464 -0 . 1 1 555 -0 . 1 1 726 o .  1 3466 

V 1 7  -0 . 10002 0 . 00953 -0 . 00322 -0 . 0 1663 0 . 02929 0 . 1 8778 0 . 04805 0 . 08654 0 . 07527 -0 . 08755 

V 1 8  -0 . 05804 0 . 091170 0 . 1 67 3 1  0 . 08873 -0 . 02 1 9 1  0 . 26826 0 . 08404 -0 . 1 5566 0 . 04402 -0 . 0 1 600 

V20 -0 . 15495 -0 . 09978 -0 . 1 37711 0 . 1 3 1 76 0 . 09876 -0 . 1 9625 0 . 585 1 0  0 . 03702 0 . 52944 -0 . 50586 

V21 -0 . 18 1 68 0 . 09735 0 . 05847 0 . 0 1 808 0 . 1 55 1 3  -0 . 07557 0 . 37 5 1 0  -0 . 02676 0 . 327 1 6  -0 . 3 1 276 

V22 0 . 039110 -0 . 1 8460 -0 . 0 1 832 0 . 53443 -0 . 1 1 759 -0 . 1 8566 0 . 26 322 -0 . 1 0867 0 . 1 5244 -0 . 1 5674 

V24 1 . 00000 -0 . 10572 0 . 02207 0 . 08366 -0 . 24687 -0 . 00325 -0 . 1 4420 -0 . 02769 -0 . 02655 0 . 04 3 4 9  

V25 -0 . 10572 1 . 00000 o .  1 3 4 1 7  -0 . 08067 0 . 64874 0 . 1 5 8 1 3  0 . 1 2630 -0 . 1 42 1 2  0 . 08662 -0 . 00 1 25 

V26 0 . 02207 0 . 1 3 4 1 7  1 . 00000 -0 . 026118 -0 . 004 1 4  0 . 1 6 1 6 1  -0 . 05082 -0 . 12765 -0 . 08391 0 . 1 3933 

V27 0 . 08366 -0 . 08067 -0 . 02648 1 . 00000 -0 . 08329 -0 . 04 1 85 0 . 23762 -0 . 1 3323 0 . 20545 -0 . 1 2958 

V30 -0 . 24687 0 .611874 -0 . 004 1 4  -0 . 08329 1 . 00000 0 . 08869 0 . 1 7 1 60 0 . 0 1 060 0 . 1 0509 -0 . 07 1 80 

V34 -0 . 00325 0 . 1 58 1 3  0 . 1 6 1 6 1  -0 . 011 1 85 0 . 08869 1 . 00000 -0 . 42681 -0 . 1 0542 -0 . 35349 0 . 115 1 23 

V35 -0 . 141120 o. 12630 -0 . 05082 0 . 23762 0 . 1 7 1 60 -0 . 4268 1 1 . 00000 -0 . 1 4035 0 . 68429 -0 . 62981 

V36 -0 . 02769 -0 . 1 4 2 1 2  -0 . 1 2765 -0 . 1 3323 0 . 0 1 060 -0 . 10542 -0 . 1 4035 1 . 00000 -0 . 05260 -0 . 20087 

V37 -0 . 02655 0 . 08662 -0 . 08391 0 . 20545 0 . 1 0509 -0 . 35349 0 . 68429 -0 . 05260 1 . 00000 -0 . 90942 

V38 0 . 04349 -0 . 00 1 25 0 . 1 3933 -0 . 12958 -0 . 07 1 80 0 . 45 1 2 3  -0 . 62981 -0 . 20087 -0 . 90942 1 . 00000 

V39 0 . 08668 -0 . 20730 -0. 0823 1  -0 . 079 1 8  -0 . 27 1 99 -0 . 20834 -0 . 25 1 60 0 . 09530 -0 . 1 6549 0 . 08025 

V40 -0 . 02596 0. 1 1 82 1  -0 . 05614 0 . 1 7340 0 . 07030 -0 . 30637 0 . 60981 0 . 00879 0 . 85379 -0 . 8 1 809 

V41  0 . 02368 -0. 02369 0 . 1 07 1 1  -0. 10982 -0 . 00 1 82 0 . 4 4 652 -0 . 52508 -0 . 2 1 053 -0 . 8081 7  0 . 87936 

V42 -0 . 22335 0 . 1 7608 -0 . 04892 -0 . 06706 0 . 26955 0 . 0 1 098 0 . 27345 0 . 02461 0 . 24560 -0 . 27020 

V43 -0 . 06576 -0. 05260 -0 . 03876 -0 .01 880 0 . 01 088 0 . 06927 0 . 1 4698 0 . 02 1 70 0 . 1 5548 -0 . 1 2743 

V 52 -0 . 07397 -0 . 05281 -0 . 0 1 048 0 . 00846 -0 . 02346 0 . 05 6 1 6  0 . 08759 0 . 05354 0 . 07344 -0 . 04820 

V 53 -0 . 105 5 1  0 . 27564 0 . 09030 0 . 07084 0 . 22263 0 . 1 3297 0 . 1 6478 0 . 05379 0 . 08322 -0 . 07637 

V 54 0 . 1 5824 0 . 06622 0 . 07597 0 . 1 8336 -0 . 1 6457 -0 . 1 1 355 0 . 2 1 925 -0 . 1 5867 0 . 23822 -0 . 1 7355 

V 55 -0 . 03386 0 . 1 74 1 8  0 . 07967 0 . 06955 0 . 1 6565 0 . 1 5 3 99 0 . 06090 0 .05349 -0 . 02360 0 . 0 1 395 

V 56 -0 . 058 1 9  -0 . 09 7 1 6  0 . 05626 -0 . 02635 -0 . 05080 0 . 07729 -0 . 06005 0 . 1 8 1 98 -0 . 08437 0 . 05427 

V 57 0 . 1 9366 0 . 01 4 1 4  o .  1 0804 0 . 1 9774 -0 . 1 50 1 3  0 . 1 4344 0 . 09684 -0 . 14 487 0 . 1 2560 -0 . 07204 

V 58 0 . 1 3230 -0. 10524 0 . 02 3 1 6  0 . 02389 -0 . 1 57 1 9  -0 . 1 253 1  -0 . 1 2534 0 . 0 1060 -0 . 09688 -0 . 04275 

V 59 -0 . 10257 0 .205 1 0  0 . 0 1 988 0. 20450 0 . 1 8355 0 . 1 6 3 1 9  0 . 4 4232 -0 . 1 4448 0 . 36029 -0 . 26760 

V60 0 . 1 8473 -0 . 24 1 52 0 . 0 1 6 1 3  -0. 05723 -0 . 26334 -0 . 24856 -0 . 23070 0 . 1 6265 -0 . 09749 -0 . 0 1 9 1 8  

OVASS 0 .04779 0 . 27085 0 . 20 1 89 0 . 09545 0 . 07362 0 . 220 1 9  0 . 1 9380 -0 .24970 0 . 1 6050 -0 . 03993 

AGE -0 . 286 1 8  0 . 02285 0 . 02 106 -0 . 1 5550 0 . 1 9082 -0 . 02 1 58 0 . 2 3 1 57 -0 . 04 324 0 . 29085 -0 . 24768 

SEX 0 . 09652 0 . 07370 o. 1 4 876 -0 . 035 1 5  0 . 04794 -0 . 0 1 044 -0 . 1 57 1 4  0 . 02325 -0 . 09878 0 . 1 05 1 1  

w w V1 



V39 V40 V4 1 V42 V43 V 52 V53 V 54 vss V 56 

V 1  0 . 00 164 0 . 234 1 2  -0 . 2 1 898 0 . 25908 0 . 04237 -0 . 0 1 1 48 0 . 22454 o. 1 2539 0 . 1 6555 0 . 09462 

V3 -0 . 25346 0 . 320 1 6  -0 . 22719 0 . 29 1 5 1  0 . 20349 0 . 04 375 0 . 1 7323 0 . 095 1 5  0 . 09006 0 . 08083 

V4 -0 . 07756 0 . 1 8273 -0 . 1 3662 -0 . 02430 0 . 02 1 4 8  0 . 06301 0 . 07790 0 . 0 1 4 1 4  0 . 1 3087 0 . 03954 

VS -0 . 1 1 1 90 0 .09423 -0 . 055 1 4  -0 . 05576 0 . 04854 0 . 00774 . 0 . 06794 0 . 15331  -0 . 05709 0 . 03 1 56 

V 1 6  -0 . 02887 -0 . 12763 o. 1 5 876 0 . 1 3 1 35 0 . 04 379 -0 . 1 4 389 o. 1 4 928 -0 . 02568 0 . 1 3 8 1 9  0 . 04202 

V 1 7  -0 . 03233 -0 . 0 1 599 0 . 00301 0 . 05979 0 . 0808 1 -0 . 12220 o .  1 2575 0 . 02459 0 . 1 6558 -0 . 02729 

V 1 8  -0 . 09857 -0. 02295 0 . 0600 1 0 . 05593 -0 . 03906 -0. 02686 0 . 1 8697 0 . 1 2�1 0 . 05 1 38 -0 . 02592 

V20 -0 . 21475 0 . 4 4 1 27 -0 . 39 1 4 8  0 . 30930 0 . 1 7597 0 . 1 6955 0 . 1 4705 0 . 07 82 0 . 06 6 1 6  -0 . 02863 

V21 -0 . 10275 0 . 25347 -0 . 2 1 4 1 7  0 . 067 1 0  0 . 08867 o. 1 2202 0 . 1 2838 -0 . 0 1 8 1 0  0 . 02400 0 . 00944 

V22 -0 . 043 1 1 o .  1 5 1 56 -0 . 1 5345 0 . 04 1 56 0 . 04033 -0 . 01 0 1 9  0 . 0 1 395 0 . 02539 -0 . 06 1 95 0 . 02342 

V24 0 . 08668 -0 . 02596 0 . 02368 -0 . 22335 -0 . 06576 -0 . 07397 -0 . 1 0551  0 . 1 5824 -0 . 03386 -0 . 058 1 9  

V25 -0 . 20730 0 . 1 1 82 1  -0 . 02369 0 . 1 7608 -0 . 05260 -0 . 05281 0 . 27564 0 . 06622 0 . 1 7 4 1 8  -0 . 097 1 6  

V26 -0 . 0823 1  -0 . 0561 4  0 . 1 07 1 1 -0 . 04892 -0 . 03876 -0 . 0 1 048 0 . 09030 0 . 07597 0 . 07967 0 . 05626 

V27 -0 . 079 1 8  o .  1 7340 -0 . 1 0982 -0 . 06706 -0 . 0 1 880 0 . 00846 0 . 07084 o. 1 8336 0 . 06955 -0 . 02635 

V 30 -0 . 271 99 0 . 07030 -0 . 00 1 82 0 . 26955 0 . 0 1 088 -0 . 02346 0 . 22263 -0 . 1 6457 0 . 1 6565 -0 . 05080 

V34 -0 . 20834 -0 . 30637 0 . 44652 0 . 0 1 098 0 . 06927 0 . 056 1 6  0 . 1 3297 -0 . 1 1 355 o .  1 5399 0 . 07729 

V 35 -0 . 25 1 60 0 . 60981  -0 . 52508 0 . 27345 0 . 1 4698 0 . 08759 0 . 1 6478 0 . 2 1 925 0 . 06090 -0 . 06005 

V36 0 . 09530 0 . 00879 -0 . 2 1 053 0 . 021161 0 . 02 1 70 0 . 05354 0 . 05379 -0 . 1 5867 0 . 05349 0 . 1 8 1 98 

V37 -0 . 16549 0 . 85379 -0 . 80817 0 . 24560 0 . 1 5548 0 . 073411 0 . 08322 0 . 23822 -0 . 02360 -0 . 08437 

V38 0 . 08025 -0 . 8 1 809 0 . 87936 -0 . 27020 -0 . 127113 -0 . 04820 -0 . 07637 -0 . 1 7355 0 . 0 1 395 0 . 05427 

V39 1 . 00000 -0 . 25835 -0 . 04096 -0 . 1 6003 -0 . 09503 -0 . 0 1 1103 -0 . 1 7 1 05 -0 . 03849 -0 . 09336 0 . 02934 

V40 -0 . 25835 1 . 00000 -0 . 908 1 6  0 . 24552 o. 12480 0 . 03402 0 . 1 3922 0 . 1 9635 0 . 00474 -0 . 1 0 1 1 6 

V41  -0 . 04096 -0 . 90 8 1 6  1 . 00000 -0 . 25346 -0 . 07670 -0 . 01 77 1  -0 . 09230 -0 . 1 7 1 84 0 . 03996 0 . 08 1 79 

V42 -0 . 1 6003 0 . 24552 -0 . 25346 1 . 00000 0 . 1 1 396 -0 . 067911 0 . 311206 -0 . 07 1 39 0 . 07540 -0 . 051165 

Vll3 -0 . 09503 0 . 1 24 80 -0 . 07670 0 . 1 1 396 1 . 00000 0 . 1 0568 0 . 1 22211 0 . 04 947 -0 . 03352 -0 . 088811 

V 52 -0 . 01 403 0 . 03402 -0 . 0 1 77 1  -0 . 067911 o .  1 0568 1 . 00000 0 . 0004 1 -0 . 091153 -0 . 02472 0 . 1 6550 

V 53 -0 . 17 1 05 0 . 1 3922 -0 . 09230 0. 311206 0 . 1 22211 0 . 00011 1 1 . 00000 0 . 09980 0 . 1 4 1 68 0 . 00553 

V511 -0 . 038119 0 . 1 9635 -0 . 1 7 1 811 -0 . 07 1 39 0 . 011 9117 -0 . 091153 0 . 09980 1 . 00000 0 . 1 6245 -0 . 09 1 7 3  

V 55 -0 . 09336 0 . 00474 0 . 03996 0 . 075110 -0 . 03352 -0 . 02472 0 . 1 4 1 68 0 . 1 62115 1 . 00000 0 . 0 1 729 

V 56 0 . 02934 -0 . 1 0 1 1 6 0 . 08 1 79 -0 . 05116,5 -0 . 088811 0 . 1 6550 0 . 00553 -0 . 09 1 73 0 . 0 1 729 1 . 00000 

V 57 0 . 1 4 900 0 . 05031 -0 . 03859 0 . 04021 -0 . 024 1 11  -0 . 00567 0 . 1 2820 0 . 1 4223 0. 05262 0 . 0631 3 

V 58 0 . 0 1 068 -0 . 09491 -0 . 03076 -0 . 07859 -0 . 08527 0 . 0 1 802 -0 . 07993 -0 . 037 1 2  -0. 0391 6 -0 . 03770 

V 59 -0 . 242311 0 .29 1 011 -0 . 1 7330 0 . 1 82911 0 . 12391  0 . 1 1 11 311 0 . 1 3235 o .  1 5 5 1 8  0 . 085011 -0 . 001145 

V60 0 . 21 294 -0. 1 02 1 6  -0 . 03376 -0 . 1 111183 -0 . 06653 -0 . 0781 8 -0 . 06735 -0 . 00782 -0 . 04 6 1 6  0 . 08573 

OVASS -0. 1 2260 o. 1 7981 -0 . 05 9 1 2  0. 20296 0 . 0657 1 -0 . 0 1 5 1 7  0 . 2 1 888 0 . 20674 o. 1 7277 -0 . 032 1 8  

AGE -0 . 1 2899 0 . 26603 -0 . 23864 0 . 2 1 5 1 7  o .  1 5656 0 . 023 1 1 0 . 08863 0 . 06587 -0 . 02572 0 . 00 1 28 

SEX 0 . 072511 -0 . 054119 0 . 05827 -0 . 1 1281  -0 . 1 2462 0 . 1 91166 0 . 052116 -0 . 07302 0 . 00793 0 . 0 1 85 1  

w w 0'1 



V57 V 58 V 59 V60 OVA SS AGE SEX 

V 1  o .  7 7 779 -0 . 10306 0 . 52952 -0 . 23529 0 . 570 1 9  0 . 06525 -0 . 1 4069 

V 3  0 . 1 6615 -0 . 1 5253 0 . 4 9 1 65 -0 . 30666 0 . 30 1 2 1  0 . 23 1 78 -0 . 1 3801 

V4 0 . 2 4 661 -0 .05375 0 . 309 1 3  -0 . 08054 0 . 22704 0 . 24035 -0 . 09661 

V5 0 . 26387 0 . 04797 0 . 4 1 408 -0 . 03889 0 . 22 1 23 0 . 00697 -0 . 0357 1 

V 1 6  0 . 23475 -0 . 06801 0 . 2 1 605 -0 . 20300 0 . 1 67 3 1  0 . 24 1 70 -0 . 1 1 1 21  

V 1 7  0 . 22706 0 . 0 1 232 0 . 26397 -0 . 14849 0 . 1 58 1 6  0 . 1 8976 -0 . 0859 1 

V 1 8  0 .  23999 -0 . 04 1 00 0 . 3 1 1 23 -0 . 1 1 609 0 . 25926 0 . 0 1 205 -0 . 002 1 6  

V20 0 .  07365 -0 . 1 5 1 54 0 . 46772 -0 . 25236 0 . 1 7594 0 . 2 1 822 -0 . 1 4 984 

V 2 1  o.  1 6 137 -0 . 1 3544 0 . 35879 -0 . 0634 1 0 . 1 8557 0 . 1 8544 -0 . 1 24 1 5  

V22 o .  1 5400 0 . 09527 0 . 22079 0 . 03865 0 . 05894 -0 . 05 1 2 1  -0 . 0 1 639 

V24 o. 1 9366 0 . 1 3230 -0 . 10257 0 . 18473 0 . 04779 -0 . 286 1 8  0 . 09652 

V25 0 . 0 1 4 1 4  -0 . 1 0524 0 . 205 1 0  -0 . 24 1 52 0 . 27085 0 . 02285 0 . 07370 

V26 0 .  1 0804 0 . 02 3 1 6  0 . 0 1 988 0 . 0161 3 0 . 20 1 89 0 . 02 1 06 0 . 1 4 876 

V27 0 . 1 9774 0 .02389 0 . 20450 -0 . 05723 0 . 09545 -0 . 1 5550 -0 . 035 1 5  

V 30 -0 . 1 50 1 3  -0 . 1 57 1 9  0 . 1 8355 -0 . 26334 0 . 07362 0 . 1 9082 0 . 04794 

V 34 o .  1 4344 -0 . 12531  0 . 1 6 3 1 9 -0 . 24856 0 . 220 1 9  -0 . 02 1 58 -0 . 01 044 

V 35 0 . 09684 -0 . 12534 0 . 44232 -0. 23070 0 . 1 9380 0 . 2 3 1 57 -0 . 1 57 1 4  

V 36 -0 .  1 4487 0 .0 1 060 -0 . 1 4448 0 . 1 6265 -0 . 24970 -0 . 04324 0 . 02325 

V 37 o .  1 2560 -0 . 09688 o. 36029 -0 . 09749 0 . 1 6050 0 . 29085 -0 . 09878 

V 38 -0 . 07204 -0 . 04275 -0 . 26760 -0 . 0 1 9 1 8  -0 . 03993 -0 . 24768 0, 1 05 1 1  

V 39 0 . 1 4 900 0 . 0 1 068 -0 . 24234 0 . 21294 -0 . 12260 -0 . 1 2899 0 . 07254 

V40 0 . 0503 1 -0 . 09491 0 . 29 1 04 -0 . 102 1 6  0 . 1 7981 0 . 26603 -0 . 05449 

V41 -0 . 03859 -0 . 03076 -0 . 1 7330 -0 . 03376 -0 . 05 9 1 2  -0 . 23864 0 . 05827 

V42 0 . 04027 -0 . 07859 0 . 1 8294 -0 . 1 4483 0 . 20296 0 . 2 1 5 1 7  -0 . 1 1 2 8 1  

V 43 -0 . 024 1 4  -0 . 08527 0 . 1 2391 -0 . 06653 0 . 0657 1 0 . 1 5656 -0. 12462 

V 52 -0 . 00567 0 . 0 1 802 0 . 1 1 434 -0. 07 8 1 8  -0 . 0 1 5 1 7  0 . 023 1 1  0 . 1 9466 

V 53 0 . 1 2820 -0 . 07993 0 . 1 3235 -0. 06735 0 . 2 1 888 0 . 08863 0 . 05246 

V 54 0 . 1 4223 -0 . 037 1 2  0 . 1 55 1 8  -0. 00782 0 . 20674 0 . 06587 -0 . 07302 

V 55 0 . 05262 -0 . 039 1 6  0 . 08504 -0. 04 6 1 6  0 . 1 7277 -0 . 02572 0 . 00793 

V 56 0 . 0631 3 -0 . 03770 -0 . 00445 0 . 08573 -0 . 0321 8  0 . 00 1 28 0 . 0 1 8 5 1  

V 57 1 . 00000 -0 . 07601 0 . 39849 -0. 1 2630 0 . 57026 -0 . 0 9 1 89 -0 . 0354 9 

V 58 -0 . 0760 1 1 . 00000 -0 . 20604 0 . 35 7 1 4  -0 . 22 1 98 -0 •. 1 1 354 -0 . 06089 

V 59 0 .  39849 -0 . 20604 1 . 00000 -0. 56396 0 . 44631  0 . 1 3 1 06 -0 . 1 4 944 

V60 -0 . 12630 0 . 357 1 4  -0 . 56396 1 . 00000 -0 . 30998 -0 . 1 1 892 0 . 05288 

OVASS 0 . 57026 -0 . 22 1 98 0 . 44631 -0 . 30998 1 . ooooo -0 . 05648 0 .008 1 8  

AGE -0 . 091 89 -0. 1 1 354 0 . 1 3 1 06 -0 . 1 1 892 -0 . 05648 1 . 00000 -0 . 2 1 96 1  

SEX -0 . 03549 -0 . 06089 -0 . 1 4 944 0 . 05288 0 . 008 1 8  -0 . 2 1 96 1  1 . 00000 

w w -...J 



CORRELAT I ON COEFFICIENTS , .  

