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 ABSTRACT

‘ The purpose df this study'was to 1nvéstigate'var16us factors
whfch discriminate between men who have left Research-and Development and

started their own technologically based enterprise (spin-offs) and men

“who have remained in Research and Development. Eighty-two subjects, 41

spin-offs and 41 Research and Deve]opment‘personnel participated in this

study. They were situated in seven major centres across Canada. Seven

personality measures, a risk taking measure, a sensation séeking measure,
intelligence levels, and biographical information were obtained for all

subjects. Eleven hypo%heses were subjeéted to analysis, of which six .

. were supported, and the remainder received partial or no support.
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INTRODUCTION

The purpose of this study was to determ1ne whether certa1n
personality character1st1cs and attitudes would d1scr1m1nate between
spin-offs and Research and Development personnel, in an attempt to
illuminate attr1butes spec*fwc to sp1n ofrs. Spin~offs are defined as

those who: create new companies seeking to exp101t techno]oglcal advances.

~They are the ones who take an idea and promote it through to a finished

product, process or service.. Research and Development personnel are men

actively engaged 1h research and/or deve]dpment in a government,

-un1vers1ty or 1ndustr1a1 1aboratory, who d1d not at the tlme of the

study wish to 1eaVe that environment to’ start an enterprise. 'The

var1ab1es investicated were: need achaevement (n Ach)y risk tal1ng,

sensation seeking; intelligence; the Personality Research Form (PRF)
dimensions of autonomy, dominance, impu]sivity, affi]iation, harm—
avoidance, ggression, achievement; extr1ns1c versus 1ntr1ns.c doo

y~e\m“d concerns; and obcupatlona1 her1tage

Ecoriomic Rationale for the Study

Canada appears to be lagging in technological innovation,
impiying a deficit of participating sPin—offs. Conclusive proof is
elusive in respect to thesg matters because of the severe statistical
difficulties encountered when making international comparisons - quite
apart from the problem of selecting adequate indicators .and appropriate

time periods. An examination of the underlying sources of economic

growth reveals that the growth which has been achieved in recent decades
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hés not been achieved very efficiently (Thom, 1972). -RoUgh]y'two.fhirds
of Canada's rate of growth in total National Income from 1950-62 can be
attributed to factor productivity,'that is, to gains in the efficiency
with which labour and capital were combined in-the product1on process )
(Economic Council of - Canada, 1968). '

. A substantial portion of improvements-~in factor produ;tivity
is a consequence‘of teéhnofogica] innovation, and Canéda's pekformance
here_has not been bright. The Organization for Ecoﬁomic Cooperation and

Development (1970) in its publication The Conditions for Success in

Technological Innovation used four performance indicators to rank 10

industrialized nations: Belgium, Canada,- France, Germany,_Ita]y,"Japan, _

The Nether]ands, Sweden, Britain, and the United Stafes.' In-the numbers

of significant iﬁnovations since 1945 Canada ranked 10th. In monetaky

receipts for pauents, etc. (1963-64) Caﬁada'rahked.Bth-‘ In the number of

Vpatnnts taken out in foreign countries (1963) Canada ranked 9th. in

the overa]l complex index, Canada ranked 10th. These are partial and
1imited measures but extensive analysis by other observers, including
the Senate Special Committee on Science Policy, supports the view held

by the Organization for Economic Cooperation and Development.

McClelland's Need Achievement

McClelland (1961) advanced a theory of entrepreneurmanship
which was based on the motivational construct need achievement (n Ach).
Need Achievement was originally defined as a learned wotive with rele-
vant behaviours occuring in situations involving standards of excellence
and competition (McClelland, 1961). The concept of n Ach evolved to

include the idea of the importance of self-involvement or ego involvement.
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It now is interpreted as a desire to do well for the sake of an increaéed'

feeling of personal accomplishment (McCielland, 1962).

The original %nvestigations-advanced the.hypdthesis that

countries with a high level of n Ach would have superior economic growth

_ to those with Tow n Ach. By so doing McClelland (1961) placed the

emphasis on internal factors: “the human values and motives that lead man

to exploit opportunities to take advantage of favourable trade conditions,

~1in short, to shapé his own destiny (p. 60)." McClelland, by this state-

ment, relates economic growth to the individuals' values and aspirations.

within the economic system being considered. = He believes that with an

increase in n Ach within a society more entrepreneurs emerge and conse-

quently the economy grows. Spin-offs are by:definition entrepreneurs,
thus this premisé'applies'to them also.

McCleltand (1961) bostu1atedwfhé£ Tevel of n Ach could bei

measured by a country's folk tales or children's reéders.- As.Mead (1951)

. stated, "a cuiture has to get its values across to {ts chiidren in such

simple terms that even a behavioural sc{entist can understand them,
(p. 108)." An analysis of n Ach of él stories from each of 23 countries
around 1925 and 40 countries around 1950 was conducted. Growth wés ‘
defined as either growth in National Income in International Units per
capita.or growth in electrical outpuf in Kilowatt Hours per capita. The
study found that the estimate of n Ach based on second, third, and fourth
grade readers around 1925 was positively correlated (r = .46, p < .02)
with the combined indices of economic grow#h cited above.

CanaQa, however, exhibited'a peculiar pattern in that in the
initial time period it had the thiid highest n Ach level. This droppéd

from 2.67 in 1925 to 2.27 in 1950. Theré was a loss in expected value
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h“?éof Nat1ona1 Income over the time per1od con31dered of 3 1 Inuernat1ona1

':.;Un1ts per cap1ta and a gain 1n e]ectr1ca1 output of 210 95 K110watt Hours

per capita. The regress1on equation for Canada'was curv111near rather

.than the linear re]at1onsh1p obtained in 20 of the or1g1na1 23 countr1es

measured McClelland (1961) cons1dered th1s a saturation effect, stat1ng

~that countries high on 1n1t1a1 1eve15 of n Ach couldn't be expected to

maintain this 1eve1 and so reduced the regressqon weight for Canada to

.9 to get the pred1cted growth values. McClelland's (1961) data shows

Canada s drop in n Ach Tevel, If th1s is a cont1nu1ng trend, it cou1d

partly explain the 1agg1ng techno]og1ca1 1nnovat1on

Spin- offs having started thelr own entorpr1ses are by dnf1n1t1on

- engaged in entrepreneur1a1 act1V1tx On the basis of the research of

McClelland (1961), McClelland and w1nter (1969), and Turner (1969),

cited above, it is hynothesized that}épin—offs will be significant]y

higher on a n Ach dimension than Research and Development personnel.

Problems in Assessing n Ach

Like other constructs to be diécussed, measurementiof nAAeh
has posed a problem, Heinstean (1969), Cerney (1966), and Klinger (1966),
have reviewed literature which used peojeetive techniques such as the
Thematic Apperception Test (NcC]e]]aﬁe, Atkfnson, C]ark.and Lowell,
1953), French Insight Test (French, 1958), and the Doodles to measure
n Ach. Klinger (1966) did a ]iterafure survey of existing studies to
determine what the relationship was between fantasy n Ach [as measured
by the Thematic‘Apperception Test, French Insight Test and Hur1ey’s

(1955)- Towa Picture Interpretation Test) and achievement motivation

and performance. The relationship appears to be a tenuous one as




fantasy n Ach proved unstable. K1inger(1§éé):stated that "it seems
clear that whatever n Ach scores measufe:ié ddote éphemefa1, capa51é‘0f
‘registering diffe?ent]y‘fn différent fantasyT%hstrﬁments; differenf1y'in
fantasy as coﬁtrasted with cognitive task inétruments; and differently
-at diffe}ent times in the same experimental session with the same or
simi1ar-instruments,.(p. 300)." A n Ach meaSﬁre does not appearlto give
an immediate reflection of a regnant achievement motive. _A]though
- McClelland (1949) was able to affect n Ach aﬁd subsequent performance
; with motive arousing instructions othér §tudies have failed tc replicate
_this finding (Klinger, 1966);v Non—motivatioha1 variables must be _
inf]uencing achievement related perfcrmance( K]ihger (1966) siated that
the relevant varigb]es had not yet been iso1ated but that they behaved n
1ike such vériab]eé as perceptual set, assodiationa] propérties of the
testing situation;‘and possib1e~mbde1ing proéésses.' |

" Most of the above mentioned probleﬁﬁ do not pertain to the
" French Insight Test. Klinger (1966) found fﬁat'the-French Insight Test |
produced nearly uniformly significant results in the studies relating |
n Ach to performance; whereas, both the Thematic Apperception Test and
the Icwa Picture Interpretation Test measure of n Ach compared with
performance produced more non-significant than significant results. The
French Insight Test also surpassed the other tests in sthies'measuringv
the relation of n Ach to level of aspiration. Need achievement and level
of aspiration were consistently related using the French Insight Test
while many non-significant results occurred using the Thematic Apper- -

ception Test and the Iowa Picture Interpretation Test.