V 1  V3 

V 1  1 . 00000 0 . 3S6118 
V 3  0 . 3S6118 1 . 00000 
VII 0 . 21171 1 0 . 37111111 
VS 0 . 3816S 0 .  303119 
V 1 6  0 . 311 1 59 0 . 271180 
V 1 7  0 . 1 54 1 9  0 . 1 1 532 
V 1 8  0 . 1 97 1 2  0 . 1 6287 
V20 0 . 2691 5  0 . 5 1 3011 
V21 0 . 2 1 802 0 . 371127 
V22 0 . 25271 0 . 25089 
V211 0 . 011602 -0 . 09536 
V25 0 . 27998 0 . 39637 
V26 0 . 1 8950 0 . 1 6 1 37 
V27 0 . 1 09110 0 . 03588 
V30 0 . 20722 0 . 37580 
V 34 0 . 22887 0 . 1 1 S78 
V 3S 0 . 3S913  0 . 46888 
V 36 0 . 00 1 S2 -0 . 1 449S 
V 37 0 . 3748S 0 . 3391 7  
V 38 -0 . 03932 -0 . 1 6667 
V 39 0 . 0 1 642 -0 . 31 606 
VIIO 0 . 3866 1 0 . 3272 1 
V 4 1  - 0  , 042S 1 -0 . 03441  
V42 0 . 20 1 86 0 . 23437 
V43 -0 . 02318  0 . 07983 
VS2 0 . 093011 -0 . 0 3 1 60 
VS3 0 . 1 978 1 0 . 239S2 
VS4 0 . 076S6 -0 . 0392S 
V 55 0 . 088S6 0 . 09S29 
VS6 0 . 0087 1 -O . OS077 
V 57 0 . 73362 0 . 1 9994 
VS8 -0 . 118683 -0 . 2 1 83 3  
VS9 0 . 112 1 64 0 . 46842 
V60 -0 . 26379 -0 . 12206 
OVASS 0 . 49942 0 . 29770 
AGE 0 . 1 7499 0 . 1 674S 
SEX -0 . 1 S6 1 6  -0 , 04392 

APPENDIX 1 0  
( Conti nued ) 

Correlation coefficients from factor 
an alysi s  of spl it group B 

VII VS V 1 6  V 1 7  

0 . 2117 1 1  0 .  381 6S 0 . 311 1 S9 0 . 1 SII 1 9  
0 . 37111111 0 . 303119 0 . 271180 0 . 1 1 S32 
1 . 00000 0 . 2SS06 0 . 27 1 37 0 . 332117 
0 . 2SS06 1 . 00000 0 . 1 11 8 1 7  0 . 0611811 
0 . 27 1 37 0 . 14817  1 . 00000 0 . 2116113 
0 . 332117 0 . 0611811 0 . 2116113 1 . 00000 
0 . 1 83611 0 . 582119 0 . 2911 1 3  0 . 1 95011 
0 . 22286 0 . 1 9623 0 . 00082 0 . 03757 
0 . 68326 0 . 29534 0 . 1 7246 0 . 05968 
0 . 2 1 544 0 . 57753 -0 . 02033 -0 . 09 1 53 
0 . 0011811 0 . 1 11 1 68 -0 . 07 6 1 9  -0 . 011580 
0 . 1 7973 0 . 23646 0 . 0911117 0 . 0 3209 
0 . 5 1 072 0 . 08620 0 . 1 76911 0 . 1 3 1 35 
0 . 1 0493 0 . 11 1 11111  -0. 06368 -0 . 07570 
0 . 1 2S78 0 . 1 8672 0 . 085S3 -0 . 05S77 
o. 1 0002 0 .24 1 97 0 . 34 1 47 0 . 1 11 1 44 
0 . 29 1 20 0 . 24S96 -0. 02264 -0 . 0 1 4 S 1  

-0. 1 2389 -0 . 1 11787 O . OOS93 -0 . 06727 
0 . 1 9S 1 6  0 . 1 6904 0 . 06 1 70 0 . 02S66 

-0. 06S88 -0 . 02S63 0 . 09799 0 . 06 366 
-0 . 302611 -0. 23476 -0 . 048811 -0 . 1 0704 

0 . 20S42 0 . 1 64SS 0 . 04449 0 . 0 1 042 
0 . 02012  0 . 039411 0 . 1 S 7 1 4  0 . 084 1 S  
0 . 08 1 06 0 . 084 1S  0 . 04266 -0 . 06973 
0 . 0111171  -0 . 03761 -0 . 044118 -0 . 00268 

-0 . 072411 O . OS770 -O . OS 1 811 -0 . 0 1 328 
0 . 1 S 1 36 0 . 1 1 7311 0 . 0116911 -0 . 03S 1 9  
0 . 06S27 0 . 02455 -0 . 0365S 0 . 0 1 656 
O . OS774 0 . 09681 -0 . 08S61 -o : 0 1 32S 
0 . 04882 -0 . 02493 0 . 1 0999 -0 . 04 364 
0 . 1 7472 0 . 33074 0 . 28428 0 . 1 0 386 

-0 . 1 S290 -0 . 1 2398 -0 . 2753 1  -0 . 10891  
0 . 30833 0 . 4 1S3S 0 . 2679S o .  1 2973 

-0 . 1 2872 -0 . 1 1 88 1  -0 . 082S 1 0 . 00984 
o. 1 4 1 62 0 . 36S68 0 . 22760 0 . 01 1 87 
0 . 2 1 856 0 . 1 3 1 33 0 . 20989 0 . 20 1 6 1  

-0 . 0323S -0 . 078SS 0 . 04204 -0 . 0 1 1 20 

V 1 8  V20 V21 V22 

0 . 1 97 1 2  0 . 2691S  0 . 2 1 802 0 . 2S271 
0 . 1 6287 O . S 1 3011 0 . 371127 0 . 2S089 
0 . 1 83611 0 . 22286 0 . 68326 0 . 2 1 SIIII 
O . S82119 o .  1 9623 0 . 29S311 0 . 57753 
0 . 2911 1 3  0 . 00082 0 . 1 72116 -0 . 02033 
0 . 1 95011 0 . 03757 O . OS968 -0 . 09 1 5 3  
1 . 00000 -0. 00069 0 . 1 11873 -0 . 03322 

-0 . 00069 1 . 00000 0 . 391181 0 . 28300 
o. 1 4873 0 . 39481  1 . 00000 0 . 27802 

- 0 . 03322 0 . 28300 0 . 27802 1 . 00000 
0 . 03671 -0 . 073511 -0 . 00 1 81 0 . 011951 
0 . 1 32 1 6  o .  1 9822 0 . 1 11923 0 . 2 1 5 1 0  
0 . 07920 -0 . 0 1 998 0 . 2 1 297 0 . 04 11 1 5  
0 . 05472 0 . 06802 0 . 1 9259 0 . 497 1 6  
0 . 020S8 0 . 3372S 0 . 1 7780 0 . 28029 
0 . 32276 -0 . 00770 -0 . 00922 0 . 07838 
0 . 00763 0 . 60840 0 , 4657S 0 . 28944 

- 0 , 09293 -0 . 1 47S3 -0 . 10116S -0 . 1 0724 
-0 . 02260 0 . 493113 0 . 38028 0 . 1 6630 

0 . 1 2 1 9 1  -0 . 23906 -0 . 2S 3 1 0  -0 . 082S9 
-0 . 2S3SII -0 . 2 9286 -0 . 34522 -0 . 1 0666 
-0 , 00807 0 . 44984 0 . 3S8S1 0 . 1 2707 

0 .  1 6S44 -0 . 1 1 0 1 4  -0 . 1 1 790 -0 . 00984 
0 . 0 1 409 0 . 1 8957 0 . 0909S 0 . 0777S 
0 . 03 1 96 0 . 02863 o. 1 2661 0 . 021168 

-0 . 03739 o. 1S78S 0 . 0091111 0 . 009S 1 
-0 . 0211S8 0 . 1 1 8 1 1  0 . 2 1 2 1 6  0 . 1 7118S 
-0 . 007 1 3  0 . 03 3 1 3  0 . 03383 0 , 04992 

0 . 07808 o .  1 47S9 0 . 0287S 0 . 2 1 8 1 S  
O . OS461 0 . 08449 0 . 08207 -0 . 08284 
0 . 1 9972 0 . 1 20 1 3  0 . 1 S087 o .  1 9056 

-0 . 082 1 5  -0 . 27917  -0 . 1 3740 -0 . 0887S 
0 . 21 342 0 , 47286 0 . 32976 0 , 32689 

-0 . 00 1 37 -0 . 1 822S -0 . 1 6797 -0 . 1 4 396 
0 , 21791  0 . 22S 1 3  o .  1 8076 0 . 24060 w 
0 . 1 SS3S o .  1 8827 0 . 2061 6  -0 , 0 1 581  w CXl 

-O . OS03 1 -0 . 070211 0 . 0 1 78 1  -0 . 02779 



V24 V25 V26 V27 V30 V34 V35 V36 V37 V38 

V 1  0 . 04602 0 . 27998 0 . 1 8950 0 . 10940 0 . 20722 0 . 22887 0 . 359 1 3  0 . 00 1 52 0 . 37485 -0 . 03932 

V 3  -0 . 09536 0 . 39637 o.  1 6 1 37 0 . 03588 0 . 37580 0 . 1 1 578 0 . 46888 -0 . 14495 0 . 3391 7 -0 . 1 6667 

V4 0 . 00484 0 . 1 7973 0 . 5 1 072 0 . 10493 0 . 1 2578 0 . 1 0002 0 . 29 1 20 -0 . 12389 0 . 1 95 1 6  -0 . 06588 

V5 0 . 1 4 1 68 0 . 23646 0 . 08620 0 . 4 1 1 44 0 . 1 8672 0 . 24 1 97 0 . 24596 -0 . 14787 0 . 1 6904 -0 . 02563 

V 1 6  -0 . 076 1 9  0 . 09447 o.  1 7694 -0 . 06368 0 . 08553 0 . 34 1 47 -0 . 02264 0 . 00593 0 . 06 1 70 0 . 09799 

V 1 7  -0 . 04580 0 . 03209 0 . 1 3 1 35 -0 . 07570 -0 . 05577 0 . 1 4 1 44 -0 . 0 1 45 1  -0 . 06727 0 . 02566 0 . 06366 

V 1 8  0 . 03671  0 . 1 32 1 6  0 . 07920 0 . 05472 0 . 02058 0 . 32276 0 . 00763 -0 . 09293 -0 . 02260 0 . 1 2 1 9 1  

V20 -0 . 07354 0 . 1 9822 -0 . 0 1 998 0 . 06802 0 . 33725 -0 . 00770 0 . 60840 -0. 1 4753 0 . 49343 -0 . 23906 

V21  -0 . 00 1 8 1  0 . 14923  0 . 21 297 0 . 1 9259 0 . 1 7780 -0 . 00922 0 . 46575 -0 . 1 0465 0 . 38028 -0 . 25 3 1 0  

V22 0 . 0495 1 0 .2 1 5 1 0  0 . 04 4 1 5  0 . 497 1 6  0 . 28029 0 . 07838 0 . 28944 -0 . 1 0724 o. 1 66 30 -0 . 08259 

V24 1 . 00000 0 . 02589 0 . 07766 0 . 292 1 4  -0 . 08355 -0 . 03542 0 . 1 0409 -0 . 09600 0 . 05039 0 . 01 1 0 1  

V25 0 . 02589 1 . 00000 0 . 1 6370 0 . 08624 0 . 68586 0 . 32546 0 . 1 7821 -0. 02409 0 . 09850 0 . 02307 

V26 0 . 07766 0 . 1 6370 1 . 00000 0 . 08027 0 . 10504 0 . 07267 o. 1 4 1 1 2 0 . 0 1 600 0 . 02805 0 . 04289 

V27 0 . 292 1 4  0 . 08624 0 . 08027 1 . 00000 0 . 04462 0 . 09204 0 . 1 3839 -0 . 1 3209 0 . 1 2388 -0 . 0 1 283 

V 30 -0 . 08355 0 . 68586 o. 1 0504 0 . 04462 1 . 00000 0 . 3 3 1 08 0 . 3 1 365 -0. 0 1 1 1 9  0 . 24808 -0 . 1 061 1 

V 34 -0 . 03542 0 . 32546 0 . 07267 0 . 09204 0 . 33 1 08 1 . 00000 -0 . 28 1 86 -0 . 0891 8 -0 . 1 9849 0 . 44760 

V35 0 . 1 0409 0 . 1 782 1 0 . 1 4 1 1 2  0 . 1 3839 0 . 3 1 365 -0 . 28 1 86 1 . 00000 -0 . 06723 0 . 72097 -0 . 44449 

V 36 -0 . 09600 -0 . 02409 0 . 0 1 600 -0 . 1 3209 -0 . 0 1 1 1 9  -0 . 089 1 8  -0 . 06723 1 . 00000 -0 . 08336 -0 . 1 1 609 

V 37 0 . 05039 0 . 09850 0 . 02805 0 . 12388 0 . 24808 -0 . 1 9849 0 . 72097 -0 . 08336 1 . 00000 -0 . 72783 

V 38 0 . 0 1 1 0 1  0 . 02307 0 . 04289 -0 . 01283 -0 . 1 061 1 0 . 44760 -0 . 44449 -0 . 1 1 609 -0 . 72783 1 . 00000 

V 39 0 . 0 1 965 -0 . 22430 -0 . 1 40 1 4  -0 . 1 1 877 -0 . 2622 1 -0 . 29533 -0 . 29974 o. 1 7882 -0 . 1 9663 0 . 1 3 1 36 

V40 0 . 07 1 39 0 . 1 388 1 0 . 09691 0 . 12321 0 . 25210  -0 . 1 94 3 1  0 . 7 1 499 -0 . 06 1 78 0 . 90208 -0 . 64 4 1 6  

V41  -0 . 01 289 0 . 07014  0 . 00644 0 . 00332 0 . 003 1 1  0 . 53533 -0 . 3584 1 -0 . 06920 -0 . 59225 0 . 84643 

V42 -0 . 09548 0 . 09220 -0 . 025 1 0  -0 . 02067 0 . 2 1 237 0 . 1 4727 0 . 23407 0 . 04653 0 . 25 342 -0 . 1 9557 

V43 -0 . 15508 0 . 1 2622 0 . 03 1 45 -0 . 02003 0 . 1 0044 -0 . 00697 0 . 09776 0 . 05387 0 . 03663 -0 . 07570 

V 52 -0 . 01 084 0 . 0 1 987 -0 . 1 1 852 0 . 00967 0 . 1 1 778 0 . 03641  0 . 1 0406 0 . 06063 0 . 1 5657 -0 . 1 1 362 

V 53 -0 . 01 584 0 . 23928 0 . 06488 0 . 1 0440 0 . 40343 0 . 1 1 646 0 . 22483 -0 . 02555 0 . 2 3 1 6 1  -0 . 1 4 368 

V 54 o. 1 9744 -0 . 03024 0 . 00876 0 . 1 0260 -0 . 03 327 -0 . 00375 0 . 05357 -0 . 1 8727 0 . 1 1 399 -0 . 0 1 76 1  

V 55 -0 . 03003 0 . 00240 0 . 00640 0 . 04100 0 . 1 5087 o .  1 4692 o .  1 2769 -0 . 03307 0 . 09631 -0 . 02215  

V 56 -0 . 00276 0 . 00957 0 . 00256 -0 . 0 1 78 1  0 . 07 1 42 -0. 04 6 1 4  0 . 05397 0 . 07 1 43 0 . 05 8 1 9  -0 . 04 325 

V 57 0 . 1 6083 0 . 24893 o. 1 4725 0 . 1 61 73 0 . 04294 0 . 22283 0 . 1 3284 -0 . 03606 0 . 09993 0 . 06894 

V 58 -0 . 00858 -0 . 15320 -0 . 07735 -0 . 062 1 3  -0 . 1 6479 -0 . 3 1 8 1 8  -0 . 30 1 1 0 -0 . 03576 -0 . 3 1 33 3  -0 . 30930 

V 59 0 . 002 1 1 0 . 4 1 395 o .  10977 0 . 1 5466 0 . 38446 0 ;  32360 0 . 36377 -0 . 1 7599 0 . 34909 -0 . 0031 1 

V60 0 . 03 1 34 -0 . 02382 -0 . 05576 -0 . 09007 -0 . 07512  -0 . 1 2404 -0 . 1 5638 -0 . 00915  -0 . 1 9066 -0 . 04271 

OVASS 0 . 09839 0 . 36429 0 . 094 1 8  0 . 1 6249 0 . 29389 0 . 29447 0 . 2064 1 -0 . 07521 0 . 1 6370 -0 . 00379 

AGE -0 . 09590 0 . 10959 0 . 00215  -0. 03290 0 . 1 4879 0 . 07846 0 . 1 7098 -0 . 1 2953 0 . 2 3888 -0. 06872 

SEX 0 . 09407 0 . 04 1 85 0 . 08072 -0. 0 1 1 47 0 . 03639 -0 . 02240 -0 . 03661 -0 . 00358 -0 . 04740 -0 . 00057 

w w 1.0 



V39 V40 V 4 1  V42 V43 V 52 V 53 V 54 V 55 V 56 

V 1  0 . 0 1 642 0 . 38661 -0 . 04251  0 . 20186 -0 . 02 3 1 8  0 . 09304 0 . 1 9781 0 . 07656 0 . 08856 0 . 00871 

V3 -0 . 3 1606 0 . 3272 1 -0 . 03441  0 . 23437 0 . 07983 -0 . 03 1 60 0 . 23952 -0 . 03925 0 . 09529 -0 . 05077 

V4  -0 . 30264 0 . 20542 0 . 02 0 1 2  0 . 08 1 06 0 . 04 4 7 1  -0 . 07244 0 . 1 5 1 36 0 . 06527 0 . 05774 0 . 04882 

V5 -0 . 23476 0 . 16455 0 . 03944 0 . 084 15  -0 . 0376 1 0 . 05770 0 . 1 1 734 0 . 02455 0 . 0968 1 -0 . 02493 

V 1 6  -0 . 04884 0 . 04449 0 . 157 1 4  0 . 04266 -0 . 04 4 4 8  -0 . 05 1 84 0 . 04694 -0 . 03655 -0 . 08561 0 . 10999 

V 1 7  -0 . 10704 0 . 0 1 042 0 . 084 15  -0 . 06973 -0 . 00268 -0 . 0 1 328 -0 . 035 1 9  0 . 0 1 656 -0 . 0 1 325 -0 . 04364 

V 1 8  -0 . 25354 -0 . 00807 0 . 1 6544  0 . 01 409 0 . 03 1 96 -0 . 03739 -0 . 02458 -0 . 007 1 3  0 . 07808 0 . 05461 

V20 -0 . 29286 0 . 4 4 984 -0 . 1 1 0 1 4  o .  1 8957 0 . 02863 0 . 1 5785 0 . 1 1 8 1 1 0 . 0331 3 0 . 1 4759 0 . 08449 

V21 -0 . 34522 0 . 35851 -0 . 1 1 790 0 . 09095 0 . 12661 0 . 00944 0 . 21 2 1 6  0 . 03383 0 . 02875 0 . 08207 

V22 -0 . 10666 0 . 1 2707 -0 . 00984 0 . 07775 0 . 02468 0 . 00951 0 . 1 7485 0 . 04 992 0 . 2 1 8 1 5  -0 . 08284 

V24 0 . 0 1 965 0 . 07 1 39 -0 . 01 289 -0 . 09548 -0 . 1 5508 -0. 01 084 -0 . 0 1 584 0 . 1 9744 -0 . 03003 -0 . 00276 

V25 -0 . 22430 0 . 1 388 1 0 . 07 0 1 4  0 . 09220 0 . 1 2622 0 . 0 1 987 0 . 23928 -0 . 03024 0 . 00240 . 0 . 00957 

V26 -0 . 14014  0 . 09691 0 . 00644 -0 . 025 10  0 . 03 1 45 -0 . 1 1 852 0 . 06488 0 . 00876 0 . 00640 0 . 00256 

V27 -0 . 1 1 877 o. 1 2321 0 . 00 332 -0 . 02067 -0 . 02003 0 . 00967 0 . 1 0440 0 . 1 0260 0 . 04 1 00 -0 . 0 1 781  

V 30 -0 . 26221 0 . 25210 0 . 00 3 1 1  0 . 21 237 0 . 1 0044 0 . 1 1 778 0 . 40343 -0 . 03 327 o. 1 5087 0 . 07 1 42 

V 34 -0 . 29533 -0 . 1 94 3 1  0 . 53533 o. 14727 -0 . 00697 0 . 0364 1  0 . 1 1 646  -0 . 00375 0 . 1 4692 -0 . 04 6 1 4  

V35 -0 . 29974 0 . 7 1 499 -0 . 3584 1 0 . 23407 0 . 09776 0 . 1 0406 0 . 22483 0 . 05357 0 . 1 2769 0 . 05397 

V 36 0 . 1 7882 -0 . 06 1 78 -0 . 06920 0 . 04653 0 . 05 387 0 . 06063 -0 . 02555 -0 . 1 8727 -0 . 03307 0 . 07 1 43 

V37 -0 . 1 9663 0 . 90208 -0 . 59225 0 . 25342 0 . 03663 o. 15657 0 . 23 1 6 1  0 . 1 1 399 0 . 09631  0 . 05 8 1 9  

V38 0 . 1 3 136 -0 . 64 4 1 6  0 . 84643  -0 . 1 9557 -0 . 07570 -0 . 1 1 362 -0 . 1 4 368 -0 . 0 1 76 1  -0 . 02215  -0 . 04 325 

V39 1 . 00000 -0 . 25704 -0 . 1 0692 -0 . 24409 -0 . 07033 -0 . 0 1 06 3  -0 . 12452 0 . 06525 -0 . 1 4240 -0 . 05082 

V40 -0 . 25704 1 . 00000 -0 . 66030 0 . 29035 0 . 05082 0 . 1 3698 0 . 2324 1 o. 10451  0 . 06 803 0 . 04 0 1 9  

V 4 1  -0 . 10692 -0 . 66030 1 . 00000 -0 . 1 6428 -0 . 04777 -0. 066 1 9  -0 . 09760 -0 . 05826 0 . 0 1 801  -0 . 00245 

V42 -0 . 24409 0 . 29035 -0 . 1 6428 1 . 00000 o .  1 5988 0 . 01 63 1  0 . 30 1 94 -0 . 1 67 1 2  0 . 1 2 305 -0 . 07289 
V43 -0 . 07033 0 . 05082 -0 . 04777 0 . 15988 1 . 00000 0 . 05022 0 . 21 239 -0 . 0 1 6 1 9  0 . 06535 -0 . 05337 
V 52 -0 . 01063 0 . 1 3698 -0 . 06 6 1 9  0 . 0 1 631 0 . 05022 1 . 00000 0 . 06243 -0 . 04471  -0 . 0 1 467 -0 . 06206 
V 53 -0 . 12452 0 . 23241 -0 . 09760 0 . 30 1 94 0 . 2 1 239 0 . 06243 1 . 00000 0 . 08442 0 . 1 8096 0 . 0 1 809 
V 54 0 . 06525 0 . 10451 -0 . 05826 -0 . 1 6712  -0 . 0 1 6 1 9  -0 . 04471  0 . 08442 1 . 00000 o .  1 1 500 0 . 06 1 4 3  
V 55 -0 . 14240 0 . 06 803 0 . 01 80 1  0 . 1 2305 0 . 06535 -0 . 01 467 0 . 1 8096 0 . 1 1 500 1 . 00000 -0. 056 1 6  
V 56 -0 . 05082 0 . 04 01 9 -0 . 00245 -0 . 07289 -0 . 05337 -0. 06206 0 . 0 1 809 0 . 06 1 4 3  -0 . 0561 6 1 . 00000 
V 57 0 . 04 106 0 . 09342 0 . 05773 0 . 04 376 -0 . 09845 -0 . 030 1 1  o .  1 2223 0 . 1 5 1 53 -0 . 02085 0 . 0 1 902 

V 58 -0 . 07347 -0 . 28754 -0 . 3 1 666 -0. 10604 -0 . 03006 -0 . 07534 -0 . 05431  -0 . 06380 -0 . 037 1 4  -0 . 0 1 94 1  w 
V 59 -0 . 28495 0 . 3 1 36 1  0 . 1 1 948  0 .26342 0 . 01 24 4  0 . 03866 0 . 1 8224 0 . 01 245  0 . 1 4 1 1 5  0 . 0831 3 � 
V60 0 . 03683 -0 . 1 8398 -0 . 05742 -0 . 04 854 0 . 04985 -0 . 08778 -0 . 09002 -0 . 09558 -0 . 0 1 1 26 -0 . 02638 0 
OVASS -0. 226 1 4  0 . 22984 0 . 02956 0 . 2 1 094 0 . 04067 0 . 04 579 0 . 24 1 64 0 . 09 2 1 6  0 . 07266 0 . 03912  

AGE -0 . 21 476 0 . 1 6292 0 . 02466 0 . 04 245 -0 . 0 1 783 0 . 1 6782 0 . 1 4 1 93 0 . 03 1 7 1  -0 . 01 6 1 1 -0 . 01742 
SEX 0 . 02098 0 . 0 1 347 -0 . 03283 0 . 00386 0 . 07569 -0 . 0 1 847 0 . 00395 -0 . 05951 -0 . 1 1556 -0 . 09810 



V 57 V5.8 V 59 V60 OVASS AGE SEX 

V 1  0. 73362 -0 . 48683 0 . 42 1 64 -0 . 26379 0 . 49942 0 . 1 74 99 -0 . 1 561 6 

V3 0 . 1 9994 -0 . 2 1 833 0 . 46842 -0 . 12206 0 . 29770 0 . 1 6745 -0 . 04392 

V4 0 . 1 7472 -0 . 1 5290 0 . 30833 -0 . 1 2872 0 . 1 4 1 62 0 . 2 1 856 -0 . 03235 

VS 0 . 33074 -0 . 1 2398 0 . 4 1 535 -0 . 1 1 881  0 . 36568 0 . 1 3 1 33 -0 . 07855 

V 1 6  0 . 28428 -0 . 2753 1 0 . 26795 -0 . 0825 1 0 . 22760 0 . 20989 0 . 04204 

V 1 7  0 . 1 0386 -0 . 1 0891 0 . 1 2973 0 . 00984 0 . 0 1 1 87 0 . 20 1 6 1  -0 . 0 1 1 20 

V 1 8  0 . 1 9972 -0 . 082 1 5  0 . 2 1 342 -0 . 00 1 37 0 . 2 1 '79 1  0 . 1 5535 -0 . 05031 

V20 0 . 1 2 0 1 3  -0 . 279 1 7  0 . 47286 -0 . 1 8225 0 . 225 1 3  0 . 1 8827 -0 . 07024 

V21 0 . 1 5087 -0 . 1 3740 0 . 32976 -0 . 1 6797 o .  1 8076 0 . 206 1 6  0 . 0 1 781  

V22 o. 1 9056 -0 . 08875 0 . 32689 -0 . 14 396 0 . 24060 -0 . 0 1 58 1  -0 . 02779 

V24 0 . 1 6083 -0 . 00858 0 . 002 1 1  0 . 03 1 34 0 . 09839 -0 . 09590 0 . 09407 

V25 0 . 24893 -0 . 1 5320 0 . 4 1 395 -0 . 02382 0 . 36429 0 . 1 0 959 0 . 04 1 85 

V26 0 . 1 4725 -0 . 07735 0 . 10977 -0 .05576 0 . 094 1 8  0 . 002 1 5  0 . 08072 

V27 0 . 1 6 1 73 -0 . 062 1 3  o .  1 5466 -0. 09007 0 . 1 6249 -0 . 03290 -0 . 0 1 147 

V30 o. 04294 -0 . 1 6479 0 . 38446 -0 . 075 1 2  0 . 29389 0 . 1 4879 0 . 03639 

V 34 0 . 22283 -0 . 31 81 8  0 .  32360 -0 . 12404 0 . 29447 0 . 07846 -0 . 02240 

V35 0 . 1 3284 -0 . 30 1 1 0  0 . 36377 -0 . 1 5638 0 . 2064 1 0 . 1 7098 -0 . 03661 

V36 -0 . 03606 -0 . 03576 -0 . 1 7599 -0 .0091 5  -0 . 0752 1 -0 . 1 2953 -0 . 00358 

V37 0 . 09993 -0 . 3 1 333 0 . 34909 -0 . 1 9066 0 . 1 6370 0 . 23888 -0 . 04740 

V38 0 . 06894 -0 . 30930 -0. 00 3 1 1 -0 . 04271 -0 . 00379 -0 . 06872 -0 . 00057 

V39 0 . 04 1 06  -0 . 07347 -0 . 28495 0 . 03683 -0 . 22 6 1 4  -0 . 2 1 476 0 . 02098 

V40 0 . 09342 -0 . 28754 0 . 3 1 36 1  -0 . 1 8398 0 . 22984 0 . 1 6292 0 . 0 1 347 

V4 1 0 . 05773 -0 . 31 666 0 . 1 1 948 -0 . 05742 0 . 02956 0 . 02466 -0 . 03283 

V42 0 . 04 376 -0 . 10604 0 . 26342 -0. 04854 0 . 2 1 094 0 . 04245 0 . 00386 

V 4 3  -0 . 09845 -0 .03006 0 . 0 1 244 0 . 04985 0 . 04067 -0 . 0 1 783 0 . 07569 

V 52 -0 . 0301 1 -0 . 07534 0 . 03866 -0. 08778 0 . 04579 0 . 1 6782 -0 . 01 847 

V 53 o.  1 2223 -0 . 05431  0 . 1 8224 -0. 09002 0 . 24 1 64 o .  1 4 1 93 0 . 00395 

V 54 o. 1 5 153 -0 . 06380 0 . 0 1 245 -0. 09558 0 . 092 1 6  0 . 03 1 7 1  -0 . 0595 1 

V 55 -0 . 02085 -0. 037 1 4  0 . 1 4 1 1 5 -0 . 0 1 126 0. 07266 -0 . 0 1 6 1 1  -0 . 1 1 556 

V 56 0 . 0 1 902 -0 . 0 1 94 1  0 . 083 1 3  -0. 02638 0 . 03 9 1 2  -0 . 01 742 -0 . 098 1 0  

V 57 1 . 00000 -0 . 25798 0 . 30558 -0. 1 2 1 65 0 . 53659 0 . 03396 -0 . 05984 

V 58 -0 . 25798 1 . 00000 -0 . 4 1 991  0. 34223 -0 . 1 9794 -0 . 1 3 1 77 0 . 05037 w 
V 59 0 . 30558 -0 . 4 1 99 1  1 . 00000 0. 1 67 1 7  0 . 37 1 9 1  0 . 22673 -0 . 04 1 78 .c-
V60 -0 . 12 165 0 .  34223 0 . 1 67 1 7  1 . 00000 -0 . 1 5 1 2 9  -0 . 00 2 1 4  0 . 1 2744 ....... 

OVASS 0 . 53659 -0 . 1 9794 0 . 37 1 91 -0 . 1 5 1 29 1 . 00000 0 . 0 1 5 2 1  -0 . 0 1 965 

AGE 0 . 03396 -0 . 1 3 1 77 0 . 22673 -0 . 0021 4  0 . 0 1 5 2 1  1 . 00000 -0 . 27504 

SEX -0 . 05984 0 . 05037 -0 . 04 1 78 o. 12744 -0 . 01 965 -0 . 27504 1 . 00000 



V ARIABLE EST COMMUNALITY 

V 1  0 .  76681 
V 3  0 .  47754 
V 4  0 . 7 1 961 
V5 0 . 79946 
V 1 6  0 . 45302 
V 1 7 0 . 53 366 
V 1 8  0 . 7 1 548 
V20 0 .  58405 
V 2 1  0 .  60945 
V22 0 . 74754 
V24 0.  28957 
V25 0 . 62880 
V26 0. 33691 
V27 0 . 48062 
V 30 0 . 62425 
V 34 0 . 6 1 343 
V 35 0 . 72 162 
V 36 0 . 64 1 3 1  
V 37 0 . 93 195 
V 38 o .  94257 
V 39 o .  73327 
V 4 0  o .  96648 
V 4 1  0 .  97 156 
V 42 o .  42017 
V 4 3  0 .  20895 
V 52 o. 26634 
V 53 0 . 3 1 663 
V 54 0 .  34 025 
V 55 0. 24 359 
V 56 0 . 20 374 
V 57 o .  74283 
V 58 0 .  44 238 
V 59 0 . 69817 
V 60 0 . 52231 
OVASS 0 .57672 
AGE 0 . 42027 
SEX  0 . 25420 

APPENDIX 1 1  
COMMUNALITI ES AND EIGENVALUES FOR SPLIT SAMPLE A 

FACTOR EIGENVALUE PCT OF VAR 

1 6 .  54928 1 7 . 7  
2 3 . 90786 1 0 . 6  
3 2 . 86439 7 . 7  
4 1 . 94446 5 . 3  
5 1 .  73994 4 . 7  
6 1 . 58002 4 . 3  
7 1 . 529 1 9  4 . 1  
8 1 .  38209 3 . 7  
9 1 . 22025 3 . 3  

1 0  1 . 1 0827 3 . 0  
1 1  1 .  09476 3 . 0  
1 2  1 . 04 1 9 1  2 . 8  
1 3  1 . 00027 2 . 7  
1 4  0 . 90326 2 . 4  
1 5  0 . 86647 2 . 3  
16  0 . 84 1 6 1  2 . 3  
1 7  0 . 72689 2 . 0  
1 8  o .  69429 1 . 9  
1 9  0 . 66690 1 . 8 
20 0 . 60633 1 . 6 
21  0 . 56445 1 . 5 
22 0 . 5 1 423 1 . 4  
23 0 . 49843 1 . 3  
24 o .  43828 1 . 2 
25 0 . 4 1 1 2 1  1 .  1 
26 0 . 39302 1 . 1  
27 0 . 33772 0 . 9  
28 0 . 30420 0 . 8  
29 0 . 23828 0 . 6  
30 0 . 2 1 845  0 . 6  
3 1  0 . 20 1 4 8  0 . 5  
32 o .  1 84 1 5  0 . 5  
33 0 . 1 5984 0 . 4  
34 0 . 1 3402 0 . 4  
35 0 . 0824 9  0 . 2 
36 0 .  03635 0 . 1  
37 0 . 0 1 470 o . o  

CUM PCT 

1 7 . 7  
28 . 3  
36 . 0  
4 1 . 3  
46 . 0  
5 0 . 2  
54 . 4  
58 . 1  
6 1 . 4  
64 . 4  
67 . 4  
70 . 2  
72 . 9  
75 . 3  
17 . 7  
79 . 9  
8 1 . 9  
83 . 8  
85 . 6  
87 . 2  
88 . 7  
90 . 1  
9 1 . 5  
92 . 7  
93 . 8  
94 . 8  
95 . 7  
96 . 6  
97 . 2  
97 . 8  
98 . 3  
98 . 8  
99 . 3  
99 . 6  
99 . 9  

1 00 . 0  
1 00 . 0  

w +o­N 



APPENDIX 1 1  
COHHUNALITY AND EIGENVALUES OF SPLIT SAMPLE B 

VARIABLE ESI' COHMUNALITY FACTOR EIGENVALUE PCT OF VAR C UH PCT 

V 1  0 .  7797� 1 6 . 72�71  1 6 . 2  1 6 . 2  

V 3  0 .  55060 2 3 . 65676 1 0 . �  26 . 6  

V �  o .  7 1 3 1 1  3 2 . 09 9 1 6  5 . 7  34 . 3  
V5 0.  75969 4 2 . 00261 5 . 4  39 . 7  
V 1 6  0 . 43662 5 1 . 9 1 442 5 . 2  44 . 9  
V 1 7  0 . 29222 6 1 .  56� 09 � - 3  49 . 1  
V 1 6  0 .  63229 7 1 . �5255 3 . 9  53 . 1  
V20 0 . 59 1 93 6 1 . 261 35 3 . 5  56 . 5  
V 2 1  0 .  65630 9 1 . 23945 3 . 3  59 . 9  
V22 o. 67 390 1 0  1 . 1 6066 3 . 2  63 . 1  
V24 0 . 26410  1 1  1 . 1 4 1 90 3 . 1  66 . 2  
V 25 0 .  6 3 153 12 1 . 1 0447 3 . 0  69 . 1  
V26 o. 4 1 4 1 7  1 3  0 . 96546 2 . 7  7 1 . 6  
V27 0 .  40601 1 4  0 .  95646 2 . 6  74 . 4  
V 30 0 . 66 986 15  0 . 9 1 35 1  2 . 5  76 . 9  
V 34 o .  7 1 81 5  16 0 . 86034 2 . 3  79 . 2  
V 35 0 .  79332 17  0 . 8 1 808 2 . 2  8 1 . 4  
V 36 0 . �2800 1 8  0 . 73 3 1 0  2 . 0  83 . �  
V 37 0 . 96080 1 9  0 . 68448 1 . 8  85 . 2  
V 38 0 . 94 92 1  20 0 . 6�509 1 . 7 87 . 0  
V 39 0 .  7 4 327 21  0 . 58 1 94 1 . 6 88 . 6  
V 4 0  0 . 94 5 1 6  22 0 . 5608 1 1 . 5  90 . 1  
V 4 1  0 .  92764 23 0 . 52527 1 . 4  9 1 . 5  
V �2 0 .  38078 24 0 . 47657 1 . 3  92 . 8  
V � 3  0 . 2 1 �52 25 0 . �2482 1 . 1  93 . 9  
V 52 0 . 1 6908 26 0 . 37960 1 . 0  95 . 0  
V 53 0. 35655 27 0 . 34 978 0 . 9  95 . 9  
V 54 0 . 2030 1  28 0 . 30928 0 . 8  96 . 7  
V 55 o .  2��2 1  29 0 . 24409 0 . 7 97 . 4  

V 56 0 . 1 7038 30 0 . 1 9033 0 . 5  97 . 9  

V 57 0 .  70959 3 1  0 . 1 7566 0 . 5  98 . 4  
V 58 0 . 84686 32 o .  1 521 9 0 . 4  98 . 8  
V 59 0 . 70776 33 0 . 1 3548 0 . 4  99 . 2  
V60  0 . 4 8499 34 o. 12357 0 . 3  99 . 5  
OVASS 0 .47864 35 o. 1 1 964 0 . 3  99 . 8  
AGE 0 . 36374 36 o. 05075 0 . 1  1 00 . 0  
S E X  0 . 22'(23  37  0 . 0 1 688 0 . 0  1 00 . 0  

w .p. w 



APPENDIX 1 2  
I M AGE FACTOR ANALYSIS MATR ICES 

ANTI-IMAGE COVAR IANCE MATRIX . .  