Ne1nste1n (1969) found when compar‘ng the success of the French
In51ght Test, Doodles, and the Thematic. Apperception Test, in sLud1es
involving the relation of n Ach to risk preferences, that the French
Insight Test was the on]y one that produced -consistently significant
resu]ts: In addition Heinstein found that, although not a Qefy good
jnternal consistenéy, the French Insight Test,.neVertheless, had the -

best internal consistency (r = .48) of the three measures.

The findings of Klinger (1966) and Weinstein (1969) cited above,

1nd1cate Lhat by using the French Insight Test certa1n veaknesses of the’
Thematic Appercept1on Test wh1ch are probably affect1ng the va11d1ty of
the findings when this measure 1is ‘used cou]d be eliminated. Kolb (1965)
found that the French Ins1aht Test measured a construct that behaved Just
like th1e11and‘s n Ach as measured by the TAT ) nhereiore, it seems
Just1f1ab1e_to use the measures 1nterchangeab1y. If the curreht study
~using the French inéight Test éuppbrts fhe findings of_McCTel]and (1961)
by n Ach differentiating befween the-ﬁwq'gfbups then some of the doubt
aroused as a resuTt of McClelland's chéfce of thé~Themat1c Appé%ception

Test as his measure of n Ach would be eliminated.

Risk Taking |

Research into riskktaking has increased considerably in the
last decade. " There are %wo basic approaches to risk taking investiga-
tions. One has its origins in attempts to elaborate férma] decision
making mode]s; the other has its impetus from motivational theory. The
former approach has involved the exahinatidn of subjeétive utility
(perceived payoff) and probability. (perceived probability of winning or

losing). The Tatter approach is focused on possﬁb]e correlates of
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risk taking such as n Ach (Williams, 1965).
. The 1nvest1gat10n of risk. taking has evo]ved from the embryonic

concept of risk taking as merely a function of attractiveness of alter-.

natives to the recognition of risk takin§ as a multidimensional attribute.f

The early studies were limited in that they involved examining individual

“differences in risk taking as a function of the decreasing probability of

winning and increasing size of payoff. Expected value is usually held
constant in these studies as a gontro] fqr'the possibility that one set -
" be 6bjective1y considered more "rational" than another. Expected value
is the probability of winning mu1{ip1ied by the size 6f the payoff"
(Cutler and Heilizer, 1968). Later research ha§ been,conﬁerned_with'_
other aspects of risk takihg. S10Vic's and Lichénsﬁein's (1968) concern
was ih the role that "importance beliefs" and "infofmation_procéssihg”.

‘ p}ayed in weighting the dimensions of risk taking in decision making.

" The pattern that emerged was one of the individual decision makérA>

strugg]ihg.to integrate several sources of 1nformétion into a sing1e>
jddgement. Certain beliefs plus reductionist strategies determine the
decision maker's behaviour. | _

| Little (1968) found, in a well designéd study, that training
in décision making increased a person's level of risk taking. Persons
who were already employed in position; of decision making were high risk
takers; whereas, the non-decigion makers had an even dissemination of risk
taking responses.

Risk taking is endemic to decision making and goal-directed

activity. In seeking solutions and pursiring purposes there are probable

costs as well as probable gains (Hein§tein and Martin, 1969). Risk




- taking is é'céncern Qf.the current study.fnébfar as itkfs an important
aépect of any entrepreneurial venture, Spin-offs, because of the nature
'of'their work, are in the ré]e of decision makers. It is hypothesiiéd.
thét spin-offs are guided by the beTief that it is better ‘to take,a:'
greater risk and increase your payoff than take a low risk which assures
| a small ﬁayoff. . The Research and Deveiopment'personne1,'dn the.othef
hand; are postulated to be guided by the belief that it is bgtter.to
achieve a Tow payoff than take high risks where everything could be 1ost.
This, in conjunction wfth_thé fact thét spin?offs are in a pbsftion of.-
decision making, 1ead§ to the prediction fhat sp1n?offs will be sfgnifi—

cantly higher risk takers than Research and Development personnel.

Problems in Assessina Risk Taking

A<pf0b1em that has come fd.the.fore recently, plaguing
researchers in theiarea of risk taking,.fs-whether riskyis a value
(Né]]ach and Wing, 1968). 1Is there a'bonvérgent~va11dify among the
varying measures used to asseés risk? - Do risks involving skill'versﬁs
those involving pure chance elicit the same general behaviour from the
individual? Is rfsk taking behaQiour_situationa]]y dependent or do
individuals exhibit a persistent level of risk taking? The current
study assﬁmes that risk is a value; therefore, that it is generalizable,
that skill elicits different risk taking behaviour than chanée and that
~individuals exhibit a persistent level of risk taking. i

It is assumed that the risk taking behaviour demonstrated in
this study applies to other facets of the S's 1ife, such as the business

risks the § is willing to undergo. There.is some support for this

assumption, Kogan and Wallach (1964) report measureable generalities:




- (1964), after extens1ve analysis, found that convergent va11d1ty of most

among hypothettca] and quest1onna1re measures of r1sk tak1ng ‘ S1ovic

measures was negat1ve. In the subsequent arguments, houever S]ov1c

(1964) was able to explain this apparent 1ack of convergent va11d1ty

The pr1mary explanation was that risk takwng is a mu]t1d1nens1ona] concept
and most of the presumed risk relevant measures have been tapping these
dimensions differentially. According to S]ovic (1964), "No one has fully
explored preferences among gamb]es in which the expected value, variance,
and probab111ty have all been systemat1ca]]y man1pu1ated but it would
seem likely that a comp]ete descr1pt1on-of a-person s risk tak1ng propen-
sities would require consideration of his unique pattern of preferences
in such situations (p. 228)." Subjectivity of risk is another'relevant
dimension affectfng risk takingc- An individua]'s perceived.level of

risk (howvrisky the individual sees htsiaction as being)“and the_reaction
to that risk are factors influencing the:evaTuation ot.the risk.
Emotiona1 arousal is another dimension of risk taking'behaviour.s For»
example, Cohen .and Hansel (1956) suggest that risky behaviours are
usually entered upon with a sense of danger rather tnan a conscious
calculation of motives and probabilities. For the purposes of the current
study only one dimension of risk was examined, so, the fact that conver-
gent validity dees not exist between measures of diverse dimensions of
risk taking does not really apply. Perceived level of risk is measured
in the current study which accomodates Slovic's (1964) finding regarding
the influence of this dimension. Unfortunate1y, the current study had no

way of controlling for emotional arousal, except by standardizing con-~

ditions of presentation for the risk taking measure.




A second prem1se of the study is that}businees requmres rmsks
that are a combination of sk1]1 and ehance. The behavmour under a pure Y
chance orientatidn has neen:énown by‘tittdg (1962) Lupfer and Jones'
(1971), and hogan and Wallach (1965) to d1ffer s1gn1f1cant1y from the
risk tak1ng behav1cur demonstrated under a sP111 or1entat1on A skill.
and_chance taking game was’ seen as be1ngvrepresentat1ve of the type of
risks tnvo1ved in an entrepreneurfa1 venture. t o |

A third assumptioneconcerning risk taktng is that rfek taking
is not situationally dependent bdt nreVa]ent across'situatidné;f'defe],b
Richardson and.EVerstine (1969) conddcted‘d study, the resu}tS‘of}which

lend support to an under1y1ng r1sk tak1no Tevel. weinstein’and-%artin

- (1969) found that w1111ngness to take maten1a1 risks even genera1wzes to

risks of an 1nterpersona1 nature, It uca]d appear +hat the th1rd
assumption is‘true The curvent study consequent1y chose a r1;L taLlng
measure that para]]e]]ed an investment 51tuat1on whereby sk111 is
involved in ut:1.21ng the ava11ab1e 1n10rmat10n to choose the best stock,
thereby maximizing the payoff, but where the investor has no control

oter which way -the stock will go. .Thiedincorpdrates McClelland's (1961)

concept of high need achievers using feedback as well.

Perceived Level of Risk Taking

Slovic (1964) stated that an individual's perceiVed level of
risk influenced the subject's decision; for examp1e, even though an
action might be very risky, if the person involved did'not perceive that
action as a high risk action, his perceited Tevel of risk would Be Tow.

Collins and Hoore (1970) hypothesized that a spin-off only feels secure




when he is work1ng for h1mse1f Consequent1y, 1t-follows that even though

the related risks to sp1nn1ng of f may actua]]y be high compared to work1ng

for others the spin-off 1s likely to perce1ve them-as 1ower The current

study hypothes1zes that the .spin-off's obtawned Tevel of r1sk d1ffers

' s1gn1f1cant1y from the perce1ved 1eve1 of risk, the former be1ng h1gher

No s1gn1f1cant difference is hypothes1zed to exist between the_obta1ned
and perceived level of risk taking for the Research and Development

group.

Need Achievement and Risk'Taking

The other major approach to riék'taking involved examining thel

" personality corre]ates Extensive'research has been conducted assessing '

the re]at1onsh1p between n Ach Tevels and var1ous dimensions of r1sk

taking. High need achievers were found to have a part1cu1ar approach to '
tisk taking when it invo]yed skill, preferr1ng 1htermed1ate odds as
opposed to the extremes (Atkinson Bast1an ‘Earl, and I1tw1n 1960).
This is the model used by McClelland (1961) when considering the risk
taking behaviour of entreoreneurs.and,.as such, should apply equally to
5p1n~offs. , . | o
| Add1t1ona1 support is lent to this theor/ by Gilson (1969)~and
Brown (1969). Gilson found Tow need achievers chose significantly more
often than did high need achievers those bets with a higher probability
of success. Brown found that high versué Tow risk takers among educa- -
tional and busines; executives were distinguishable on the basis of
n Ach, initiative, and their own perceptions of organizational development.

Risk taking is so clearly linked with n Ach that in programs

deve]oped to increase achievement yisk is one of the var]ab]es manipulated



" Trainees are taught to use 1ntermed1ate odds for ach1ev1ng thexr goals :

Kalb (1965) found that he was able to 1ncrease n \ Ach and subsequent

ach1ev1ng performance in underach1eV1ng schoo1 boys by tra1n1ng them to

M employ moderate risk.taking, use of feedback, and the art of accept1ng

_responsibi]ity.for their actions. | :eA A A':‘i ; A |
| Atkinson'é (1957), Brown's_(]969) McClelland's (1961),_Gi1sonts

(]969) and Kolb's (1965) findings 1ead to the prediction that a signi-

ficant correlation should 871SL between n Ach and rTSk taking in the |

current study for the spln off group

Sensation Seeking

Henry (1948) challenged thefassumption‘that the controlling
factor in the re]at1on of the persona11ty to external events of stress

and uncerta1ntv was one of shock w1th the resu1tant'ef ort directed to.

reduce th1s env1ronment to a state of total pred1ctab111ty Henry -
hypothes1zed that a comp]ex state of manageablc uncerta1n ies was the
framework within which most persons reyo]ved. He felt many 1nd1v1dua1s
might receive positive reward and satisfaotion from tne constant need to .
cope with the changing environment; suﬁmari]y expressed, the amount of
envivonmental stimulation people enjoy varies among individua]s. |

The concept of opt1ma1 1eve1 of stimulation as offered by
Hebb and Thompson (1954), Leuba (1955) and Berlyne (1960) was a substi-
tute for the unsatisfactory concept of drive reduction minimizirg
stimulation (Zuckerman, Kalin, Price and Zoob, 1964). Recognition of
individual- d1fferences in what would be . the optimal 1eve1 of stinulation
led to the cre at1on of a sensation- seek1ng scale. o

-The sensation seeking scale has shown corre]ations with such




ff!conccpts as risk taklng (to be d1scussed 1ater) and WT11ihgness\f6H

\-_vo1unteer for unusual eyper1vents Zuckerman ‘Schultz and Hop«wns (1967)

found a significant d1Tference in senSutlon seeking scores between those

wi]]ing to volunteer for an hypnosis eyperiment and thosé‘unwi]]ing to

" volunteer; voluwteers having swgn1f1cant1y higher scores.

Techn01og1ca1 1nnovat1on, the concerns of spin- offs, is the

creation of new~products, processes or services. This concern with the

creation of the new, implies a concern with.seeking the novel, or

sensation seﬁking . Spin-offs in some ways could be compared to vo]unteers,,

- they are the ones in a society who volunteer to take on the process of .
technological 1nnovat1on The above ment1oned has led to the pred1ct1on

:that spin- offs w111 score s1an1f1cant1y h]gher on the sensation seekwng

sca1c than Research and Deve]opnent personne]

Sensation Seeking'and Risk Taking-A_ c | | _

. Waters and Kirk (1968 5 estdb11shed a relationship between the
Stlmu]at1on Seeking Scale and risk taking, obta1n1ng product moment
corre]at1ons of .30, .37, and .29 (all at p < .05). They emp?oyed the
same risk taking~device as the current study. Consequently the present
investigation should support their vtgw, thus predicting the existence
of a re]afionship between the Sensation Seeking scores and the risk taking

dimension for both groups.-

Intelligence

Roberts and Wainer (1966) found that spin-offs were usually
educated to the MSc degree level. This.was the median‘level of education

obtained in their sample of 69 spin-offs. Active involvement in the




- f1e1d of Research and Development genera]]y requ1res at 1east a BSc or a fiijix

BEng. A moderate]y hwgh level of 1nte111gence is expected in the two
groups, because both are university gradyates, There is no reason to
expect any difference in the mean 1eve1 6?'inte111gence of the two groups
N as a resntt of the above. Persona11ty character1st1cs other than 1nte111~
gence are hypothesized to be part1y respons1b1e for one man spwnn1ng out

while another man stays.

. C011ins ‘and Moore s Theory of EntronreneurmanshIP

Collins' and Moore's theory of entrepreneurmansh1p stresses
nersistence, self-control, low social mob111ty drive, and autonomy as
-being characteristics of spin-ctts. These characteristics do not become
evident unt11 the individual has spun off whi1e emp1oyed by othens
Collins and hoore suggc5ted that the potent1a1 spin -off is a dr1f«er
‘mot1vated by a grass is greener ph11osophy He is the man who hangs
his hat on the corner of the desk SO 1t is w1th1n easy reach. Co111ns
and Moore (1970) sum up the character of a sp1n -off by stat1ng that
"many men dream of having a business of the1r own. It is on]y the man
with the peculiar character structure of the entreprenesur who can make
this dream a reality. It is precisely his fear of subordinance, his
distrust of peers, his tendency to cut intolerable situations rather
than.stay and solve them which sooner or later cause him to dissolve
restricting ties. It is also these characteristics which cause him
eventually to go into business for himself (p. 26)."