V 1  V3 V4 V5 V 1 6  V 1 7  V 1 8  V20 V2 1 V22 

V 1  o .  25654 -0 . 00027 -0 . 00421 -0 . 00985 - 0 . 04373 -0 . 02 1 06 -0 . 00 1 80 -0 . 00468 0 . 0 1 228 -0 . 0 1 25 1  

V 3  -0 . 00027 0 . 54329 -0 . 02792 -0 . 0 1 752 -0 . 1 0761 0 . 024 1 3  -0 . 00540 -0 . 1 0836 0 . 00474 0 . 02391  

V4 -0 . 0042 1 -0 . 02792 0 . 32069 -0. 02073 -0 . 01 989 -0 . 1 9479 0 . 02836 0 . 00224 -0 . 23034 0 . 0 1 034 

V5 -0 . 00985 -0 . 01 752 -0 . 02073 0 . 24742 0 . 06584 -0 . 0 1 475 -0 . 20942 0 . 04689 0 . 0 1 406 -0 . 1 8942 

V 1 6  -0 . 04373 -0 . 1 076 1 -0 . 0 1 989 0 . 06584 0 . 6 1 852 -0 . 06944 -0 . 1 1 767 0 . 08397 0 . 022 1 6  -0 . 03042 

V 1 7  -0 . 02 1 06 0 . 024 1 3  -0 . 1 9479 -0 . 0 1 475 -0 . 06944 0 . 65440 -0 . 02958 -0 . 00830 0 . 1 1 648  0 . 02786 

V 1 8  -0 . 00 1 80 -0 . 00540 0 . 02836 -0 . 20942 - 0 . 1 1 767 -0 . 02958 0 . 37 1 69 -0 . 03764 -0 . 03298 0 . 1 9706 

V20 -0 . 00468 -0 . 1 0836 0 . 00224 0 . 04689 0 . 08397 -0 . 00830 -0 . 03764 0 . 46757 -0 . 0 1 009 -0 . 03095 

V21 0 . 0 1 228 0 . 00474 -0 . 23034 0 . 0 1 406 0 . 022 1 6  o .  1 1 648 - 0 . 03296 -0 . 0 1 009 0 . 4 0549 -0 . 02967 

V22 -0 . 0125 1 0 . 02391 0 . 0 1 034 -0 . 1 8942 -0 . 03042 0 . 02766 0 . 1 9706 -0 . 03095 -0 . 02967 0 . 34233 

V24 0 . 0 1 066 0 . 03009 0 . 0 1 4 85 -0 . 06469 0 . 00 1 72 0 . 02659 0 . 062 1 3  0 . 02294 0 . 0 1 8 1 1  0 . 05230 
V25 0 . 01 168 -0 . 08647 -0 . 02261 0 . 02533 0 .  06662 0 . 0 1 449 -0 . 0354 9 0 . 09547 0 . 02333 0 . 00496 

V26 -0 . 02466 -0 . 00707 -0 . 2 1 230 0 . 0 1 555 -0 . 00354 0 . 12669 - 0 . 02482 0 . 06073 o. 1 0 958 -0 . 00326 

V27 0 . 0 1 882 0 . 03 1 27 0 . 0 1 297 -0 . 04839 0 . 00 365 0 . 02025 -0 . 00 177  0 . 00 1 06 0 . 00ll59 -0 . 1 3 1 69 

V30 -0 . 0 1 35 1  -0 . 00628 0 . 03965 -0 . 01 1 60 -0 . 02366 0 . 006 1 9  0 . 05027 -0 . 03555 -0 . 029 1 4  -0 . 00 1 64 

V34 -0 . 02204 0 . 00267 -0 . 00766 0 . 0 1 036  -0 . 05 1 9 1  -0 . 01 767 .,.0 . 054 1 9  0 . 00474 0 . 0 1 045 -0 . 006 1 2  

V35 -0 . 0266 1 -0 . 03903 0 . 00 1 08 -0 . 00240 0 . 0 1 052 0 . 0032 1 -0 . 02 1 4 9  -0 . 06347 -0 . 03225 -0 . 0254 1 

V36 -0 . 01 3ll5 0 . 06 1 59 0 . 02762 -0 . 0 1 2 1 8  0 . 024ll0 -0 . 05391  0 . 029 1 9  -0 . 02335 -0 . 00635 0 . 04295 

V37 0 .  00592 0 . 0 1 992 0 . 00989 -0 . 00555 0 . 01 373 -0 . 0 1 678 0 . 00583 -0 . 0 1 064 -0 . 00305 0 . 0 1 635 

V38 0 . 00544 0 . 0 1 896 0 . 00609 0 . 00206 0 . 0 1 8 1 2  -0 . 00694 0 . 00 1 1 7  0 . 000 1 3  0 . 00823 0 . 00647 
V39 -0 . 04668 0 .00582 -0 . 0 1 1 91 -0 . 00 1 ll 9  -0 . 03364 0 . 03536 0 . 02 4 1 4  0 . 0 1449  0 . 02279 0 . 00490 

V40 -0 . 0 1549 -0 . 00666 -0 . 0 1053 0 . 00 322 -0 . 00595 0 . 02332 0 . 00757 0 . 00629 0 . 00775 0 . 00338 

V41  -0 . 005 1 7  -0 . 005 1 6  -0 . 00674 -0 . 00392 -0 . 0 1 206 0 . 0 1 56 3  0 . 00932 -0 . 00 1 04 0 . 00 1 03 0 . 00675 

V42 -0 . 05630 -0 . 02927 -0 . 00347 0 .  0 3290 0 . 0 1 1 1 0 0 . 05404 -0 . 0 1 1 58 -0 . 00566 0 . 05 1 76 -0 . 0 1 932 

V43 o .  00 1 1 3  -0 . 05980 0 . 03609 0 . 00509 0 . 0 1 22 1  -0 . 04286 0 . 0 1 5 1 3  0 . 00065 -0 . 04660 -0 . 0 1 592 

V 52 -0 . 02428 0 . 04 1 3 1  -0 . 00 1 76 -0 . 02940 0 . 07765 0 . 05675 0 . 03261 -0 . 05626 0 . 00375 0 . 047 1 6  

V 53 -0 . 006 1 9  -0 . 0 1 072 0 . 0 1522 0 . 00390 -0 . 0 1 546 -0 . 0 1 850 -0 . 00962 0 . 0 1 635 -0 . 04837 -0 . 00632 

V 54 0 . 02956 0 . 0 1 635 -0 . 00253 0 . 00550 0 . 03607 0 . 00754 -0 . 0 1 1 1 6 0 . 00 1 79 0 . 03753 0 . 0 1 725 
V 55 -0 . 06020 0 . 00179 -0 . 05076 0 . 05925 0 . 02 944 -0 . 02035 -0 . 04 9 1 4  -0 . 0 1 30 1  0 . 04 974 -0 . 05 1 1 0  

V 56 -0 . 02226 -0 . 0 1 628 -0 . 0 1 952 -0 . 00769 -0 . 04 6 1 6  0 . 07 1 47 0 . 0 1 279 -0 . 00 1 4 3  0 . 00 1 1 6 0 . 0 1 326 

V 57 -0 . 1 6036 -0 . 00537 -0 . 00259 0 . 00847 -0 . 00462 -0 . 0073 1  -0 . 00 1 1 9 0 . 00860 -0 . 0 1 439 -0 . 00084 

V 58 0 . 0 1 474 0 . 00740 -0. 00276 -0 . 0 1 083 0 . 0 1 78 1  0 . 00268 0 . 0 1 226 -0 . 00697 0 . 00894 0 . 0 1 697 

V 59 -0 . 02053 -0 . 06 1 70 -0 . 00032 -0 . 05472 -0 . 05032 -0 . 0254 1 0 . 02 984 -0 . 1 1 326 -0 . 03 1 1 0 -0 . 0 1 409 

V60 0 .  03960 0 . 04529 0 . 00374 0 . 03685 0 . 04627 0 . 00 1 38 -0 . 03625 0 . 060 1 1  0 . 03337 0 . 0 1 1 60 

OVASS -0. 02969 -0 . 00264 0 . 0 1 623 -0 . 035 1 3  -0 . 0 1 522 0 . 0 1 1 1 5 0 . 00854 -0 . 02902 -0 . 0 1 843  0 . 02391  

SEX 0 . 07 1 20 0 . 022 1 0  0 . 02622 0 . 00608 -0 . 0494 3 -0 . 04420 -0 . 0 1 770 -0 . 00697 -0 . 02153  -0 . 02541  

AGE -0 . 0204 1 0 , 00 1 7 8  -0 . 03465 -0 . 03504 -0 . 1 36 1 8  -0 . 04 9 1 3  0 . 0 3 1 4 0  -0. 02756 -0 . 00636 0 . 02606 
w � 
� 



V24 V25 V26 V27 

V 1  o .  0 1 068 0 . 0 1 1 68 -0 . 02488 0 . 0 1 882 
V3 0 . 03009 -0 . 08647 -0 . 00707 0 . 03 1 27 
V4  0 .  0 1 485 -0 . 0226 1 -0 . 2 1 230 0 . 01 297 
V5 -0 . 06489 0 . 02533 0 . 0 1 555 -0. 04839 
V 1 6  0 . 00 172 0 . 06662 -0 . 00354 0 . 00385 
V 1 7  0 . 02659 0 . 0 1 449 0 . 1 2689 0 . 02025 
V 1 8  0 . 0621 3 -0 . 03549 -0 . 02482 -0 . 00 1 77 
V20 o .  02294 0 . 09547 0 . 06073 0 . 00 1 08 
V21  0 . 0 1 81 1 0 . 02333 0 . 1 0958 0 . 00459 
V22 o. 05230 0 . 00496 -0 . 00328 -0 . 1 3 1 69 
V24 D .  79350 -0 . 02252 -0 . 02688 -0 . 04636 
V25 -0 . 02252 0 . 426 1 4  -0 . 0 1 238 -0 . 00 1 4 0  
V26 -0 . 02688 -0 . 0 1 238 0 . 68560 -0 . 00648 
V27 -0 . 04636 -0 . 00 1 40 -0 . 00648 0 . 62734 
V 3D o. 04807 -0 . 25238 -0 . 00930 0 . 0 1 6 1 6  
V34 -0 . 0 1 628 -0 . 01040  -0 . 00862 -0 . 02101 
V 35 -0 . 0 1 1 85 -0 . 00726 -0 . 03 1 9 1  -0 . 00864 
V36 -0 . 02205 -0 . 00240 -0 . 03763 -0 . 0 1 455 
V 37 -0 . 00858 0 . 00038 -0 . 0 1 157 -0 . 02063 
V38 -0 . 00478 -0 . 00863 -0 . 02246 -0 . 0 1 895 
V 39 -0 . 0 1 1 4 8  0 . 0 1 309 0 . 04705 0 . 0 1 1 06 
V40 -0 . 0 1 8 1 9  0 . 00036 0 . 0 1 280 -0 . 00479 
V 4 1  -0 . 01 768 0 . 00980 0 . 0 1 877 -0 . 00028 
V42 0 . 03942 0 . 04500 0 . 04 5 1 7  0 . 03683 
V43 0 . 05226 - 0 . 00882 -0 . 02399 0 . 0 1 438 
V 52 0 .  0 1 847 0 . 01 487 0 . 04 904 -0 . 00562 
V 53 0 . 0 1 574 -0 . 0 1 855 -0 . 0 1 872 -0 . 04 384 
V 54 -0 . 09386 -0 . 02503 -0 . 00723 -0 . 04309 
V 55 0. 00766 0 . 03864 0 . 02345 -0 . 0 1 985 
V 56 0 .  03775 0 . 04453 -0. 00685 0 . 0 1 4 91  
V 57 -0 . 05996 -0 . 02868 0 . 00767 -0 . 03424 
V 58 -0 . 02667 -0 . 00 1 3 1  -0 . 00345 -0 . 02959 
V 59 0 .  03250 -0 . 06479 0 . 00793 0 . 00945 
V60 -0 . 0592 1 0 . 0 1 428 0 . 00209 -0 . 00226 
OVASS 0 .00778 -0 . 05832 -0 . 0231 1 o: o2684 
SEX -0 . 04284 -0 . 0 1 206 -0 . 1 0620 0 . 03 1 73 
AGE 0 . 09220 0 . 0 1 1 7 1  0 . 0 1 1 57 0 . 06722 

V30 V34 V35 

-0 . 0 1 35 1  -0 . 02204 -0 . 0266 1 
-0 . 00628 0 . 00287 -0 . 03903 

0 . 03965 -0 . 00788 0 . 00 1 08 
-0 . 0 1 1 80 0 , 0 1 038 -0 . 00240 
-0 . 02386 -0 . 05 1 9 1 0 . 0 1 052 

0 , 00 8 1 9  -0 . 0 1 787 0 . 00321 
0 . 05027 -0 . 05 4 1 9  -0 . 02 1 49 

-0 . 03555 0 , 00474 -0 . 08347 
-0 . 02 9 1 4  0 . 0 1 045 -0 . 03225 
-0 . 00 1 64 -0 . 00612  -0 . 0254 1 

0 . 04807 -0 . 0 1 628 -0 . 0· 1 1 85 
-0 . 25238 -0 . 0 1 040 -0 . 00726 
-0 . 00930 -0 . 00862 -0 . 03 1 9 1  

0 . 0 1 6 1 6  -0 . 02707 -0 . 00864 
0 . 400 1 2  -0 . 06061 -0 . 03852 

-0 . 0606 1 0 . 37409 o. 1 5 7 1 0  
-0 . 03852 o. 1 5 7 1 0  0 . 26880 
-0 . 0 1 428 -0 . 00308 0 . 0 1 282 
-0 . 00290 -0 . 0 1 095 -0 . 01 823  

0 . 00902 -0 . 0 1 643  -0 . 0067 3 
-0 . 00 1 38 0 . 07705 0 . 04077 

0 . 00785 -0 . 0064 1 -0 . 0 1 3 1 9  
-0 . 005 1 4  -0 . 0 1 235 -0 . 00879 
-0 . 0 1 636 -0 . 05022 -0 . 03 1 86 

0 . 04739 -0 . 05434 -0 . 03435 
0 . 00757 -0 . 0764 3 -0 . 02993 

-0 . 08 1 33 -0 . 02085 -0 . 0 1 386 
0 . 067 1 3  0 . 00648 -0 . 0 1 550 

-0 . 05667 -0 . 06204 -0 . 03523 
-0 . 0 1 487 -0 . 000 1 8  -0 . 00060 

0 . 05965 -0 . 00969 0 . 00298 
0 . 00001 0 . 0 1 054 0 . 00998 

-0 . 00043 -0 . 05096 -0 . 00 1 36 
0 . 0 1 387 0 . 04395 -0 . 00623 

-0 . 00608 -0 . 0 1 5 1 8  0 . 0 1 1 0 1  
-0 . 04645 0 . 03251 0 . 03530 
-0 . 05368 0 . 02225 0 . 022 1 9  

V36 V37 

-0 . 0 1 345 0 . 00592 
0 . 06 1 59 0 . 0 1 992 
0 . 02782 0 . 00989 

-0 . 0 1 2 1 8  -0 . 00555 
0 . 02440 0 , 0 1 373 

-0 . 05391  -0 . 0 1 678 
0 . 02 9 1 9  0 . 00583 

-0. 02335 -0 . 0 1 064 
-0 . 00635 -0 . 00305 

0 . 04295 0 . 0 1 635 
-0 . 02205 -0 . 00858 
-0 . 00240 0 . 00038 
-0 . 03763 -0 . 01 1 57 
-0 . 0 1 455 -0 . 02063 
-0 . 0 1 428  -0 . 00290 
-0 . 00308 -0 . 01 095 

0 . 0 1 282 -0 . 0 1 823 
0 . 57452 0 . 0806 1 
0 . 08061 0 . 05130 
0 . 08749 0 . 04790 
0 . 0 1 276 -0 . 03 1 24 

-0 . 00 1 52 -0 . 02939 
0 . 00474 -0 . 02036 
0 . 0 1 234 0 . 00098 

-0 . 0 1 205 0 . 00564 
-0 . 03 1 68 -0 . 00 1 23 
-0 . 05406 -0 . 00 1 53 

0 . 08289 -0 . 00779 
-0 . 04807 -0 . 00407 
-0 . 1 0624 -0 . 0 1 024 

0 . 00621 -0 . 00685 
o. 1 5403 0 . 04 1 88 
0 . 00696 -0 . 0 1 224 
0 . 00806 0 , 0 1 429 
0 . 03679 0 . 00972 
0 . 02 0 1 8  0 . 00604 
0 . 00946 -0 . 03 1 80 