The PRF dimension of impulsivity is defined as tending to act
on the spur of the moment and without.deTiberation{ It is hypothesized -

in support of Collins' and Moore's pictura of the potential spin-off




Cwith h1s hat on the corner of the desk that Sp]h—offs in the current

study w111 have a s1gn1f1cant1y h1gher score on th]s d1mens1on than
Research and Development personne] o
The PRF d1menswon of autonomy 1s def1ned as try1ng to break

auay from constra1nts Th1s 1s con51stent with Collins' and Foore S

 portrait of the spin-off as one who cuis 1nbo1erab1e s1tuat1ons break1ng . 

restraining ties; therefore, 1t is postu]ated that sp1n -offs w111 be

significantly h1gher on this d1mens1on than Research and Dﬂve1op"°nu
pewsonne1 | | o

Domlnance 1s def1ned on the PRF as’ attempt1ng to contro1 one's

. own environment. It is pred1cted therefore that the sp]n—off‘s fear of

subordinance" which is postulated by Collins and Moore to be typical will

cause this group to have a significantly higher score on the dominance

dimension,

The Relationship Between Spin-offs and the PRF Dimensions of Harravoidance,

Affiiiation, Aagression and Achievement

The PRF dimension of harma?oidance is defined as not enjoying
exciting activities, being fearful, cautious, and avoiding risks, This
is the opposite to the previous hypothesis that defined a spin-off as a
re}ative1y high risk taker who enjoys sensation seeking. It Tollows,
therefore, that spin-offs will be s1gn1f1cant]y Tower on this dirmension
than Research and Development personnel.

Wainer and Rubin (1967) found in their stﬁdy of 51 spin-offs
that need for affiliation (n Aff) exhibited a mildly negative relationship

with entrepreneurial success. They define n Aff as concern with the
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'estab1{§hment, maihtenance; and'resﬁbfﬁffbn'offﬁggiiive afg{iiéﬁ%ve
're1at1onsh1ps.. : — ‘ffJ l ~ﬁ§ . s | |
The PRF dimension of aff111at1on is def1ned as maklng efforts o
to win friends and ma1nta1n assoc1at1on; with people. This definition
' is cons1stent with the descr1pt1on of n Aff, 1nd1cat1ng sﬁpporﬁ of ‘
| Roberts and Ua]ner S resu]ts that -a° s1gn1f1cant d1fference wlll exist .
between two groups in the current study It is hypothes1ged that the
PRF dimension of aff111at10n will be s1gn1f1cant1y 1ower for sp1n~offs
as compared to the Research and Devetopment group. |
~The PRF d1menswon of ach1evement is similar to n Ach by
definition. Achievement is aspiring to accomp11sh d1ff1cu]t tasks, and};
“responding pos1t1ve1y to competition and w1111ngness to put forth effort
~to attain excellence. Need Ach1eyemgnt has,preV}ousiy heen hypothes1zed‘
to differentiate between the two grbupé.in'the current study. It gs
logical to assume, therefore, that FRF Achievement will doAlikéﬁise. It
is'postu1ated that spin-offs will score significanfiy higher on the PRF
‘achievement dimension than Research and Development personnel. |
| The popular Jegend of the buéinessman as an aggressive tycoon
Jed to the hypothesis in the bresent‘study that spin-offs would be

significantly higher on the PRF dimension of aggression than Research

and Development personnel,

Extrinsic Versus Intrinsic Jeb Reward Concerns

Lueptow (1968) stated, "Sanctions and thus the motivational
significance of roles operates at two levels: (1) in the role performars
themselves, and (2) in the reinforcement to the actors who exhibit the

performanc% expected of the role incumbent. The first type of sanctien
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1nv01vcs 1ntrins1c sat1sfact1ons, wh11e the second 1nvo1ves extr1ns1c‘
rewards originating outs1de of the role performance itself,. (pf 304),"
Leuptow defines intrinsic factors as the  use of special abi11ties'and '

aptitudes, concern with creativity andﬂofigina]ity, and personal res-

. ponsibility for work performance. Extrinsic factors were defined as

status and prestige, money and success, and security and comfort.
McClelland (1961), Atkinson (1958), and French (1956; 1958)

related high n Ach to intrinsic factors rather than extrinsic factors.

Minor and Neel (1958) demonstrated a significant positive'relationship

between 1eve1 of n Ach and the prest1ge rank of the 1nd1v1dua1‘s occu-
pational preference ‘Lueptow (1968) hjpothes1zed that high need |
achievers would be more concerned with occupat1ons that could. sat1sry
intrinsic rather th in extr1ns1c reeds The definitive charecteristics
describe a work conbext in vh1ch accord1ng to Lueptou (1968) "the actor
initiates and is respons1b1e for the ‘task and in which he can evaluate
the task outcome and relate it back to se1f‘(p. 305)." This description
is typical of the type of behaviour exhibifed by spfn—offs.

Williams (1965) found a>re1ationship between risk taking and
concern with intefha1 or external job rewards. HighArisk takers were
found to be more concerned with the intrinsic aspects of job rewards anc
Tow risk takers with the extrinsic aspects. |

On the basis of the relationship of extrinsic and_intrinsﬁc Jjod
rewards to risk takihg and n Ach and ﬁhe previous hypotheses stafing thet
spin-offs are significantly higher on theée‘dimensions it fo]]ows_that in
the present study.spin-offs will demonstrate.a significantly higher concarn
with the iﬂtrinsic aspects of their jobs than Research and Development

i

personnel.
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Occupat1ona1 Herwt@1~

. Occupational heritage was 1nvest1gated in an attempt to further

substantiate Roberts' and Hainer'sc(1966) finding that entrepreneurial

fathers had significantly more entrepreneurial sons than non-entrepreneurial

. fathers. A reverse relationship was hypothesized for the current study.

Spin~offs vere postﬁ1ated to have significantly more entrepreneuria1‘

fathers than Research and Development personnel.

Purpose and Postulates of the Study

The purpose of this thesis was to test the following hypotheses
concerning'persona]ityAdifferences between technological spin-offs and

persons eﬂgaged in Research and Development:

'1) Sp1n offs will have a s1gn1|1cant1y h1gn°r 1eve1 of n Ach ihan

Rescu ch and Development pnrJonne..

2) The risk taking Tevel of the spin—bff gfoup wi]] b2 significant]y'

higher than the Rescarch and Deve]opﬂent group, .

3) The perceived level of risk tak1ng w111 be 31gn1f1cant1y 1ower for
the sp1n—ofr group than the obtained level. The perce1ved Tevel of risk
taking for the Research and Development group 53 hypothesfzed not to
differ from the obtained level. | '

4)_Signif§cant corre]atiqns will ekief between n Ach and risk taking

for the sp1n off group. | “

5) Spin-offs will have a significantly higher score on the Sensat1on
Seeking Scale than Research and Development personnel.

6) Significant correlatiors will exiét Betﬁeen sensation seeking and

risk taking for the spin-off group.
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7) No significant difference exﬁsts between the inte]]igence'1eve1'of the

two groups. * .' . e

W g
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8) Spin-offs will be significantly hlgher on the following PRF d1mens1ons:

autonomy, dominance and impulsivity than Research and Deve]opment

" personnel.

'9)'Sp1n-offs will be significantly 1owerfthaanesearch and Development

personnel on the PRF dimensions: harmavoidaﬁce and affiliation. Spin-

- offs will be significantly higher than Research and Development personnel

on the PRF dimensions of ach1evement and aggress1on

10) Spin-offs are significantly more concerned with the 1ntr1ns1c (e.g.,

challenge) aspects of the job; whereas, Research and Deve]opment personreal ‘

are more concerned with the extrinsic (e.g., money time) aspects of the

job.

11),Spin-offs will have a significantly greater percentage of entreprenecurial

fathers as eompared to Research and Development personnel.
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METHOD

. Subi{i% h . ' el e

The approach‘to the problem outiinéd in the previous section -

was to obtain samples of behaviour from two groups, spin—offs and their

"techho1ogica1 peers in Research and Development. The sampling procedure

involved sending letters to“spin~offs,Directors, and Chairmen and Deans
of Engineering, Science and Mathematic Faculties of various institutions

in Canada asking for participation and/or other names. The Research and

Development Directory for-Canada was a main source.

The spin-off sample consisted of a randomly selected group of

- 41 technological Spin-offs who had spun out of Research and Development |

laboratories starting enterprises consistent with their-techno1ogica1

~ base. Three spun out of university, 13-out of government and 25 out of

industrial laboratories. The.other group consisted of 41 scientists or
engineers engaged in Researth and Déve]dpment: 5 were emp]oyed in
universitieé, 18 were employed in goverhmenf and 19 Qere employed in
industrial Tlaboratories. Their positioné rangéd from doing pdre research
to Directors of laboratories. | |

The two groups were similar with respect to age, educational
1eve1 obtained and all were males. The average age for the Research and
Development group was 44.5 years, as compared with 46.3 years for the
spin-offs. The average number of post-secondary years of education Was 5.34 for
the Research and Development group as compared to 5.02 for the spin-off..
The samples were selected from seven major cities. in Canada: Vancouver,

Edmonton, Winnipeg, Toronto, Hontreal, Halifax and Ottawa.

m\
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Materials ' |
Jackson's (1967) PRF Form A was used which gives 15 peﬁsona]ity :

‘attributé scales based on 16 -items each (see Appendix A). The PRF was -

rationally constructed influenced By Jackson's research on response

" biases. A1l scales were measured, but only seven were scored.

The French Insicht Test, a projective technique constfupted by

Frengﬁ (1958), was used to measure level of.n Ach. This prbjeptive paper
and pencil measure requires the S to describe a given person's character.
based on the preséntation of one characteristic behaviour (see Appendix
B). HNeed Ach1evement is operationa11y defined in this study as that
'uh1ch the French Ins1ght Test measures. ' |

The- Sansat1on Seeknnq Scale used s a rat1ona11y constructed

papeliand hencﬂ measure corst1ucted by Zuckerman, Kalin, Prlcc and Zoob
(1964) (see Append1x C). The Sensation Seeking Scale is ‘made up of 1tens
which désc%ibe four types of sensationfseeking; visual sensation seeking
and antisocial sensation seeking, thriii.seeking:and social sensétion
segking. ‘ |

The Risk"Taking Game designed‘by Waters and Kirk (1968) was

used. This game employs a deck of cards and a 1-5 rating scale. The
game selected s a comb1nat1on skill and chance orientation which
controls for expected value. The subject was allowed 20 draws from the
top of a shuffled deck of 52 cards. For each draw the S made a'bef as
~ to what he would draw. The allowable bets were-c010ur, suit, denomina-
tion, colour plus denomination, and é combiﬁation of suit and denomina-
tion which yield the probabilities of being drawn of 1)2, 1/4, 1/13,

1/26, and 1/52. The subject received boih verbal and written instructions



1)

(see'Appendix c). These‘fnformed the:§;fhat’if cn any_dnan;‘fhe'het was i
realized, his écoreion that draw is the denqminatcr ofrthe strategy .
elected for that draw;ewhereas, if the §_faiied"to achieve hié:bet_then

the score for that draw was 0., 1In addit%on, hheﬁ§jwas informed thac}the

card drawn was not replaced and he could refer to'a11 the drawn cards

'before‘placing'his next bet. Further 1nstruct1ons informed the S that

the purpose of the game was to ach1eve the highest pgss1b1e score. Ifa
score was obtained which surpassed an undisclosed total, a do11ar would

be paid by the interviewer.. It was exp]ained that the score wohld be
undisclosed so as. not to 1nf1uence the S‘s strateg/ The S was to]d to
attempt to equa*e the way he p]ayed the game w1th a rea] 1ife bus1ness
venture The probab111ty and payoff for each strategy were stressed and

a trial sess1on was undergone After comp]et1on of the second tr1a1 the"

$ was asked to rate his own 1eve1 of R1sk Tak1ng on -a 1 5 point ccale

with 1 1o~, 3 moderate, and 5 h1gh ‘
The 1n.ornat1on sheet conta1ned granh of thc various probab-
111ty d1str1buc10ns over 20 draws, and a 1ist of the various strateg1es

with the1r_payoffs. The Expected Value over an infinite number of draws

for all strategies was 20.

" The player, depending on his skill, could utilize the incoming
information and alter his strategydanbropriate1y to maximize his score.
It was hypothesized that anyone who is by nature unwilling to take the
risk of losing, would adopt the high probability, low payoff strategies.

The Interview cenducted was structured around the difficulties
encountered in starting a business in Canada, reasons~f0r so doing, and

eliciting biblicgraphical information as to father's occupation, career

pattern, and marital status (see Appendix E),.
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Ammons' and Ammons' (1962) Quick Test of Verbal Intellicence was

used. Al1 three forms of this test were administered (see Appendix F).

Each form consists of 50 wofds which‘ﬁusi‘be associated with 1 of 4 a
picturesf Each 1ist of 50 words,vprogreéged in difficulty from age 3 to
superior adult, thus, only the 1qst 20 words of each form were adminis-.

tered, The S was given credit for the first 30 words of each form.

Procedure ' |

~ The PRF, and the Sensgtion—Seeking Scale were sent. in the mail
with a'covering Tetter. fhey were to be completed prior to the interview '
session. An hour aﬁd a half was scheduled for the interview; During i
- the interview session, the Quick Test was administeréd by'the intefviewer;
This was fo]]owedfby the administratibn of the French insight Test, then _>

the Risk Taking game. The interview was conducted in the remaining time.




'RESULTS
The French Insight Test was scored for n Ach by an experienced
scorer w1th a demonstrated 1nterscorer reliability of .88. he Risk
Taking game was scoued for each § by averag1nq the denominators of the
streteg1es selected for each of the 20 draws on the second trial. The

mean score for each of the tuo groups on each of the dependent var1ab1es

is reported in Table 1.

The data for the PRF personality traits: Achievement Aggressidn,_

Affiliation, Autonomy, Dom1nance Harravo1darce and Impu]s1v1ty, the
Risk Taking, n Ach, Sensat1on~Seek1ng and IQ scores were subjected to
one way multivariate anaiysis of variance; The results of.this anaiysis
are shown in Tabfe 2, The eff9cts.of Gfoups across a11 dependent |
variables was-found to be s1gn1r1cant (F [11 ,80] ~ = 3,819, p < 05).
ThereTore, a t-test was performed for each of the dependent variables.
The results of this analysis are shown in Table 1. Significant effects
were found for Dominance (tgg = 2.12, p < .05), Harmavoidance (pgo = 2.5,
p'< .058), Risk Taking (tSO = 2.88, p < .01), Sensation-Seeking (tgg = 2.5,
p < .05) and n Ach-(t80A= 2,75, p < .61). | |

The perceived level of rjsk-taking Qas obtained by standardizing
each S's scaled score and his obtained score. The obtained score was
then compared with the perce1ved score for each group. A t-test was used.
A significantly higher perceived score was obta1ned {t = 5.61, p < .001)
for the spin-off group. A significantly higher perceived score (ﬁ = 8,45,

p < .001) was obtained for the Research and Development group.
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TABLE 1