V38 

0 . 00544 
0 . 0 1 896 
0 . 00609 
0 . 00206 
0 . 0 1 81 2  

-0 . 00894 
0 . 00 1 1 7  
0 . 000 1 3  
0 . 00823 
0 . 00847 

-0 . 00478 
-0 . 00863 
-0 . 02246 
-0 . 0 1 895 

0 . 00902 
-0 . 0 1 64 3  
-0 . 00673 

0 . 08749 
0 . 04790 
0 . 06 1 63 

-0 . 03785 
-0 . 02245 
-0 . 03 1 94 

0 . 00492 
0 . 0 1 3 1 4  
0 . 00483 

-0 . 00878 
0 . 00 1 23 

-0 . 00258 
-0 . 00729 
-0 . 00094 

0 . 04 554 
-0 . 0065 1 

0 . 0 1 1 4 4  
-0 . 00365 

0 . 00213 
-0 . 02702 

w � \.Jl 



V39 V40 V4 1 V42 

V 1  -0 . 04668 -0 . 0 1 54 9  -0 . 005 1 7  -0. 05630 
V3 0 . 00582 -0 . 00886 -0 . 005 1 6  -0 . 02927 
V4 -0 . 01 1 91  -0 . 0 1 053 -0 . 00674 -0 . 00347 
V5 -0 . 00149  0 . 00322 -0 . 00392 0 . 03290 
V 1 6  -0 . 03364 -0. 00595 -0 . 0 1 206 0 . 0 1 1 1 0 
V 1 7  0 . 03536 0 . 02332 0 . 0 1 563 0 . 05404 
V 1 8  0 . 024 1 4  0 . 00757 0 . 00932 -0 . 0 1 1 58 
V20 0 . 0 1 449 0 . 00629 -0 . 00 1 04 -0 . 00586 
V21 0. 02279 0 . 00775 0 . 00 1 03 0 . 05 1 76 
V22 0 , 00490 0 . 00338 0 . 00675 -0 . 0 1 932 
V24 -0 . 0 1 1 4 8  -0 . 0 1 8 1 9  -0 . 0 1 766 0 . 03942 
V25 o. 0 1 309 0 . 00036 0 . 00960 0 . 04500 
V26 0 . 04705 0 . 0 1 280 0 . 0 1 877 0 . 04 5 1 7  
V27 0 . 0 1 106 -0 . 00479 -0 . 00026 0 . 03683 
V30 -0 . 00 1 38 0 . 00765 -0. 005 1 4  -0 . 0 1 636 
V 34 0 . 07705 -0 . 0064 1 -0 . 0 1 235 -0 . 05022 
V35 0 . 04077 -0 . 0 1 3 1 9  -0 . 00879 -0 . 03 1 86 
V 36 0 . 0 1276 -0 . 00 1 52 0 . 00474 0 . 0 1 234 
V 37 -0 . 03124 -0 . 02939 -0 . 02036 0 . 00096 
V36 -0 . 03765 -0 . 02245 -0 . 03 1 94 0 . 00492 
V 39 0 . 324 1 6  0 . 08747 0 . 09455 0 . 06007 
V40 0. 08747 0 . 06 1 02 0 . 05 1 46 0 . 02 7 1 6  
V 4 1  0 .  09455 0 . 05 1 46 0 . 06564 0 . 03538 
V42 0 . 06007 0 . 027 1 6  0 . 03536 0 . 66 1 6 1  
V43 0 . 00065 0 . 00566 -0 . 00092 -0 . 02878 
V 52 -0 . 03465 -0 . 00 1 1 9  -0 . 00444 0 . 07661 
V 53 -0 . 03766 -0 . 0 1 652 -0 . 0 1 224 -0 . 1 7 4 1 0  
V 54 -0 . 00320 0 . 0 1 053 0 . 0 1 293 0 . 1 2682 
V 55 o. 00737 0 . 00439 -0 . 00307 0 . 00043 
V 56 0 . 02209 0 . 00666 -0 . 00062 0 . 06700 

V 57 -0 . 00266 0 . 020 1 3  0 . 007 1 3  0 . 04796 
V 56 o. 1 1 1 94 0 . 04200 0 . 04635 0 . 04 35 1  
V 59 0 . 00503 -0 . 00495 -0 . 009 1 6  -0 . 04239 
V60 -0 . 0 1 8 1 3  0 . 00226 0 . 00 3 1 6  0 . 00642 
OVASS 0 . 0 1 2 1 4  -0 . 02087 - 0 . 00635 -0 . 06788 
SEX -0 . 02374 -0. 02335 -0 , 01 1 74 -0 . 00684 
AGE 0 . 04847 0 . 00764 0 , 0 1 073 -0 . 0255 1 

V43 V 52 V 53 

0 . 00 1 1 3  -0 . 02428 -0 . 006 1 9  
- 0 . 05980 0 . 04 1 3 1  -0 . 0 1 072 

0 . 03609 -0 . 00 1 76 0 . 0 1 522 
0 . 00509 -0 . 02940 0 . 00390 
0 . 0 1 22 1  0 . 07765 -0 . 0 1546 

-0 . 04286 0 . 05675 -0 . 0 1 850 
0 . 0 1 5 1 3  0 . 03261 -0 . 00962 
0 . 00065 -0 . 05628 0 . 0 1 635 

-0 . 04680 0 . 00375 -0 . 04837 
-0 . 0 1 592 0 . 04 7 1 8  -0 . 00832 

0 . 05226 0 . 0 1 847 0 . 0 1 574 
-0 . 00862 0 . 0 1 467 -0 . 0 1 855 
-0 . 02399 0 . 04904 -0 . 0 1 872 

0 . 0 1 4 38 - 0 . 00562 -0 . 04 384 
0 . 04739 0 . 00757 -0 . 08 1 33 

-0 . 054 34 -0 . 07643 -0 . 02065 
- 0 . 03435 -0 . 02993 -0 . 0 1 366 
-0 . 0 1 205 -0 . 03 1 66 -0 . 05406 

0 . 00564 -0 . 00123  -0 . 00 1 53 
0 . 0 1 3 1 4  0 . 00463 -0 . 00876 
0 . 00065 -0 . 03465 -0 . 03766 
0 . 00588 -0 . 00 1 1 9  -0 . 0 1 652 

-0 . 00092 -0 . 00444 -0 . 0 1 224 
-0 . 02878 0 . 07661 -0 . 1 7 4 1 0  

0 . 89 399 -0 . 05077 -0 . 09696 
-0 . 05077 0 . 87261 -0 . 02006 
-0 . 09898 -0 . 02006 o .. 73706 
-0 . 034 1 9  0 . 07440 -0. 09654 

0 . 03 1 59 0 . 0 1 869 -0 . 05457 
0 .  06835 -0 . 03 1 1 0  -0 . 02940 
0 . 04 1 61 0 . 02 1 39 -0 . 0 1 942 
0 . 02431  -0 . 0 1 68 1  -0 . 046 1 0  
0 . 02960 -0 . 0 1 890 0 . 03720 

-0 . 06337 0 . 05 1 00 -0 . 00290 
-0 . 04005 -0 . 02003 -0 . 0 1 796 

0 . 00955 -0 . 1 0831  -0 . 04425 
-0 . 00262 -0 . 10531  -0 . 03 1 1 1  

V 54 V 55 

0 . 02958 -0 . 06020 
0 , 0 1 635 0 . 00 1 79 

-0 . 00253 -0 . 05076 
0 . 00550 0 . 05925 
0 . 0 3607 0 . 02944 
0 . 00754 -0 . 02035 

-0 . 0 1 1 1 6 -0 . 04 9 1 4  
0 . 00 1 79 -0 . 0 1 30 1  
0 . 03753 0 . 04 974 
0 . 0 1 725 -0 . 05 1 1 0  

-0 . 09386 0 . 00766 
-0 . 02503 0 . 03864 
-0 . 00723 0 . 02345 
-0 . 04 309 -0 . 0 1 985 

0 . 06 7 1 3  -0 . 05667 
0 . 00648 -0 . 06204 

-0 . 0 1 550 -0 . 03523 
0 . 08289 -0 . 04807 

-0 . 00779 -0 . 00407 
0 . 00 1 23 -0 . 00258 

-0 . 00320 0 . 00737 
0 . 0 1 053 0 . 00 4 39 
0 . 0 1 293 -0 . 00307 
o. 12662 0 . 00043 

-0 . 034 1 9  0 . 03 1 59 
0 . 07440 0 . 0 1 669 

-0 . 09654 -0 . 05457 
0 . 79347 -0 . 1 3586 

-0 . 1 3588 0 . 84 359 
-0 . 00763 0 . 02201 
-0 . 02354 0 . 06664 

0 . 02007 -0 . 02069 
-0 . 02600 0 . 00296 

0 . 05734 -0 . 03523 
-0 . 06085 -0 . 03604 

0 . 03624 0 . 0 1 783 
-0 . 06846 0 . 069 1 6  

V 56 

-0 . 02226 
-0 . 0 1 628 
-0 . 0 1 952 
-0 . 00789 
-0 . 04 6 1 6  

0 . 07 1 47 
0 . 0 1 279 

-0 . 00 1 4 3  
0 . 00 1 1 6  
0 , 0 1 326 
0 . 03775 
0 . 04453 

-0 . 00685 
0 . 0 1 4 9 1  

-0 . 0 1 487 
-0 . 000 1 8  
-0 . 00060 
-0 . 1 0624 
-0 . 0 1 024 
-0 . 00729 

0 . 02209 
0 . 00666 

-0 . 00062 
0 . 06700 
0 . 06835 

-0 . 03 1 1 0  
-0 . 02940 
-0 . 00763 

0 . 0220 1 
0 . 93 1 29 
0 .  00 1 06 

-0 . 0 1 338 
-0 . 0 1 702 
-0 . 0 1 395 

0 . 00763 
0 . 02079 
0 . 0 3 1 00 

w � (]\ 



V 57 V 58 V 59 

V 1  ...() . 1 8036 0 . 0 1 11711 -0 . 02053 
V 3  ...() . 00537 0 . 007110 -0 . 06 1 70 
V II  ...() . 00259 -0 . 00276 -0 . 00032 
V S  0 . 008117 -0 . 0 1 083 -0 . 051172 
V 1 6  -0 . 001162 0 . 0 1 7 8 1  -0 . 05032 
V 1 7 -0 . 0073 1 0 . 00268 -0 . 02511 1 
V 1 8 -0 . 001 1 9  0 . 0 1 226 0 . 029811 
V 20 o .  00860 -0 . 00697 -0 . 1 1 328 
V 2 1  -0 . 011139 0 . 00894 -0 . 03 1 1 0 
V 22 -0 . 000811 0 . 0 1 697 -0 . 0 1 1109 
V 211 -0 . 05996 -0 . 02667 0 . 03250 
V 25 -0 . 02868 -0 . 00 1 3 1  -0 . 06479 
V26 o. 00767 -0 . 003115 0 . 00793 
V27 -0 . 031124 -0 . 02959 0 . 00945 
V 30 o .  05965 0 . 00001 -0 . 000113 
V311 -0 . 00969 0 . 0 1 0511 -0 . 05096 
V 35 0 . 00298 0 . 00998 -0 . 00 1 36 
V36 0. 00621 0 . 1 5403 0 . 00696 
V37 -0 . 00685 0 . 04 1 88 -0 . 0 1 2211 
V 38 -0 . 00094 0 . 045511 -0. 0065 1 
V39 -0 . 00266 0 . 1 1 1 94 0 .00503 
VIIO 0 . 0201 3  0 . 011200 -0 . 001195 
V 4 1  0 . 00713 0 . 011635 -0 . 009 1 6  
V ll 2  0 . 011796 0 . 04351 -0 . 04239 
Vll3 0 . 011 1 61 0 . 0211 31  0 . 02980 
V 52 0 . 02 1 39 -0 . 0 1 68 1  -0 . 0 1 890 
V 53 -0 . 0 1 942 -0 . 011 6 1 0  0 . 03720 
V 54 -0 . 02354 0 . 02007 -0. 02600 
V 55 0. 066811 -0 . 02069 0 . 00296 
V 56 0 . 00 108 -0 . 0 1 338 -0 . 0 1 702 
V 57 0 .  29426 -0 . 00462 -0 . 0 1 11 4 1  
V 58 -0 . 00462 0 . 2 1 1 39 0 . 02774 
V 59 -0 . 0 1114 1 0 . 02774 0 . 372 1 8  
V60 -0 . 0 1 8 1 6  -0 . 05656 -0 . 2 1 639 
OVASS -0. 1 1 11 30 -0 . 02385 -0 . 02567 
SEX -0 . 03769 0 .00746 0 . 02644 
AGE 0 . 02061 -0 . 0 1 3311 0 . 02428 

V60 OVASS 

0 . 03980 -0 . 02969 
0 . 011529 -0 . 002611 
0 . 003711 0 . 0 1 823 
0 . 03685 -0 . 035 1 3  
0 . 011627 -0 . 0 1 522 
0 . 00 1 38 0 . 0 1 1 1 5 

-0 . 03625 0 . 00854 
0 . 080 1 1 -0 . 02902 
0 . 03337 -0. 0 1 811 3  
0 . 0 1 1 60 0 . 02391  

-0. 0592 1 0 . 00778 
0 . 0 1 428 -0 . 05832 
0 . 00209 -0 . 0231 1 

-0. 00226 0 . 02684 
0 . 0 1 387 -0 . 00608 
0 . 011395 -0 . 0 1 5 1 8  

-0 . 00623 0 . 0 1 1 0 1  
0 . 00806 0 . 03679 
0 . 0 1 42 9  0 . 00972 
0 . 0 1 1 11 4  -0 . 00365 

-0. 0 1 8 1 3 0 . 0 1 2 1 11  
0 . 00226 -0 . 02087 
0 . 003 1 8  -0 . 00635 
0 . 008112 -0 . 06788 

-0. 06337 -0 . 011005 
0 . 05 1 00 -0 . 02003 

-0 . 00290 -0 . 0 1 796 
0 . 057311 -0 . 06085 

-0 . 03523 -0 . 03604 
-0 . 0 1 395 0 . 00763 
-0 . 0 1 8 1 6  -0 . 1 1 4 30 
-0 . 05656 -0 . 02385 
-0 . 2 1 639 -0 . 02567 

0 . 66525 0 . 03817  
0 . 03 8 1 7  0 . 5 1 020 

-0 . 07485 -0 . 01 096 
-0 . 07567 0 . 06839 

SEX 

0 . 07 1 20 
0 . 02210  
0 . 02622 
0 . 00608 

-0 . 0119113 
-0 . 0111120 
-0 . 0 1 770 
-0 . 00697 
-0 . 02 1 5 3  
-0 . 025 11 1  
-0 . 04284 
-0 . 0 1 206 
-0 . 1 0620 

0 . 03 1 73 
-0 . 04645 

0 . 03251 
0 . 03530 
0 . 020 1 8  
0 . 006011 
0 . 00273 

-0 . 02374 
-0 . 02335 
-0 . 0 1 1 74 
-0 . 006811 

0 . 00955 
-0 . 1 08 3 1  
-0 . 04425 

0 . 03624 
0 . 0 1 783 
0 . 02079 

-0 . 03769 
0 . 00746 
0 . 02644 

-0 . 07485 
-0 . 0 1 096 

0 . 82973 
0 . 1 7506 

AGE 

-0 . 02011 1  
0 . 00 1 78 

-0 . 031165 
-0 . 035011 
-0 . 1 36 1 8  
-0 . 04 9 1 3  

0 . 0 3 1 40 
-0 . 02756 
-0 . 00636 

0 . 02606 
0 . 09220 
0 . 0 1 1 7 1  
0 . 0 1 157 
0 . 06722 

-0 . 05368 
0 . 02225 
0 . 02 2 1 9  
0 . 009116 

-0 . 03 1 80 
- 0 . 02702 

0 . 04 8117 
0 . 007611 
0 . 0 1 073  

-0 . 025 5 1  
-0 . 00262 
-0. 1 05 3 1  
-0 . 03 1 1 1  
-0 . 068116 

0 . 06 9 1 8  
0 . 03 1 00 
0 . 02061 

-0 . 0 1 334 
0 . 02428 

-0 . 07567 
0 . 06839 
0 . 1 7506 
0 . 68559 

w .p. -...) 



IMAGE COVAR IANCE MATRIX • •  

V 1  V3 V4  V 5  V 1 6  V 1 7  V 1 8  V20 V 2 1  V22 

V 1  o .  74346 0 . 32446 0 . 27726 0 . 31 348 0 . 27371  0 . 1 8009 0 . 22045 0 . 27034 0 . 24 990 0 . 1 9946 
V3 0 . 32446 0 . 4567 1 0 . 27865 0 . 208 1 9  0 . 1 6 120 0 , 1 4745 0 . 2 1 638 0 . 33553 0 . 32531 0 . 1 2 6 1 7  
V4  0 . 27726 0 . 27865 0 . 67931  0 .23779 0 . 20682 0 . 23 174 0 . 23458 0 . 1 9340 0 . 4 3662 0 . 1 3786 
V5 0. 3 1 348 0 . 208 1 9  0 . 23779 0 . 75258 0 . 1 7035 0 . 1 4088 0 . 32502 0 . 22644 0 . 28663 0 . 40502 
V 1 6  0 . 27371 0 . 1 6 1 20 0 . 20682 o .  17035 0 . 38 1 4 8  0 . 22 1 36 0 . 22557 0 . 06735 o. 1 0865 -0 . 1 0 1 3 1 

V 1 7  0 . 1 8009 0 . 14745 0 . 23 1 74 0 . 14088 0 . 22 1 36 0 . 34560 0 . 22784 0 . 0505 1 0 . 26027 -0 . 02062 

V 1 8  0 . 22045 0 . 2 1 638 0 . 23458 0 . 32502 0 . 22557 0 . 22784 0 . 6283 1 0 . 02710  0 . 1 1 264 0 . 1 1 233 

V20 0 . 27034 0 . 33553 0 . 1 9340 0 . 22644 0 . 06735 0 . 05051 0 . 02 7 1 0  0 . 53243 0 . 32796 0 . 1 6737 

V2 1 0 .  24 990 0 . 32531 0 . 4 3662 0 . 28663 0 . 1 0665 0 . 26027 0 . 1 1 264 0 . 32796 0 . 59451  0 . 1 9506 

V22 0 . 1 9946 0 . 1261 7 0 . 1 3766 0 . 40502 -0 . 1 0 1 3 1  -0. 02062 o. 1 1 233 0 . 1 6737 0 . 1 9506 0 . 65767 
V24 0 . 05922 -0 . 1 0044 -0 . 06296 0 . 04559 -0 . 062 1 9  -0 . 04864 0 . 04 6 1 7  -0 . 09392 -0 . 06 1 1 6  0 . 09622 
V25 o. 1 898 1 0 . 26629 0 . 1 0751 0 . 1 0665 o .  1 4757 0 . 03624 0 . 07932 0 . 1 5432 o. 1 48 1 1 0 . 0 1 856 
V26 o. 1 0862 0 . 099 1 5  0 . 2084 1 0 . 09752 0 . 1 1 566 o .  1 9551 0 . 09400 -0 . 0 1296 0 . 25095 0 . 00961 
V27 o. 1 6944 0 . 04725 0 . 05945 0 . 39777 -0 . 06246 -0 . 02520 0 . 07001  0 . 1 0 1 72 0 . 1 0780 0 . 38520 
V 30 o .  09353 0 . 325 1 8  0 . 1 1 072 0 . 03088 0 . 05329 -0. 00529 0 . 04996 0 . 1 8343 0 . 1 3722 0 . 06646 
V34 0 . 1 5468 0 . 09959 0 . 07795 0 . 1 334 1 0 . 27454 0 . 1 4376 0 . 24 267 -0 . 09026 -0. 0304 1 -0 . 05994 
V35 o. 3 0 1 72 0 . 383 1 3  0 . 26448 0 . 25 324 -0 . 03692 0 . 0 1 724 0 . 02 1 5 3  0 . 5 1 363 0 . 38938 0 . 24 952 
V 36 -0 . 05584 -0 . 07040 -0 . 06620 -0 . 1 7090 -0 . 03 1 95 -0 . 04 2 1 5  -0 . 09534 -0 . 07583 -0 . 07 1 07 -0 . 06436 
V 37 o .  33303 0 . 34281 0 . 2 1 }62 o. 1 81 1 1  -0 . 00997 0 . 03087 0 . 0 1 4 35 0 . 50005 0 . 35058 o. 1 7596 
V38 -0 . 1 4039 -0 . 1 9440 -0. 1 1 476 -0 . 09296 0 . 1 3338 -0 . 0 1 727 0 . 05674 -0 . 36474 -0 . 27274 -0 . 1 1 1 23 
V39 -0 . 03129 -0 . 27806 -0 . 2 1 634 -0 . 1 84 1 5  -0 . 07272 -0 . 03725 -0 . 1 6501 -0 . 24377 -0 . 2 1 963 -0 . 07 394 
V40 0 . 2 9563 0 . 3 1 26 1  o .  1 83 1 4  0 . 1 35 1 2  -0 . 04 1 54 0 . 02021 -0 . 007 32 0 . 45 1 82 0 . 3 1 61 0  0 . 1 4247 
V 4 1  -0 . 1 3 1 73 -0 . 12525 -0 . 05918  -0 . 00685 0 . 1 4434 0 . 06023 0 . 1 2680 -0 . 23630 -0 . 1 6052 -0 . 07066 

V42 0. 1 7365 0 . 23 145 0 . 02636 0 . 04882 0 . 09663 0 . 04789 0 . 02245 0 . 24086 0 . 1 3 1 2 1  0 . 03885 

V43 0 . 00860 0 . 076 12  0 . 06661 0 . 0 1 1 50 0 . 0 1 1 40 -0 . 00462 0 . 0 1 200 0 . 1 0401  0 . 06039 0 , 0 1 635 
V 52 0 . 02777 0 . 042 1 3  -0 . 0 1 660 0 . 00566 -0 . 0 1 024 0 . 00069 0 . 00002 o. 1 0206 0 . 05955 0 . 04560 

V 53 0 . 20517 0 . 1 9891 0 . 1 3078 0 . 09661 0 . 061 1 1  0 . 02549 0 . 06685 0 . 1 4784 0 . 1 2 3 1 2  0 . 08 1 66 

V 54 0 . 12916  0 . 03931 0 . 03684 0 . 09479 0 . 00470 0 . 02749 0 . 04 5 1 6  0 .  05873 0 . 04528 0 . 05464 

V 55 0. 06547 0 . 08994 0 . 04557 0 . 07355 0 . 06355 0 . 06 1 36 0 . 01 420 0 . 09 1 94 0 . 07529 0 . 00777 

V 56 0 . 0327 1 0 . 00294 0 . 02266 0 . 00 1 0 1  0 . 02259 0 . 03633 0 . 02080 0 . 0 1 847 0 . 03961 -0 . 002 1 0  

V 57 0 . 57681 o. 1 8 1 1 8  0 . 20958 0 . 30087 0 . 25354 0 . 1 6300 0 . 2 1 775 0 . 1 0096 0 . 1 4 1 77 0 . 1 6496 
V 58 -0 . 32797 -0 . 1 6580 -0 . 1 1 404 -0 . 09 1 73 -0 . 1 6 1 5 1  -0. 06809 -0 . 05063 -0 . 22262 -0 . 1 0293 -0 . 02986 
V 59 0 . 4 3594 0 . 4 1 1 20 0 . 30247 0 . 35 1 89 0 . 1 9264 0 . 1 5563 0 . 27803 0 . 34844 0 . 30 4 1 9  0 . 25 6 1 4  

V60 -0 . 17308 -0 . 06528 -0 . 09625 -0 . 05200 -0 . 04 2 1 9  -0 . 0 1 355 -0 . 05543 -0 . 08600 -0 . 09 1 52 -0 . 07598 

OVASS 0 . 50726 0 . 29865 0 . 20317  0 . 25 6 1 7  0 . 1 8261 0 . 09854 0 . 24631  0 . 1 6696 o. 1 64 63 0 . 1 6422 

SEX -0 . 07658 -0 . 06544 -0 . 03886 -Q . 05 1 53 -0 . 08290 -0 . 09244 -0 . 04455 -0 . 1 1 6 1 4  -0 . 07687 -0 . 04728 

AGE 0 . 1 0096 o. 1 9988 0 . 1 9530 0 . 03 346 0 . 08971 0 . 1 4694 0 . 1 1 588 0 . 1 7444 o. 1 8868 -0 . 01 044 

VJ 
.j::--
CXl 



V24 V25 V26 V27 V30 

V1  0 . 05922 0 . 1 8981 0 . 1 0862 o .  16944 0 . 09353 
V3 -0 . 1 0044 0 . 26829 0 . 09915  0 . 04725 0 . 32518  
V4  -0 . 06298 0 . 10751 0 . 2084 1 0 . 05945 0 . 1 1 072 

V5 0 . 04559 0 . 1 0685 0 . 09752 0 . 39777 0 . 03088 
V 1 6  -0 . 082 1 9  0 . 1 4757 0 . 1 1 586 -0 . 06246 0 . 05329 
V 1 7  -0 . 04884 0 . 03624 0 . 1 9551 -0 . 02520 -0 . 00529 
V 1 8  0 . 04817  0 . 07932 0 . 09400 0 . 07001 0 . 04998 
V20 -0 . 09392 0 . 1 54 32 -0 . 0 1 298 0 . 1 0 1 72 0 . 1 8343 
V21  -0 . 081 1 6  0 . 1 481 1 0 . 25095 0 . 1 0780 0 . 1 3722 
V22 0 .  09622 0 . 0 1 858 0 . 00981 0 . 38520 0 . 06646 
V24 0 .  20650 - 0 . 06355 0 . 02209 0 . 12974 -0 . 1 2325 
V25 -0 . 06355 0 . 57386 0 . 1 3863 0 . 00473 0 . 4 1 459 
V26 0 . 02209 0 . 1 3863 0 . 3 1 440 0 . 02326 0. 04 545 
V27 0 .  12974 0 . 00473 0 . 02326 0 . 37266 -0 . 00444 
V 30 -0 . 12325 0 . 4 1 459  0 . 04545 -0. 00444 0 . 59988 
V 34 -0 . 03449 0 . 24043 0 . 1 0256 0 . 00023 0 . 1 56 1 5  
V 35 -0 . 03538 0 . 1 4748  0 . 02602 o.  1 7735 0 . 20815  
V 36 -0 . 07974 -0 . 08315  -0 . 0894 1 -0 . 1 4 7 1 2  -0 . 0 1 407 
V 37 0 . 00215 0 . 09281 -0 . 03233 0 . 1 4276 0 . 1 7752 
V 38 0 . 02272 0 . 00377 0 . 06235 -0 . 08839 -0 . 08085 
V39 0 . 03462 -0 . 20 1 08 -0 . 07 1 09 -0 . 08 9 1 0  -0 . 26228 
V40 0 . 00367 0 . 12969 0 . 04447 0 . 1 4 1 88 0 . 1 7554 
V 4 1  -0 . 0 1 1 8 1  0 . 0392 1  0 . 06735 -0 . 04928 -0 . 0034 1 
V42 -0 . 12254 0 . 17520 0 . 00950 -0 . 00687 0 . 22331 
V43 -0 . 05332 0 . 03285 -0. 024 93 -0 . 00474 0 . 1 0350 
V 52 -0 . 02048 0 . 00755 -0 . 02833 0 . 00297 0 . 06503 
V 53 -0 . 04728 0 . 2 37 1 9  0 . 05737 0 . 04363 0 . 23403 
V 54 0 . 08 1 74 -0 . 0 1 054 0 . 03231 0 . 1 0079 -0 . 03 1 1 7  
V 55 -0 . 02400 0 . 1 2657 0 . 06605 0 . 03712  0 . 1 0220 
V 56 0 . 00092 -0 . 00408 0 . 02406 -0 . 00738 -0 . 0 1 394 
V 57 0 . 1 1 733 0 . 1 0564 0 . 1 3440 o .  14 499 0 . 00 1 39 
V 58 -0 . 0 1447  -0. 1 2563 -0 . 0585 1 -0 . 06904 -0 . 1 3567 

V 59 -0 . 0 1046 0 . 26881 0 . 08433 0 . 1 8059 0 . 29752 
V60 -0 . 0082 1 -0 . 03835 -0 . 03683 -0 . 0725 1 -0 . 08 1 04 

OVASS 0 . 07763 0 . 26 1 57 o .  1 1 984 0 . 1 5423 0 . 17639 
SEX 0 . 05236 0 . 04 468 0 . 00487 0 . 00922 -0 . 00466 
AGE -0 . 1 0480 0 . 08028 0 . 02253 -0 . 02454 o. 1 1 6 14  

V34 V35 V36 

0 . 1 5468 0 . 3 0 1 72 -0 . 05584 
0 . 09959 0 . 383 1 3  -0. 07040 
0 . 07795 0 . 26448 -0. 06620 
o .  1 3341  0 . 25324 -0. 1 7090 
0 . 27454 -0. 03692 -0 . 03 1 95 
0 . 1 4 376 0 . 0 1 724 -0 . 04215  
0 . 24267 0 . 02 1 5 3  -0 . 09534 

-0 . 09026 0 . 5 1 363 -0. 07583 
-0 . 0304 1 0 . 38938 -0 . 07 1 07 
-0 . 05994 0 . 24 952 -0. 06436 
-0 . 03449 -0 . 03538 -0 . 07974 

0 . 24043 0 . 1 4748 -0 . 083 1 5  
0 . 1 0256 0 . 02602 -0 . 0894 1 
0 . 00023 0 . 1 7735 -0 . 1 4 7 1 2  
0 . 1 5 6 1 5  0 . 20815  -0 . 01 407 
0 . 6259 1 -0 . 1 8706 -0. 09902 

-0 . 1 8706 o .  7 3 1 20 -0 . 0889 1 
-0 . 09902 -0 . 0889 1 0 . 42548 
-0 . 27606 0 . 68679 0 . 0 1 351  

0 . 4 3 1 96 -0 . 53403 -0 . 06963 
-0 . 1 8562 -0 . 24008 0 . 1 5 1 61 
-0 . 24776 0 . 656 1 1 -0. 02870 

0 . 48576 -0 . 43528 -0 . 1 2897 
0 . 03396 0 . 2 1 942 0 . 04767 

-0 . 02343 0 . 08792 0 . 02583 
-0 . 03542 0 . 06450 0 . 02374 

0 . 1 0225 0 . 1 8252 -0 . 04028 
-0 . 04803 0 . 1 1 670 -0 . 08924 

0 . 08954 0 . 05951 -0 . 032 1 4  
0 . 02426 -0 . 00785 0 . 03054 
0 . 1 6753 0 . 1 1 291 -0 . 0890 1 

-0 . 24009 -0 . 22798 0 . 12996 
0 . 20853 0 . 38734 -0 . 1 5225 

-0 . 08662 - 0 . 1 57 1 0  0 . 02750 
0 . 23983 0 . 20788 -0 . 12880 
0 . 0 1 545 -0. 05949 0 . 02967 
0 . 05 1 92 0 . 2 1 972 -0. 07703 

V37 

0 . 33303 
0 . 34281 
0 . 2 1 382 
0 . 1 8 1 1 1  

-0 . 00997 
0 . 03087 
0 . 0 1 4 35 
0 . 50005 
0 . 35058 
0 . 1 7596 
0 . 00215  
0 . 09281 

-0 . 03233 
o. 1 4 276 
0 . 1 7752 

-0 . 27606 
0 . 68679 
0 . 0 1 35 1  
0 . 94270 

-0 . 76 1 08 
-0 . 2 1 760 

0 . 85 1 28 
-0 . 70035 

0 . 2 4 967 
0 . 1 0090 
0 . 1 1 8 1 4  
0 . 1 6028 
0 . 1 6590 
0 . 0 3323 

-0. 02860 
0 . 099 1 1  

-0 . 20 1 24 
0 . 33597 

-0 . 1 4 1 44 
0 . 1 6743  

-0 . 06689 
0 . 22851 

V38 

-0 . 1 4039 
-0 . 1 9440  
-0 . 1 1 476 
-0 . 09296 

0 . 1 3338 
-0 . 0 1 727 

0 . 05874 
-0 . 36474 
-0 . 27274 
-0 . 1 1 1 23  

0 . 02272 
0 . 00 377 
0 . 06235 

-0 . 08839 
-0 . 08085 

0 . 4 3 1 96 
-0 . 53403 
-0 . 06963 
-0 . 76 1 08 

0 . 93837 
0 . 07 345  

-0 . 74285 
0 . 8261 2 

-0 . 22473 
-0 . 08729 
-0 . 08 1 96 
-0 . 1 2 1 2 9  
-0 . 09024 
-0 . 00659 

0 . 00326 
-0 . 00079 
-0 . 1 8388 
-0 . 1 0862 
-0 . 02 1 62 
-0 . 02397 

0 . 05251 
-0 . 1 8044 

w � \0 



V39 V40 V41  V42  V43 

V 1  -0 . 03129 0 .29563 -0. 1 3 1 7 3  0 . 1 7365 0 . 00860 
V3  -0 . 27806 0 . 3 1 261  -0 . 1 2525 0 . 23 145 0 . 07612  
V4 -0 . 2 1 834 0 . 1 8 3 1 4  -0 . 059 1 8  0 . 02636 0 . 06861 
V5 -0 . 1 84 1 5  o .  1 35 1 2  -0 . 00685 0 . 04882 0 . 0 1 1 50 
V 1 6  -0 . 07272 -0 . 04 1 54 0 . 1 4 4 34 0 . 09663 0 . 0 1 1 40 
V 1 7  -0 . 03725 0 . 02021 0 . 06023 0 . 04789 -0. 00462 
V 1 8  -0 . 1 6501 -0 . 00732 0 . 12680 0 . 02245 0 . 0 1 200 
V20 -0 . 24377 0 . 45 1 82 -0 . 23630 0 . 24088 o. 1 0401  
V21  -0 . 2 1 963 0 . 3 1 6 1 0  -0 . 1 6052 0 . 1 3 1 2 1  0 . 06039 
V22 -0 . 07394 0 . 1 4247 -0 . 07066 0 . 03885 0 . 0 1 835 
V24 0 .  03462 0 . 00367 -0. 0 1 181  -0 . 12254 -0 . 05332 
V25 -0 . 20108 0 . 12969 0 . 03921  0 . 17520 0 . 03285 
V26 -0 . 07 1 09 0 . 04447 0 . 06735 0 . 00950 -0 . 024 93 
V27 -0 . 0891 0  o .  1 4 1 88 -0 . 04928 - 0 . 00687 -0 . 00474 
V 30 -() . 26228 0 . 17554 -0. 0034 1 0 . 22331 0 . 1 0 350 
V34 -0 . 1 8562 -0 .·24776 0 . 48576 0 . 03396 -0. 02343 
V35 -0 . 24008 0 . 656 1 1  -0 . 4 3528 0 . 2 1 942 0 . 08792 
V 36 0 . 1 5 1 6 1  -0 . 02870 -0 . 12897 0 . 04767 0 . 02583 
V37 -0 . 2 1760 0 . 85 1 28 -0 . 70035 0 . 24 967 0 . 1 0090 
V38 0 . 07345 -0 . 74285 0 . 82612  -0 . 22473 -0 . 08729 
V 39 0 . 67584 -0 . 1 6981 0 . 00704 -0 . 12690 -0 . 08057 
V40 -0 . 1 6981 0 . 93898 -0 . 70944 0 . 29642 0 . 09243 
V41 0 . 00704 -0 . 7094 4 0 . 93436 -0. 1 6846 -0 . 059 1 8  
V42 -0 . 1 2690 0 . 29642 -0. 1 6846 0 . 33 8 1 9  o .  1 0806 
V43 -0 . 08057 0 . 09243 -0 . 059 1 8  0 . 1 0806 0 . 1 060 1 
V 52 -0 . 04 1 22 0 . 09339 -0 . 05577 0 . 060 1 6  0 . 0 1 897 
V 53 -0 . 1 7584 0 . 1 7084 -0 . 1 08 1 8  0 . 1 4 685 0 . 06855 
V 54 0 .  0 1 87 1  0 . 15802 -0. 095 3 1  0 . 00577 -0 . 0 1 67 1  
V 55 -0 . 1 1 34 3  0 . 04229 0 . 02927 0 . 09675 0 . 04571 
V 56 0 .  006 17  -0 . 02778 0 . 04 4 3 1  0 . 00509 -0 . 00259 

V 57 0 . 08855 0 . 08788 0 . 0 1 252 0 . 09098 -0 . 02 1 74 
V 58 0 . 06018 -0 . 1 8479 -0 . 1 9908 -0. 04083 -0 . 0 1 070 
V 59 -0 . 26440 0 . 297 1 0  0 . 00294 0 . 1 8698 0 . 08555 
V60 0 . 04453 -0 . 1 5047 -0 . 04895 -0 . 04740 -0 . 04 300 
OVASS -0 . 1 6225 0 . 1 8 1 94 -0 . 02 1 46 0 . 1 3948 0 . 0 1 036 
SEX 0 . 0 1 853 - 0 . 04229 -0 . 00354 -0 . 06308 - 0 . 00896 
AGE -0 . 124 5 1  0 . 2 1 642 -0 . 087 1 3  0 . 1 0 7 1 6  0 . 06239 

V 52 V 53 V 54 

0 . 02777 0 . 20517  0 . 1 2 9 1 6  
0 . 04 2 1 3  0 . 1 9891 0 . 03931 

-0 . 0 1 660 0 . 1 3078 0 . 03684 
0 . 00586 0 . 09681 0 . 09479 

-0 . 01 024 0 . 08 1 1 1  0 . 00470 
0 . 00069 0 . 02549 0 . 02749 
0 . 00002 0 . 06685 0 . 04 5 1 6  
0 . 1 0206 0 . 1 4784 0 . 05873 
0 . 05955 0 . 1 2 3 1 2  0 . 04528 
0 . 04580 0 . 08 1 66 0 . 05464 

- 0 . 02048 -0 . 04728 0 . 08 1 74 
0 . 00755 0 . 237 1 9  -0 . 0 1 054 

-0 . 02833 0 . 05737 0 . 03231 
0 . 00297 0 . 04 363 0 . 1 0079 
0 . 06503 0 . 23403 -0. 03 1 1 7  

-0 . 03542 0 . 1 0225 -0 . 04803 
0 . 06450 0 . 1 8252 0 . 1 1 670 
0 . 02374 -0 . 04028 -0 . 08924 
o .  1 1 8 1 4  0 . 1 6028 o. 1 6590 

-0 . 081 96 -0 . 1 2 129 -0 . 09024 
-0 . 04 1 22 -0 . 1 7584 0 . 0 1 87 1  

0 . 09339 0 . 1 7084 o. 1 5802 
-0 . 05577 -0 . 1 0818  -0 . 09531 

0 . 06 0 1 6  0 . 1 4685 0 . 00577 
0 . 0 1 897 0 . 06855 -0 . 0 1 67 1  
0 . 12739 0 . 0 1 803 0 . 00881 
0 . 0 1 803 0 . 26292 -0 . 00709 
0 . 0088 1 -0 . 00709 0 . 20653 

-0 . 00353 0 . 1 0327 0 . 00526 
0 . 0 1 4 36 -0 . 0 1 958 -0 . 03394 
0 . 00857 0 . 1 0660 0 . 12012  

-0 . 06990 -0 . 09328 -0 . 03073 
0 . 045 1 7  0 . 1 9808 0 . 04220 

-0 . 02399 -0 . 07561 -0 . 0 1 126 
0 . 00409 0 . 2 1 309 0 . 08674 

-0 . 05020 -0 . 0 1 378 -0 . 03069 
0 . 00500 0 . 07997 -0 . 020 1 8  

V 55 

0 . 06 547 
0 . 08 994 
0 . 04 557 
0 . 07 355 
0 . 06 355 
0 . 06 1 38 
0 . 0 1 420 
0 . 0 9 1 94 
0 . 07 529 
0 . 00777 

-0 . 02400 
0 . 1 2657 
0 . 06605 
0 . 03712  
o .  1 0220 
0 . 08954 
0 . 05951 

-0 . 0 32 1 4  
0 . 0 3323 

-0 . 00659 
-0 . 1 1 34 3  

0 . 04229 
0 . 02927 
0 . 09675 
0 , 04571 

-0 . 00353 
0 . 1 0327 
0 . 00526 
o .  1 564 1 
0 . 0 1 506 
0 . 08048 

- 0 . 05498 
0 . 1 1 360 

-0 . 055 1 5  
0 . 08556 

-0 . 02422 
0 . 04543 

V 56 

0 . 03271 
0 . 00294 
0 . 02266 
0 . 00 1 0 1  
0 . 02259 
0 . 03633 
0 . 02080 
0 . 0 1 847 
0 . 03981 