Comparison.of Means of Two Grodps
on A1l Dependent Variables

Non-Spin-0ff  Spin-Off

Qgggggggﬁ;ygljgglg_ Mean Scores ~ Mean Scores  d.f.
| Achievement 15,61 ‘ 16.56 80
Affiliation - 13.07 133 80
Aggression 4,61 ‘_'_5.34 | 80
astonomy 873 9.2 80
Dominénce | _'i,‘.;'lv 1.15 __ _ 13,07 80
Harmavoidance - 10.27 . 8.20 80
impulsivity | o 8.80 . 10.00 80
. 13%6.63 13861 80
Risk Taking 6 T 13.12 80
‘Sensation Seeking 1385 16.37 80
n Ach © 905 14.00 80

* p<.05

* - p < 0]

5l K 5:: j';

't
1,399
304

_A'.728

' ;'.712. -
2.116%
2.100%
176
1,303

2.876%*%

2.500%

2.,746%*%
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T . S . TABLE 2|
g | o Group Multivariate One Way ANOVA
for all Variables
‘ LOG :
| - SOURCE OF  GENERALIZED : = o .
" "VARTATION ~ VARTANCE U-STATISTIC  d.f. F-=STATISTIC .
| Groups = 80.57 1.692994 1,80  2.8192%
* p< .05

iy
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The. biographicaT information obtained was summarized by an
1mpart1a1 scorer into a chart of reSponses indicating why a s d1d spin
out from Research and Deve]opment or.in the “case of the Research and

Development group what it would take tp.make them spin out. These are

reported in Table 3. These responses were further analysed into concern

~ for extrinsic as opposed to intrinsic rewards categories. An analysis

revealed that a significantly greater number of spin-offs were interested
in intrinsic job rewards (x2 18.30, p < .001). These results are
reported in Table 4. |

An analysis was conducted to determine whether spin-offs had a

- significantly greater number of entrepreneur1a] fathers than did Researeh

and Development personne]. A s1gn1f1cant1y greater number of sp1n offs

had entrepreneurfaT fathers (x2 4.253, p < .05) than did Research and
Deve-Opment personne] The reéu]ts are reported in Tab] |

A corre]at1onal analys1s of the 11 var1ab1es for the spin- off

- group showed significant corre]at1ons between sensat1on seek1ng and

harmavoidance -.42 (p < .01), harmavoida6ce and intelligence .éZ'(p < 105)’
affi]iatjon and aggreséion -.46 (p < .01), and affi]iation and dominance
.32 (p < .05). The results are reported in Table 6. . A correlational |
analysis of the 11 variebfes for the Research and‘Deve1oement group

revealed correlations between harmavoidance and dominance -.45 (p < .01),

" harmavoidance and sensation seeking -.50 (p < .01), dominance and

sensation seeking .48 (p < .01), and aggression and impulsivity .42 ‘

(p < .01). These results are reported in Table 7.




TABLE 3

Classification a”d_FrequenCy5df Responses  ‘"
for Spinning-Off or Remaining in Research and Development

for Spin-off and Research and Development

"GROUPS

FREQUEHCY FREQUENCY . FREQUENCY =
OF INTRINSIC © OF EXTRINSIC OF OTHER
. "RESPOQ!NSES ‘RESPONSES RESPOHSES

‘Spin-Off Responses

Determining Own :

Environment o 22

Stimulation .16

Challenge C 9

Saw Opportunity | S

for Success T

Money o 5

Job Loss ST T

Research and Development '

Responses ™

Lack of Current

Job Satisfaction 23

Guaranteed Security o 29

Money | o 15

Hours 7

Necessary Skills ' 10

Financing o : 9




CTABLE 4
A Comparison of Frcquencfes of Responses Indicating

Intrinsic versus Extrinsic Job Reward Concerns for

Spin-0ff and Research and Deve1opment Personnel

GROUPS " INTRINSIC  EXTRINSIC — 'x2

Spin-0ffs 47w

Research and Developmen B o A
Personnel A . 223 - bl 18..30%*

% p o< ,001
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TABLE 5

The Frequency of Entrepreneurial Fathers Having Entrepreneuriai Sons

. Compared with Entrepreneurial Fathers Having Research and Development Sons

ENTREPREHEURIAL NON—ENTREPRENEURIAL

GROUPS * FATHERS " FATHERS - oy
Spin-0ffs 16 : 25
Non-Spin-0ffs 7 . - 34 4,253%

¥ p< .05



TABLE 6

Correlation Matrix of 11 Variables. for Spin-fos

Variables
1. Achievement
2. Affiliation .
3. Aggression
4. Autonomy
5. Dominance ‘.
6. Harmavoidanée
7. Impulsivity
8. Intelligence'
9. Risk Taking
10. Sensation Seeking
11. N Ach
** p < 0]
* p< .05

2
-.08

3 45

L5 .25 .30% -,

L L15 - 4BFk | 32%

.08 .29
.11

7

-.06

.08
.21
-.10

| .18

L2

8 9

€

1
.12

.00,

-.24
-.24
.23

-.05
L1

10
-.30% .10 .09
-.01 .08 .19
.00 106 .17
.03 -.29 .05
06 .22 .16
.32% 2,10 -.42%% .07
a5 -1 .21 -
- 54,11
-.06

-5
-.02

e



Correlation Matrix of Variables for Research and.DeveTOpment Personne]

Variabfes 1 2
1. Achievement .03 Q.i9
2. Affiliation . =15
3. Aggression
4. Autonomy
5. Dominance
6. Harmavoidance
7. Iﬁpu]siyify.
. 8. Intelligence -
‘9. Risk Taking
10. Sensation Seeking
11. N Ach
** p < 0]
‘*p<.05

TABLE 7

i
27
-.40
19

R

o)

.26
0

15

-.04

6

RV,
-.04
-.26
3

- 45%*

78
.04 .13

-.15 .17
Lazwr 11
28 .17
6 .18
A7 -2
.03

13
12
.03

110

.04

.00

-.20

.21

16N
23 .04
8018
25 .02
.08 ° .00
. .48%* |25
L=, 50%%. 25
.16 .05
:.07 .08
-.06 .10
s

ze:



- DISCUSSION

. | The discussion will centre on the eleven hypotheses aswstafed
in the Introduction. These are:
1) Spin-offs will have a sighificant1y highef Tevel.of n Ach than
Research and Development peréonne1. | |
2) The risk taking level of the spin—off group will be signfficant1y
higher than tﬁe Research and DeveTopment group. “
3) The perceived Tevel of risk takﬁng will be significanf1yi1ower for
the spin-off group than the obtained Tevel. The perceived level of fisk :
~ taking for the Research and Develaopment group.is hypothesized not to
differ from the obtained level. . ‘ | .‘ '_ o _
V4) Significant correlations u%1j exist bétﬁéen n Ach and risk takihg.-
for the spin-off gfoup;" | - o
5) Spin-offs will Have a signiffcant]& higher-scbre dn the'Sensationj
Seeking Scale than Research and Develbﬁment personne]. | .
6) Significant corre]ations.wi11_exist between sensation seeking and
risk taking for the spin-off group. | .
7) No significant diffefence exists between the intelligence level of
the two groups.
8) Spin-offs will be significantly hi%her oﬁ'thé fb11owing PRF dimensicns:
autonomy, dominance and impulsivity than Research and Development
personnel. |
9) Spin-offs will be significantly lower than Research and Development

personnel on the PRF dimensions: harmavoidance and affiliation. Spin-

offs will be significantly higher than Research and Development personnel
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e g

‘ ~on the PRF dimensions of achievement and.agg}ession.