-0 . 002 1 0  
0 . 00092 

-0 . 00408 
0 . 02406 

-0 . 00738 
-0 . 0 1 394 

0 . 02426 
-0 . 00785 

0 . 03054 
-0 . 02860 

0 . 00326 
0 . 00 6 1 7  

-0 . 02778 
0 . 04431  
0 . 00509 

-0 . 00259 
0 . 0 1 436 

-0 . 0 1 958 
-0 . 03394 

0 . 0 1 506 
0 . 0687 1 
0 . 04 067 

-0 . 03439 
0 . 02001 

-0 . 0 1 700 
0 . 00 1 57 

-0 . 0 1 236 
0 . 02344 

w l../1 0 



V57 V 58 V 59 

V 1  o. 57681 -0 . 32797 0 . 4 3594 
V 3  0 . 1 81 18 -0 . 16580 0 . 4 1 120 
V4 0 . 20958 -0 . 1 1 404 0 . 30247 
V5 0 . 30087 -0 . 09 1 73 0 . 35 1 89 
V 1 6  0 . 25354 -0 . 1 8 1 5 1  0 . 1 9264 
V 1 7  0 . 1 6300 -0 . 06809 o. 1 5563 
V 1 8  0 . 2 1 775 - 0 . 05063 0 . 27803 
V20 0 . 1 0096 -0 . 22282 0 . 34844 
V21 0 . 1 4 177 -0 . 1 0293 0 . 304 1 9  
V22 0 . 1 6498 - 0 . 02986 0 . 256 1 4  
V24 o. 1 1 733 -0 . 0 1 447 -0 . 01 046 
V25 0 . 1 0564 -0 . 1 2563 0 . 26881 
V26 o. 1 3440 -0 . 0585 1 0 . 08433 
V27 o. 1 4 499 -0 . 06904 0 . 1 8059 
V 30 0 .  00 1 39 -0 . 1 3567 0 . 29752 
V 34 0 . 1 6753 -0 . 24009 0 . 20853 
V 35 0 . 1 1 291 -0 . 22798 0 . 38734 
V 36 -0 . 08901 0 . 1 2996 -0 . 1 5225 
V37 0 . 099 1 1  -0 . 20 1 24 0 . 33597 
V 38 -0 . 00079 -0 . 1 8388 -0 . 1 0862 
V 39 0 .  08855 0 . 0601 8 -0 . 26440 
V40 0 . 08788 -0 . 1 8479 0 . 297 1 0  
V41  0 . 0 1 252 -0 . 1 9908 0 . 00294 
V42 0 . 09098 -0 . 04083 0 . 1 8698 
V43 -0 . 02174 -0 . 0 1 070 0 . 08555 
V 52 0 .  00857 -0 . 06990 0 . 0451 7 
V 53 0 . 1 0660 -0 . 09328 0 . 1 9808 
V 54 0 . 1 2012 -0 . 03073 0 . 04220 
V 55 0 .  08048 -0 . 05498 0 . 1 1 360 
V 56 0 . 04067 -0 . 03439 0 . 0200 1 
V 57 0 . 70574 -0 . 1 7678 0 . 32 1 1 4  
V 58 -0 . 17678 0 . 78861 -0 . 33268 
V 59 0. 321 14  -0 . 33268 0 . 62782 
V60 -0 . 1 1 104 0 . 290 1 7  -0 . 1 52 1 6  
OVASS 0 . 442 1 5  -0 . 1 8 3 1 6  0 . 36899 
SEX -0 . 08395 0 . 03737 -0 . 05653 
AGE -0 . 00765 -0 . 1 1 3 1 1  0 . 207 1 3  

V60 OVASS 

-0 . 1 7308 0 . 50726 
-0. 08528 0 . 29865 
-0 . 09625 0 . 20 3 1 7  
-0. 05200 0 . 25 6 1 7  
-0. 042 1 9  0 . 1 8261  
-0 . 0 1 355 0 . 09854 
-0 . 05543 0 . 24631  
-0. 08800 0 . 1 6898 
-0 . 09 1 52 0 . 1 6483 
-0 . 07598 0 . 1 6422 
-0 . 0082 1 0 . 07763 
-0 . 03835 0 . 26 1 57 
-0 . 03683 0 . 1 1 984 
-0. 07251  0 . 1 5423 
-0. 08 1 04 0 . 1 7639 
-0 . 08662 0 . 23983 
-0 . 1 57 1 0  0 . 20788 

0 . 02750 -0 . 1 2880 
-0. 1 4 1 4 4  0 . 1 6743 
-0 . 02 1 62 -0 . 02397 

0 . 04453 -0 . 1 6225 
-0. 15047 0 . 1 8 1 94 
-0. 04895 -0 . 02 1 4 6  
-0 . 04740 0 . 1 3948 
-0 . 04 300 0 . 0 1 036 
-0 . 02399 0 . 00409 
-0. 0756 1 0 . 2 1 309 
-0. 0 1 1 26 0 . 08674 
-0 . 055 1 5  0 . 08556 
-0. 0 1 700 0 . 00 1 57 
-0 . 1 1 1 04 0 . 44 2 1 5  

0 . 290 1 7  -0 . 1 83 1 6  
-0 . 1 52 1 6  0 . 36899 

0 . 33475 -0 . 1 0981  
-0 . 1 098 1 0 . 48980 

0 . 02235 -0 . 0 1 658 
-0 . 09264 0 . 04 9 1 3  

SEX 

-0 . 07658 
-0. 06544 
-0 . 03886 
-0 . 05 153  
-0 . 08290 
-0 . 09244 
-0 . 04455 
-0 . 1 1 6 1 4  
-0 . 07687 
-0 . 04728 

0 . 05236 
0 . 04468 
0 . 00487 
0 . 00922 

-0 . 00466 
0 . 0 1 545 

-0 . 05949 
0 . 02967 

-0 . 06689 
0 . 05251 
0 . 0 1 853 

-0 . 04229 
-0 . 00354 
-0. 06308 
-0 . 00896 
-0 . 05020 
-0 . 0 1 378 
-0 . 03069 
-0 . 02422 
-0. 0 1 236 
-0 . 08395 

0 . 03737 
-0 . 05653 

0 . 02235 
-0 . 0 1 658 

0 . 1 7027 
-o" . 07 1 47 

AGE 

0 . 1 0096 
0 . 1 9988 
0. 1 9530 
0 . 03346 
0 . 08971 
0 . 1 4694 
0 . 1 1 588 
0 . 1 7444 
0 . 1 8868 

-0 . 0 1 044 
-0 . 1 0480 

0 . 08028 
0 . 02253 

-0 . 02454 
0 . 1 1 6 1 4  
0 . 05 1 92 
0 . 2 1 972 

-0. 07703 
0 . 2285 1  

-0 . 1 8044 
-0 . 1 245 1 

0 . 2 1 642 
-0 . 087 1 3 

0 . 1 0 7 1 6  
0 . 06239 
0 . 00500 
0 . 07997 

-0 . 020 1 8  
0 . 04543 
0 . 02344 

-0 . 00765 
-0 . 1 1 3 1 1  

0 . 207 1 3  
-0 . 09264 

0 . 04 9 1 3  
-0 . 07 1 47 

0 . 3 1 4 4 1  

w \Jl 
1-" 



FACTOR MATR IX  USING IMAGE FACTOR 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 FACTOR 7 FACTOR 8 FACTOR 9 FACTOR 10 

V 1  0 . 30 1 87 0 . 56903 0 . 26075 -0. 39280 0 . 1 8964 0 . 02048 0 . 1 2327 0 . 0 1 22 1  -0 . 0621 4  -0 . 03983 

V3 0 . 3 1 933 0 . 42806 0 . 04685 0 . 20290 0 . 1 927 1 0 . 0 1 996 0 . 08737 0 . 03998 0 . 0 1 1 00 -0 . 1 6205 

V4 0 . 20345 0 . 39570 0 . 23372 0 . 1 8757 0 . 1 3271 -0. 42800 -0 . 1 2171  0 . 30066 0 . 02378 0 . 08675 
V5 o. 1 6545 0 . 46704 0 . 4 9547 0 . 09745 -0 . 348 1 4  0 . 09 1 09 -0 . 1 1 483 -0 . 1 0 1 84 o .  1 64 1 5  -0 . 0 1 559 
V 1 6  -0 . 06547 0 . 36 1 44 0 . 1 0279 -0. 06630 0 . 27672 -0 . 1 6383 -0 . 05349 -0 . 1 4667 0 . 1 1 028 -0 . 0546 1 
V 1 7  0 . 02216 0 . 23554 0 . 1 7952 0 . 03967 0 . 1 7077 -0 . 3 1 588 -0 . 06833 -0 . 060 1 2  0 . 08954 0 . 0 1 1 1 3 
V 1 8  -0 . 01 933 0 . 38420 0 . 322 1 1  0 . 1 0551 0 . 08249 -0 . 09808 -0 . 25597 -0 . 34 1 23 0 . 1 4772 -0 . 1 04 7 1  
V20 0 .  47598 0 . 32 1 56 -0 . 07260" 0 . 1 5260 -0 . 08574 -0 . 04 1 2 1  0 . 2 1 796 0 . 0 1 1 86 -0 . 08574 -0 . 22552 
V21 0.  35185 0 .  34 376 0 . 1 7232 0 . 24729 0 . 00346 -0 . 30753 0 . 03005 0 . 27520 0 . 0 1 004 0 . 04068 
V22 0 . 1 76 1 9  0 . 2577 1 0 . 33246 0 . 04748 -0 . 47063 0 . 23020 0 . 09092 0 . 2 1 947 0 . 07500 0 . 0 1 91 2  
V24 -0 . 00607 0 . 00430 0 . 08636 -0 . 1 94 94 -0 . 1 5082 0 . 09657 -0 . 1271 3 -0 . 04386 -0 . 1 5668 0 . 1 8071 
V25 0. 08209 0 . 34956 -0 . 05 1 97 0 . 2 1 706 0 . 34663 0 . 33839 0 . 06236 0 . 1 1 904 0 . 1 1 90 1  o .  1 5763 
V26 -0 . 0 1 447 0 . 20996 0 . 09603 0 . 04556 0 . 1 4 1 1 6  -0 . 1 1 358 -0 . 20882 0 . 23098 -0 . 02032 0 . 1 3608 
V27 0 . 1 4225 0 . 2 1 887 0 . 23572 -0 . 0 1 953 -0 . 39052 0 . 20689 -0 . 07006 0 . 04472 -0 . 02 1 45 0 . 1 0754 
V 30 0 . 1 5374 0 . 29577 -0 . 1 6424 0 . 34 953 0 . 27368 0 . 3 1 4 0 1  0 . 20848 0 . 09725 0 . 1 744 1 0 . 1 0 159 

V34 -0 . 36865 0 . 49028 -0 . 03338 0 . 07471 0 . 23362 0 . 1 1 657 -0 . 1 37 1 6  -0 . 1 9808 0 . 04887 0 . 1 0928 
V35 0 . 68728 0 . 30363 -0. 07268 o. 1 2002 -0 . 1 53 4 1  -0 . 0 1 729 o.  12310 0 . 1 3565 -0 . 09033 -0 . 1 3468 
V 36 0 . 02732 -0 . 24524 -0 . 02 1 20 -0 . 07825 0 . 1 2604 -0 . 05 1 28 0 . 1 6062 0 . 0091 9 0 . 23953 -0 . 03574 
V37 0 . 92424 0 . 1 5855 -0. 1 2485 -0 . 00778 -0 . 07497 -0 . 05939 0 . 05622 -0. 09207 -0 . 0 1 484 0 . 07084 
V38 -0 . 89272 0 . 25 1 62 -0 . 1 4 579 -0 . 09242 -0 . 0291 8 0 . 04 304 -0. 1 1 406 0 . 08277 -0 . 00222 -0 . 04 1 29 
V39 -0 . 1 6559 -0 . 3 1 593 0 . 06 306 -0 . 54665 -0 . 03503 -0. 08846 0 . 1 8064 0 . 09201 0 . 25 305 0 . 02 1 23 
V40 0 . 9 1 266 0 . 12455 -0 . 1 7 1 2 1  -0 . 04714  0 . 00646 0 . 06340  -0 . 1 6647 0 . 04 469 -0 . 0 1 508 -0 . 02547 
V 4 1  -0 . 84832 0 . 36898 -0 . 1 2022 0 . 1 0374 -0 . 08636 - 0 . 05664 0 . 08079 -0 . 07225 - 0 . 059 1 5  0 . 04 377 
V42 0 . 27756 0 . 14724 -0 . 04402 0 . 08982 0 . 20 323 o. 1 5696 0 . 1 05 1 5  -0. 02752 0 . 0 1 482 -0 . 1 9744 
V43 0 . 1 0 1 89 0 . 04069 -0 . 03493 o. 1 1 1 40 0 . 03670 -0 . 00090 0 . 0582 1 0 . 0 1 1 32 0 . 0 3 177 -0 . 07367 
V 52 0 . 1 0 173 0 . 03746 -0 . 06250 0 . 0 1 251  -0 . 03402 0 . 00633 0 . 08583 -0 . 03988 0 . 02710  -0 . 0 1 075 

V 53 0 . 1 7756 0 . 21 5 1 1  0 . 03793 0 . 09695 o. 1 94 1 4 0 . 1 7 1 7 1  0 . 04816  0 . 07832 0 . 04091  -0 . 00680 

V 54 0 . 1 4806 0 . 07939 0 . 04 459 -0 . 1 2690 -0 . 07933 0 . 00461  -0 . 08467 -0 . 03454 -0 . 1 3221 0 . 09461 

V 55 0 . 02959 0 . 1 4673 0 . 00736 0 . 08303 0 . 08433 0 . 06607 0 . 03214  0 . 0 1 25 1  -0 . 03476 0 . 00266 

V 56 -0 . 0247 1 0 . 03639 0 . 02366 -0 . 00778 0 . 02003 -0 . 06855 0 . 06084 -0. 00792 0 . 00952 -0 . 00854 

V 57 0 .  08782 0 . 46 1 55 0 . 40486 -0 . 44308 0 . 1 7089 0 . 02880 0 . 09752 -0 . 00340 -0 . 1 6633 0 . 05 1 88 

V 58 -0 . 04964 -0 . 60828 0 . 46848 0 . 29 1 59 0 . 1 1 3 1 1 0 . 09287 -0 . 03505 -0. 00760 -0 . 1 6312  -0 . 002 1 4  
V 59 0 . 2701 3  0 . 63835 0 . 07561 0 . 090 1 1  0 . 03058 0 . 06490 0 . 1 0372 -0 . 02900 0 . 02249 -0 . 08 1 39 
V60 -0 . 08590 -0 . 27998 0 . 1 6797 0 . 1 0985 0 . 06 1 47 0 . 03474 0 . 00578 -0. 04537 -0 . 03 1 3 1  -0 . 03977 
OVASS 0 . 15371  0 . 49388 0 . 22548 - 0 . 1 4 5 1 7  0 . 2 1 779 0 . 20797 -0 . 02245 0 . 0 1 454 -0.  15324 -0 . 00260 
SEX -0 . 0551 1 -0 . 08357 -0 . 04081 -0 . 00009 0 . 0 1 622 0 . 1 0871 -0 . 1 0 1 77 0 . 0659 1 0 . 04079 o. 1 20 1 4  

AGE 0 . 2 1 697 0 . 175 1 5  -0 . 07429 0 . 1 6335 0 . 1 0865 -0 . 1 9324 0 . 0 1 993 -0. 05927 0 . 06307 -0 . 08 1 96 

w Vl N 



FACTOR 1 1  FACTOR 1 2  FACTOR 1 3  FACTOR 1 4  

V 1  -0 . 06306 -0 . 0 1 302 -0 . 02858 -0 . 00307 
V3 0. 09250 0 . 00908 -0 . 00652 -0 . 0 1 1 80 
V4 -0 . 02326 0 . 02 1 27 0 . 0060 1 0 . 0 1 366 
V5 0 . 02594 -0 . 03 1 6 1  -0. 00748 -0 . 0 1 6 1 8  
V 1 6  -0 . 032 1 7  0 . 08865 -0 . 05 1 92 0 . 0 1 946 
V 1 7  -0 . 03398 0 . 09303 -0 . 0 1 369 0 . 09595 
V 1 8  0 . 1 ll232 -0 . 1 2ll 3 1  -0 . 0 1 2 1 2  O . OOll65 
V20 0 . 00901 -0 . 0 1 06ll 0 . 02898 -0 . 0 1 8ll5 
V2 1 -0 . 02026 -0. 03855 0 . 0 1 8 1 7  -0. 079 3 1  
V22 -0 . 1 3568 0 . 08376 -0. 02367 0 . 0 1 1 36 
V24 0 . 07516  -0 . 06552 0 . 08947 0 . 04562 
V25 0 . 1 7525 -0 . 024 1 4  0 . 00542 -0. 0 1 83 1  
V26 0 .  033ll2 -0 . 07585 0 . 02548 0 . 07849 
V27 -0 . 0605ll 0 . 02287 -0 . 025 1 6  0 . 04294 
V30 0 .  05996 -0 . 0 1 636 -0. 04279 -0 . 0 1 4 03 
V 3ll -0 . 1 9ll92 0 . 0790 1 0 . 00322 -0. 0207ll 
V 35 0 . 1 1 8 1 3  -0 . 09ll99 -0 . 02 1 1 9  0 . 04 1 47 
V 36 -0 . 25702 -0 . 20 1 25 o .  1 4 1 26 0 . 05550 
V 37 0 . 02374 0 . 0 1 737 -0 . 0 1 231  0 . 00 1 03 
V 38 0 . 0 3060 0 . 0 1 927 -0. 0 1 005 -0 . 004 1 5  
V39 o. 1 5278 0 . 05 1 60 -0 . 02695 O . OOll03 
V40 -0 . 02288 0 . 00 1 63 0 . 0 1 265 -0 . 007 1 0  
V4 1 -0 . 0081 6 -0 . 0 1 753 0 . 00465 0 . 00 4 1 2  
V42 -0 . 1 5864 0 . 02 1 8 1 -0 . 05438 0 . 05848 
V43 -0 . 06152 0 . 00214  -0 . 03027 0 . 05960 
V 52 -0 . 05965 -0 . 02955 0 . 02384 -0 . 12598 
V 53 -0 . 06389 -0. 03970 -0 . 1 1 830 0 . 1 0762 
V 54 0 .  1 4 894 0 . 02400 -0. 09963 0 . 1 2757 
V 55 -0 . 06937 -0 . 0 1 4 1 8  -0 . 04805 0 . 1 8833 
V 56 -0 . 075 1 5  -0. 06679 0 . 07295 -0. 03292 
V 57 0 .  00754 -0 . 02026 0 . 02 1 03 -0 . 02586 
V 58 0 .  02434 0 . 03318  -0 . 03 0 1 7  -0 . 0 1 627 
V 59 0 .  05320 0 . 1 5280 0 . 1 8031  0 . 0 1 338 
V60 o. 1 2791 0 . 17367 0 . 24507 0 . 08457 
OVA SS 0 . 01 4 5 3  -0 . 05035 -0 . 00268 -0 . 0 1 955 
SEX 0 . 05586 -0. 08964 0 . 1 4 428 0 . 0 1 368 
AGE 0 . 004 1 6  0 . 1 8769 -0. 1 4203 -0 . 03654 