10) Spin-offs are significantly more concerned with . the intrinsic,(g.g.,

challenge) aspects of the jqb; whereas, Research and Deve1opment personnel
are more :concerned with fﬁe extrinsic (e.;., money time) -aspects of the

Jjob. | | .

11) Spin-offs will have a s}gnificantly.gfeéter percentage of entrepreneurial

fathers as compared to Research and Development personnel.:

" The above hypotheses will be dfscussed with reference to the present

study and in relationship to the findings of previous investigators.

~ Need Achievemenf Levels for Spin-0ffs as Compared to Research and

Development Personnel’

McClelland (1961, 1965 1969;»and 1970) and Turner (1969) found
that entrepreneurial activity in a codhtry was re1ated ton Ach.]eve1 of
the population in that country. -This leads to the predictioh'tﬁéf'ﬁhbSe
engaged in entrepreneurial endeavours should have a ﬁigher level of |
n Ach than those.who are not. Spin-offs fall inkthe former category;
therefore, it was‘predicted that they would be significantly higher on an

n Ach dimension than Research and Development personnei. This hypotnesis

was supported in the current study.

McClelland and Winter (1969) reported a study in which by n Ach
motivation training n Ach was increased in a group of Indian businessmen
subsequently increasing entrepreneurial activity in the group. An
extension of this study could be cafried out in Canada by attempting to
raise the n Ach'level in a Research and Development group. A fol]ow~ﬁp

of their activity for two or three years would reveal whether a signi-

3 Y gy e a g L]
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fiEantly higher incidence of spinning-off or entrepreneurial activity
occurred in this group as compared to a contrg]vgroup. |

| In qdditioﬁ to the above Etudyf.gne‘couid be undertaken that
used current n Ach level as a predictbr of entrepreneurial endeavours
internally or exférna]]y in a large Réseaéch and Development estéb]ishment;-
If the high n Achlgroup performed in a more entrepreneurial fashion then

further support would be lent to the findings in the present study.

Risk TakingALeveW of the Spin-Off Versus .the Research and Development Group -

Little (1968) fQuna that persoﬁs in a position of decision
making are gﬁeéter risk takers than peégons in a non-decision makingnro1e.v
Gilson (1969) found that low neéd achiévérs.éhose siQnificaﬁt]y more |
often than did high need achievers those bets with theAgfeater>§robabi]jty
of $uCcess. In £he present sﬁudy, bécauge spin-offs are, by deffnition,
in deéisibn-making roles, and:as preyious1y predicted and confirmed
higher need achievers thén Research and Déve]opmént personnel the
following hypothesis was advanced: .shih-nfféiwould Se higher risk
takers than Research and Development personne].‘ This postulate was
confirmed in the current study. »
| No conclusion can be drawn as to the actual level of risk
taking as normative data on the risk taking game that was used has not
yet been assembled. It would be informative to conduct a study in which
statements about the actual level of risk.taking of the two groups

compared to the overall population could be made.

gt 20 i
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4

Variations in the Perceived Level of R1sk Tak1ng as Compared to the .

Obtained Level of Risk in the Two Grougﬂ

~

Collins and Moore (1970) sugge§tgd that a spin-off only feels
secure when hé is'working for himself, in other words, he considers k
working %or othershto be-higﬁ risk and working for himse]f'to be Tow |
risk. As a result it follows that his perceived risks in busineés would
be Tower than the actual fisks he was takfng. L

Consequently, in the current study 1tiwas postu1éfed that a
" spin-off's perceived 1eve1 of r1sk taking would be lower than the obtawned
level of risk taking. Contrary to the pred1ct1on the sp1n -offs had a
significanf]y higher level of perceived risk taking than thenr obtained
level on the risk taking dimension. N

Two 1nferences could be made from this f1nd1ng Fffét. for no
apparent reason, the spin-offs were performing more. conserv at1ve1y in the
crrent risk taking game than they norma]lybehave in risk taking ventures.
Second1y, spin-offs perceive themselves as greater riék takers-thah
they actually are. There is some supborf‘for the latter conc]usﬁon'in
the findings of Wallach aﬁd Wing (1969). They found that 1f-a cu1tﬂre.
values risk taking that the persons in that culfure tend to pérceivé
themselves as significantly higher oq'the riék taking dimension thaﬁ they
actually are. |

The findings of fhe present study concerning the perceived
Tevel of risk taking for the Research and Development group were not as
predicted. The perceived 1eye1 of risk'takjng was significantly higher
than the obtained level of‘risk takihg.‘ The findings of Wallach and

Wing (1969} cited above are advanced in explanation of this finding as

vell.
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 Variations in the Sensation Seeking Scores for the Spin-0ff and Research

[V AR

and Development Group - - |
Henry (1948) predicted that'mqnx‘individua1s receive pdsitive
reward and personal satisfaction froﬁ the constant need to cope with.the_
changing environment. Spin~off§ by the nature of their work are con-
stént1y seeking the novel. It would 1pgica11y follow that spin-offs
would be significantly higher on a risk tak{ng dimension than‘Reséarch*s
and Development personnel. This postulate was éupported in thé current
study. . | |

There was a major prob]em with the Sensation Seeking Scale that

-was used in the current study which shou]d be noted There are instances

in the measure where ne]ther answer is correct or where both are correcn
for same 1nd1v1dua1s. A good examp1e of the former type of 1tem and one
that evoked criticisms from the Ss was: |

: é) I think all people who ride motofcyc1es
have an unconscious need to hurt themselves;

b) I would 1ike to drive a motorcycle.
Problems such as the one cited above shoujd be rectified. = A moké
rigorous examinétion ofsensationseéking could be conducted which looks
at the varijous categbrfes of this dimension, such as thrill seeking.
The current study implies that sensation seeking could be an important

discriminatory variable.

Correlaticns Between N Ach and Risk Taking for the Spin-Off Group

Gilson (1969), Brown (1969), and Atkinson, Bastian, Litwin

and Earl (1960) found that risk taking was related to n Ach. High n Ach

Tevels were significantly more often associated with moderate Jevels
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of risk. This led to the postulation in the current study that n Ach
would be correlated with risk taking for the spin-off group. No signi-
~ficant correlation was found. S |

’ One reason that could account fér this féct wa;'that.the-fisk
taking méasure used was not typical of thé risk faking measures used
by'McC1e11and (1961). McClelland's risk faking measures, such as the
ring tdss, involve skill both ih selecting the payoff and influencing
the outcome. The game em§1oyed in the current study on]y.permitted the

' §;to use skill in selecting the payoff strategy not -in influencing the

outcome, the turn of the card being a matter of chance. The result ‘

obtained in the present study implies that there is no correlation between

the S's level of risk taking in this typé’of-situation and his n Ach
level. Further research into the.possib1e correlates of the type of

risk taking game used in the current study might prove illuminating.

Correlations Betiween Sensation Seeking and Risk Taking

Waters and Kirk (1968) using the same gamé as the current study

found product moment correlations of .30, .37, and .29 (all at p < .05),

between sensation seeking and risk taking. As a result the current study

set out to see if a significant correlation would be found in both grougs

p 8_  !

between the two variables. This was not supported in the current findirgs,

no correlation was found to exist between sensation seeking and risk

taking. Two implications result from this finding. The first is-that an

unknown variable was operating in the Haters and Kirk study causing the

correlation and that it was not présent in the current study. 7“he second is

that the findings of Waters and Kirk (1968) are not generalizable.
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1Q as an Indicator of Spin-Off Tendency | '

| Roberts and Hainer (1966) found - that the average educational
level obtained 15 fhe pfofessiona] group ffom which both samples in tﬁe
current study weré drawn was an MSc. This led to the prediction that no
s1gn1f1cant difference in 1nte11|gnnce ex1sts between the two groups

This postulate was supported in the current study.