FACTOR 1 5  FACTOR 1 6  FACTOR 1 7  

-0 . 03643 0 . 00533 0 . 0 1 7 1 5  
- 0 . 00887 - 0 . 02839 -0 . 09053 

0 . 00999 0 . 00773 -0. 0063 1  
-0 . 01 024 0 . 00334 0 . 0 1 403 
-0 . 07 1 78 -0 . 07680 - 0 . 04645 
-0 . 03470 0 , 04771  -0 . 0 1 llll6  

0 . 02ll42 - 0 . 00072 0 . 00830 
0 . 05773 0 . 06 1 53 -O . Oll 9 1 1 
0 . 08027 -0. 00289 0 . 0 1 902 

-0. 02073 -0 . 02273 - 0 . 0 1 98 1  
-0 . 0 1 289 0 . 0 1 468 0 . 0085ll 
-0 . 03 1 4 5  0 . 02368 -0. 00079 
-0. 05489 -0 . 06287 - 0 . 0 0 1 52 

0 . 00600 0 . 02213  - 0 . 00542 
-0. 02959 0 . 0 1 769 0 . 00793 

0 . 06035 0 . 022ll7 -0 . 022ll8 
-0 . 03405 - 0 . 00379 0 . 02 1 49 
-0 . 0524ll 0 . 06 1 09 0 . 02 0 1 3  

0 . 00602 - 0 . 00990 0 . 002 1 1  
0 . 00270 0 . 00 6 1 7  0 . 00693 
0 . 05703 -0 . 002 1 7  -0 . 00944 

-0 . 00740 0 . 00512  0 . 00292 
-0. 00707 - 0 . 0097 1 0 . 00408 

0 . 04 907 - 0 .  1 1 64 1 0 . 02749 
0 . 1 1 552 - 0 . 04483 0 . 04779 
0 . 08815  0 . 07996 0 . 07991  
0 . 09551 - 0 . 03454 0 . 08524 
0 . 05748 0 . 1 0908 -0 . 0 1 379 
0 . 05 3 1 9  0 . 09758 -0. 03863 

-0 . 06 1 99 0 . 04524 0 . 00386 
-0 . 0 1 387 -0 . 004 1 5  0 . 0 1 327 
-0 . 00203 0 . 00829 0 . 00239 

0 . 0 1 790 0 . 0 1 897 -0 . 007 1 5  
-0 . 00770 -0 . 02 1 77 0 . 08501 

0 . 06726 -0 . 00362 -0 . 0 1 1 65 
0 . 07847 -0 . 1 0662 -0 . 0 1 32 1  

-0 . 08442 0 . 04257 0 . 09775 

FACTOR 1 8  FACTOR 1 9  

-0. 00 1 4 3  0 . 00966 
0 . 02622 -0 . 0080 1 

-0 . 00556 0 . 00478 
-0 . 00535 0 . 00010  

0 . 04 0 1 6  0 . 0 1 124  
-0 . 09867 0 . 03273 

0 . 00ll82 -0 . 0030 1 
-0 . 00 1 39 0 . 03ll05 

0 . 00927 -0. 04302 
-0 . 00 1 2 1  0 . 00435 
-0 . 00 1 4 3  -0 . 0 1 1 05 
-0 . 01 786 -0 . 01 905 

0 . 05542 0 . 05301 
0 . 0 1 821  0 . 00092 

-0 . 00ll21 0 . 0 1 ll0ll 
0 . 0 1 321  0 . 00573 

-0 . 00506 0 . 0 1 02 1  
0 . 00046 -0 . 0 1 99 1  
0 . 00 1 02 0 . 00286 

-0 . 00077 0 . 00299 
0 . 0 1 1 7 1  0 . 00880 

-0 . 00 1 60 -0 . 00 1 02 
-0. 00088 - 0 . 00042 
-0. 0 1 4 1 8  -0 . 0 1 428 
-0. 00829 -0 . 02249 

0 . 0 1 275 0 . 09437 
0 . 03073 0 . 00 1 03 
0 . 04017  -0 . 03388 
0 . 0 1 354 0 . 02 3 1 5  
0 . 1 0487 0 . 0 1 273 

-0. 00864 -0 . 00436 
0 . 00320 0 . 0 1 4 1 6  
0 . 0 1 1 53 -0 . 00804 
0 . 0 1 063 -0 . 00900 

-0 . 0 1 246 -0 . 0 1 044 
-0 . 0 1 947 0 . 08 1 99 

0 . 0 1 824 0 . 00832 

FACTOR 20 

-0 . 0 1 087 
0 . 03697 

- 0 . 00734 
0 . 00 1 35 
0 . 02609 
0 . 02 1 3ll 

-0 . 0 1 57 1  
0 . 00 1 1 0  

-0 . 0 1 0 36 
0 . 00549 
0 . 0 1 946 
0 . 00844 

-0 . 00022 
0 . 00266 

-0 . 0 1 260 
-0 . 0049ll 
-0. 00087 

0 . 020 1 6  
-0 . 00344 
-0 . 00243 
-0 . 00624 

0 . 00 1 4 3  
0 . 00 1 28 

-0 . 03636 
0 . 07688 
0. 025 1 3  
0 . 0 1 290 
0 . 03279 

-0 . 04974 
-0 . 00493 

0 . 00565 
-0 . 00227 
-0 . 00395 
-0 . 00901  

0 . 00935 
0 . 0 1 79 1  
0 . 0 1 997 

w V1 w 



FACTOR 2 1  

V 1  -0. 00255 
V 3  -0 . 0 0533 
V II  -0 . 0 0682 
V 5  -0 . 0 0766 
V 1 6  0 . 0 4 028 
V 1 7  0 . 0 1 60 1  
V 1 8  0 . 00299 
V 2 0  -0 . 00 1 90 
V 2 1  0 . 02 1 44 
V22 0 . 00 1 36 
V 2 4  0 . 0 1 003 
V25 -0 . 00679 
V 2 6  -0 . 05488 
V27  0 . 0 1 8 1 5  
V 30 0 . 0 1 024 
V 311 -0 . 00797 
V 35 0 . 00 445 
V 36 -0 . 00 1 87 
V 37 -0 . 00 1 4 9  
V 38 0 . 00 1 85 
V 39  -0 . 00 1 1 9  
V 4 0  o .  00 369 
V 4 1  0 . 00 1 1 2 
V 42 -0 . 0 1 591  
V 4 3  -0 . 02775 
V 52 -0 . 0 0887 
V 5 3  o .  0 3 034 
V 54 -0 . 0 02 12  
V 55 0 . 00 878 
V 56 0 . 02425 
V 57 o. 00561  
V 58  0 . 0 0 393 
V 59  -0 . 00572 
V 60 0 . 00562 
OVASS -0 . 0094 3 
S E X  0 . 0 3578 
A G E  -0 . 00548 

FACTOR 22 

0 . 00003 
o .  00010  
0 . 00001 

-0 . 00004 
-0 . 00000 
-0 . 00005 

0 . 00003 
0 . 00007 
0 . 00002 

-0 . 00006 
0 . 00025 
0 . 0000 1 
0 . 00002 
0 . 00021 
0 . 00000 
0 . 00007 
0 . 00002 
0 . 00002 

-0 . 00000 
0 . 00000 
0 . 00003 

-0 . 00000 
-0 . 00001 

0 . 00004 
0 . 00000 
0 . 00005 
0 . 00003 

-0 . 000 1 2  
-0 . 00005 
-0 . 00021 

0 . 00002 
0 . 00001 

-0 . 0000 1 
0 . 00000 

-0 . 00021 
-0 . 000 1 0  
-0 . 0000 1 

w ln .1::'-



VARIABLE COMMUNALITY FACTOR 

V 1 0 .  70 122 1 
V 3  0 . 42 1 77 2 
V 4  o .  6 0 345 3 
V 5  0 . 68313  4 
V 1 6  0 . 32204 5 
V 1 7  0 . 26955 6 
V 1 8 0 . 53086 7 
V 20 0 . 4 8550 8 
V21  0 .  52363 9 
V22 0 . 57465 1 0  
V24 0 . 1 7396 1 1  
V25 o. 50449 1 2  
V26 0 . 2 3385 1 3  
V27 0 . 34621 1 4  
V 30 0 .  5 3504 1 5  
V 34 0 . 57315 1 6  
V 35 0 .  69484 1 7  
V 36 0 . 30780 1 8  
V 37 0 . 92222 1 9  
V 38 0 . 9 1 586 20 
V 39 0 . 57 502 21  
V liO 0 . 9 1 549 22 
V 4 1  o .  90941 
V 4 2  0 . 27 639 
V ll 3  0 . 0 7 0 1 2  
V 52  0 . 07 8 02 
V 5 3  0 . 2 1 684 
V 54 0 . 1 5562 
V 55 0 . 1 0 3 1 11 
V 56 0 . 011 5 77 
V 57 0 . 65 3 00 
V 58 0 . 72 9116 
V 59 0 . 57801  
V60 0 .257 49 
OVA SS O . ll6259 
SEX o. 1 1 31 3  
AGE 0 . 2 11 978 

EIGENVALUE 

58. 99694 
1 6 . 4991 4 

7 . 36 359 
5 . 97001 
5 . 07860 
4 . 1 6466 
3 . 6 2 1 72 
3 . 46065 
2 . 72 304 
2 . 36673 
2 . 3 1 91 0  
1 . 93275 
1 . 80577 
1 .53748 
1 . 49218  
1 . ll 1 970 
1 . 33228 
1 . 23322 
1 . 22066 
1 . 1 6583 
1 .  1 3ll91  
1 . 0006ll 

PCT OF VAR 

46 . 1  
1 2 . 9  

5 . 8  
4 . 7 
4 . 0 
3 . 3  
2 . 8  
2 . 7  
2 . 1  
1 . 9 
1 . 8 
1 . 5 
1 . ll 
1 .2 
1 .2 
1 . 1  
1 . 0 
1 . 0 
1 . 0 
0 . 9  
0 . 9  
0 . 8  

C UI1  PCT 

4 6 . 1 
59 . 1  
64 . 8  
69 . 5  
7 3 . 5  
76 . 7  
7 9 . 5 
82 . 3  
84 . 4  
86 . 2  
88 . 1  
89 . 6  
9 1 . 0  
92 . 2  
93 . 3  
94 . 5  
95 . 5  
96 . 5  
97 . 4  
98. 3  
99 . 2  

1 00 . 0  

'-'"' \Jl V1 



356 

DOLLRIER FREEZING WORKS (N . Z . )  LTD . FACT SHEET 

The Dollrier Freezing Works (N . Z . )  Ltd . is a large mea t  free zing 
company based in the South Is land . The company employs nearly 700 people 
a t  peak t imes o f  the killing season . The company is ra ther worse than u sual 
for the indus try and has the worst strike record of all the freezing works 
in New Zealand . Indus trial re lations are extreme ly sens i t ive not imp roved 
by a pers onal antagonism which exis ts b e tween the produc tion manager and 
the local secre tary o f  the mea t workers union . 

Produc tivity at the works has been poor and the parent company Daspor t 
Ltd . b ased in Britain have threatened to shut the works down . The manage­
ment at the works is extremely formal in s truc ture and " Communicat ion 
through the right channe ls" a necess i ty i f  the rancour of o ther managers is  
to be avo ided . Communication on an informal basis b e tween foremen does no t 
oc cur but due to the climate of mis trus t which exists  in the o rganisa tion 
there ' s  a tendency to communicate in writ ing and keep a copy . Lab our for 
the kill is comparatively easy to ge t compared to othe r works in the country 
and there is no shortage o f  applicants for j ob s . The works itself  is one 
o f  the mos t  modern in the country , it  only having b een buil t  four years ago . 

For the Euture the directors of the company hope that managers will 
improve their re lations with o ther manage rs and the res t  of the s t a f f  and 
have declared themselves open to s ugges t ions as to how this may be achieved . 

For the purposes o f  this exercise you are A . J .  Doyle . You have j us t  
returned from hospital after surgery af ter four weeks away from work . 
Today ' s  date is July 8 th and a calendar for the month is shown below :  

Sunday Monday Tues day Wednesday Thursday Friday Saturday 

1 2 3 4 5 

6 7 8 9 10 1 1  12  

13  14 15  16 17  1 8  1 9  

2 0  2 1  22 2 3  24 25 26 

2 7  28 29 30 3 1  

You are a foreman in treworks and a brief j ob descrip tion (availab le on a 
separate shee t )  lis t s  your duties . 

The items provided separately are found in your in-baske t on your 
arrival at work . S tate exactly what you will do in the p lace p rovided a f ter 
each item. 



JOB DESCRIPTION 

DOLLRIER FREEZING WORKS (N . Z . )  LTD . 

JOB TITLE FOREMAN 

Sec tion Under the general superv1 s1on o f  the p roduc tion manager ,  the 

3 5 7  

foreman of  each sec tion is respons ib le direc tly f o r  quan t i ty and quality o f  
p roduct ion in the section , supervis ion and contro l o f  s ta f f , and the day t o  
day running o f  the sec tion . 

The foreman has to deal with outside b odies s uch as Government Hygiene 
Contro l  and has to ensure that the sec tion is comp lying wi th such regulat ions 
tha t exi s t . Work is subj ect to review by the p roduct ion manager or his as s igned 
deputy through mee tings , reports and operating res ults achieved . 

Regular Duties 

1 .  Dire c ts and controls the operat ions wi thin a sect ion . 

2 .  Moni tors the work o f  o thers dire c t ly under him. 



3 5 8  

COMPANY ORGAN ISATION CHART 

J . S .  Diamond 

Production Manager 

I 
A . L .  Ros e  J . F .  Fife M. Jones 
As sis tant As sis tant As sis tant 

Produc t ion Manager Production Produc tion 
Manage r Manager 

L .  McFarland 
Emp loyment O f ficer . . 

J I I 1 
F . J .  Cole M . R .  Thomas A . J .  Doyle D . A .  Church A . L .  Robins on 
Foreman Foreman Foreman Fo reman Foreman 

I I 
Charge hand Chargehand B . L .  Wes t  Chargehand Charge hand 

Chargehand 



ITEM 3 MEMO 

Do ll rier Freezing Works (N . Z . )  Ltd . 

From J . S .  Diamond 

To A .  Doyle 

July 2nd 

Could you p lease prepare your sugge s tions for items 2 and 4 .  

Action Wha t  I wi ll do . 

3 5 9  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  -.· . . . ·•· . . . . . .  . 

ITEM 1 MEMO 

Dollrier Freezing Works (N . Z . )  Ltd . 

July 2nd 

To Alan 

From Fred Cole 

The re seems to be a b i t  of troub le with my men about safety in my 
sec tion . Are you having any problems ? I could do with some help o r  
advice . 

Ac t ion What I will do . 



ITEM 4 

July 1 s t  

Dear Mr Doyle , 

360 

Dr . J . S .  Wardlow , 
1 5 / 1 6  Egmont St . 
Dollrier . 

Mr . J . S .  Beddows o f  the men in your section has asked me to write to 
you to inform you that he is suffering from pneumonia and will be unab le 
to come to work for at leas t three more weeks . 

Ac tion What I will do . 

ITEM 2 MEMO 

Dollrier Free zing Works (N . Z . )  Ltd . 

From J . S .  Diamond 

To All P roduc tion S taff 

Dr . J . S .  Wardlow 

July 2nd 

There will be a s taff meet ing on July 1 4 th in the con t"erence room at 
2 p . m.  

Agenda 

1 .  Minutes o f  las t meeting . 

2 .  Accident Prevention . 

3 .  Equal Pay Act . 

4 .  S t rike Early Warning Sys tem . 

5 .  Any o the r bus iness .  

Ac tion What I will do . 



ITEM 5 MEMO 

Do llrier Freezing Works (N . Z . )  Ltd . 

From L .  McFarland 

To All Foremen 

From 2 1s t  July the re will be a fire bell  check which will las t for 
20 seconds at 1 1 . 00 a . m .  each Monday . 

Act ion What I will do . 

36 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ITEM 6 

From F . J .  Cole 

To A .  Doyle 

MEMO 

Do llrier Freez ing Works (N . Z . )  Ltd . 

July 5 th 

Could I t alk to you some time about the agenda for the next s taff 
mee ting? 

Act ion What I will do . 
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ITEM 7 

Whi le you were Out 

Date : July 7th 

A Mr . Brown telephoned . 

Signed Brian Wes t  

Ac tion What I will do . 

ITEM 8 MEMO 

Do llrier Free zing Works (N . Z . )  Ltd . 

To A . J .  Doyle 

From B .  Wes t  

Subject Ho lidays 

Ins tead of taking a week in October as I originally reques ted , can I 
now have a week ' s  holiday between the 2 7 th and 3 1s t  July? 

Ac tion Wha t I wi ll do . 



ITEM 9 

July 2nd 

Dear S i r ,  
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Elkart Butchery , 
Fis ton , 
Near Trafalgar 

A quant i ty o f  lamb from your works which arrived in your dep o t  on 
June 2 4 th was after inspec tion observed to be freezer burnt . We would 
appreciate your comments with a view to reimbursement for the damaged lamb . 

Mr . Doyle Please deal with the above . 

Ac tion What I will do . 

J . S . Diamond . 

A .  Blaxton 
Managing Director 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ITEM 10 MEMO 

Dollrier Freez ing Works (N . Z . )  Ltd . 

From M .  Jones 

To A . J . Doyle 

July 1 s t  

A group o f  technical ins ti tute s tudents will b e  visi ting the wo rks on 
July 1 8 t h .  You have been allocated � hour from 9 . 00 a . m.  to discus s the 
work of your section with them . 

Act ion Wha t  I will do . 



I TEM 1 1  

Dear Mr Doyle , 

364 

Government Hygiene Control 
WELLINGTON 

Fol lowing the inspect ion o f  your sec tion we were somewhat disappointed 
that unlike o the r fo remen a t  the works you seemed only to be comp lying with 
the minimum s tandards as laid down by the act . In our asses sment i t  would 
take l i t t le for you to b reak those regulat ions especially in view of the 
a t t i tudes we no ticed disp layed by some of the peop le in your section .  We 
t rus t that for our next vis i t  here there will be some improvemen t .  

Ac tion hTha t  I will do . 

ITEM 1 2  

Sent from Mr . Diamond ' s  O f fice 

Dear Mr . Diamond , 

Yours sincere ly , 

M .  Banks (Ms) 

Meat Union , 
Do llrier . 

We have taken excep tion to the attitude o f  one o f  your foremen , 
Mr . Doyle in our dealings with him. We cons ide r him to be part i cularly 
unco-operative as far as the prob lems o f  one o f  our members (Mr . Meecham) 
is concerned . Mr . Meecham was away for four weeks and found on his re turn 
that he had been moved f rom his old j ob .  Repeated requests  for a movement 
back to his former j ob fai led to produce the required response . We there­
fore approach you and formally request a mee t ing to discuss the mat ter as 
soon as possib le . 

Ac tion What I will do . 

Yours s incerely , 

J .  James 
Secretary 



ITEM 1 3  MEMO 
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Do llrier Free z ing Works (N . Z . )  Ltd . 

To All Foremen . July 1 s t  

From A . L . Rose 

A no ticeab le slacknes s  is  emerging in the filling of weekly 
produc tion figures espe cially in ari thmetic calculat ions . Tighten up on 
this aspect o f  your work . 

Ac tion What I wi ll do . 

ITEM 1 4  MEMO 
Dollrier Freez ing Works (N . Z . )  Ltd . 

From L .  McFarland 

To A . J . Doyle 

Can you provide me with a comp le te record of peop le who have 
cons is tently been late s tarting work whe ther in the mo rning or after 
b reaks , for your section? 

Ac tion What I will do : 



ITEM 15 MEMO 

Do llrier Free zing Works (N . Z . )  Ltd . 

From D . A .  Church 

To A . J .  Doyle 

CONFIDENTIAL 

I ' d  like your advice on what to do with Mr . Simpkins my chargehand 
who really can ' t cope with the j ob .  

Ac t ion What I will do 
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