“Comparison of Spin-0ffs and ‘Research and Development Personnel on the

* PRF Dimensions of Autoncmy, Dominance and Impulsivity

Collins' and Moore's (1970) outline of the characteristics

predominant in the personality of a spinfoff-in¢1uded such variables as

- autonomy, fear of subordinance, and a tendency to cut intolerable

situations rather than stay and solve them. . These three charatterisfics
align wfth the PRF dimensions of autohomy, domihénce and inpulsivity,
respective1y.l In support of'Co11ins' anq Mbore‘s theory it was postd]ated
in the current study that spin-offs would be significantly higher than
Resecarch and Development personnel on these dimeﬁsions. TheAfindings in
the present study only partly suppofted the hypothesis. Dominance was
significantly higher for the spin-off than the Research and Deve]opﬁent

group. Concern for Dominance was also reflected in the responses of the

spin~off group in the interview. Thirty percent of the responses of the

group as to why they had spun off were concerned with "being the decision
maker", "maintaining independence" and “controlling their own destiny".

Collins' and Moore's portrayal of the spin-off as a man who is
trying to break away Trom restraints is not‘supported by the mean

autonomy score. Neither group was markedly autonomous. No significant
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difference between the two groups was found. As a result of a preci-
pitating crisis and/or job dissatisfaction, however, 19.2% of the spin-
Aoffs vere created. The net.result of a new enterprise rather than that
of working for others, implies sohe autonony. . Comparab1e'data on fhe
Research and Development personnel was not collected unfortunate]y;
Starting.a new enterprise was given as a‘possible considera%ibniif a job
dislocation occurred, however, by 12% of ‘this group.

| No significant difference was found on the impu]sivity»ﬁimehsion
between the two gfoups 1n,thé present stqdy. This could suggest that the
move into their own {ndustries by the spﬁn—offé was not a result 6f'high
1mpu1siveness,-alternative]y; perhaps th%s Step wés a we11~thought~out

plan,

Comparison of Spin-0ffs and Research and Development Fersonnel on the

PRF Dimensions of Havinavoidance, Affiliation, Achievement and quressidn‘
4 | The PRF dimension of Harmavoidance is by definition s%mi1ar'to,

risk taking. A low harmavoidance score implies lack of concern with

reéard to safety and lack of cautiousness. In conjﬁnction with the

previously mentioned risk taking literature of Gilson (1969) and Little

(1968) it was postulated that spin-offs would score significantly lower
on the hafmavoidance dimension than Research and Development personnel.
Support was gained for this hypothesis in the current study. Harmavoidance
was a.differentfating variable between the two groups. |

Wainer and Rubin (1967) reported a negatiVe re]ationship
between need for Affiliation (n Aff) and entrepreneurial success. N Aff

is, by definition, the same as the PRF's affiliation dimension, both
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stressing the ﬁhpoftance of friendship and acceptance. A$ a result of
this it was hypothesized fhaf a sfgnificant difference wou]d exist
between the two groups on the PRF dimension of Affiliation. |

No significant difference was féund in the current study on
~ the Affiliation dimension. Two conclusions could bé dfaﬁn from this
finding: first, that n Aff as measured by thg TAT is not thé same,dfmension
as Affiliation as measured by the PRF; secondly, fhaf there is. no rela-
t1onsh1p between aff111atlon as maasured by the PRF and sp1nn1ng off.

By def1n1t1on ach1evenent as measured by the PRF and n Ach are
the same. -Thererore, it was;hypothes1zed that the PRF dimension as well
as the French Insfght measure of n Ach‘would différenﬁiate Between spin-
offs and Research and Deve]opment personne1 This was not.ﬁupﬁortéd in
the present study, ach1°vement did non differ s1gn1f1cant1y be tween the
fwo groups. This is not surprising in v1eu 01 the findings of Klinger
(1966) or Grisé (1972). Klinger's 11L°rature review found there was very
sporad1c corre1=11on between the various measures of achlevement Grisé,
from his findings, concluded that n Ach is not d1fferent1at1ng in the |
subsequent performance between high and low need achieviné greups but
rather, that anxiety is the key factor. He furtﬁer postU]ates that a.
correlation would exist between the French Insight measure of n Ach and
PRF Achievement if you‘could partial out the effects of anxiety.

The typical portrait of the aggressive businessman rehains
unsupported by this study. Aagression scores fell within 1 standard
deviation of population norms. HNo significant difference existed:

between the two groups on the aggression dimension.




Other Correlatiens I

_ Tne‘negative corre]ation,between narmavoidance and sensation
seeking for both groups?isAconsistent.with Waters‘ and Kirk's (1968)
finding; wheneby, an individual becomesv1ess.cautious as the sensation
seeP1ng score goes up. |

No explanation is advanced for the re]at1onsh1p found between |

dominance and sensation seeking and dominance and harmavoidance in the
Research and Development group. | | | | |

The product mowent correlation of .46 (p < .01) between '

aff111at1on and aggression 1n the sp1n of f group 1is 1og1ca] by the def1n1- _

tion of the two terms. A person highly concerned w1§h friendship wou]d
not Tikely be aggressive, as it wou]d be contrary_to his purpose of
'start1ng and ma1nta1n1ng fr;endsh1ps It should be nofed however, that
this finding was not dup11cated in tha Research and Development group.

. No explanation is advanced for the other corre]at1ons found
in the sp1n off group between harnavo1dance and 1nte]11gence 34 (p < .05),
intelligence and risk taking -.54 (p < 01), achievement and harmavo1dance
-.30 (p < .05) and Achievement and dominance .30 (p < .05). It is cur1ous
to note, howaver, the vrelationship between intelligence and risk taking,

and intelligence and harmavoidance for this group.

Extrinsic versus Intrinsic Job-Reward Concerns and Resultina Preferences

for the Spin-Off and Research and Development Personnel

Leuptow (1968) found that those persons with high N Ach were
more concerned with occupations satisfying intrinsic needs;whereas, low

need achievers were more concerned with thosé occupations satisfying
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} extrinsfc needs. Williams (1965).f0und the same distinctions between high
and Tow risk takers. Extrinsic needs were defined as concern with
statué and prestige, mdnex; security andléomert. Intrinsic“n¢§§s>were
defined as concerned with creativity, originality, the use of special
abilities, and personal responsibility for work perforhance (Lueptow,
1968). Therefore, it was predicted in the current study that, because
spin-offs were seen as both higher need achievers and higher risk takers
than Research and Deve]opmeht personﬁe15 their interests éhou]d Tie
mainly in the concern for intrinsic needs caiegory. Research and
Development personnel, beiﬁg péstu1ated‘to be Tower need achieversnand
more conservative risk takers should be mainly concerned Qith_extrinsit
needs. i ‘

The current study asked two questions 4n the Interview thét
pertained to this issué of Intrinsic versu§ Extrinsic needs. To the
spin-offs the question "Why did you spin out?" was addressed. To Research
and Development personnel was addressed the question."what wou1d it take
to make you spin out?". The answers were sorted into intrinsic and |
extrinsic categories. On ‘the basis of the above, it was postu]atéd that
significantly more of the.spin—off re§ponses would show concern with
intrinsic job needs than Research an& Development personnel. Research
- and Development personnel were hypothesized to show a significantly
greater concern with extrinsic job rewards. These hypotheses were
supported. Lueptow's category of intrinsic responses labeled "personal
responsibility for work performance" was paralleled in the present stucy
by a high frequency of responses from the spin-off group in the categery

"determining our own environment". "Challenge" responses in the present
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:study were reflective of "creativity and a usé‘of spec1a1‘abilities" in
the Lueptow study. "Status and prestige" was.the only cafegofy of
response in Lueptﬁw's aﬁa1ysis that djﬂ not appear in any form in the 
current study. " |

'Comparison‘of Percentaqe of Entrepreneurial Fathers for‘the:Spin—off

and Research and Development Groups

In a previous study Roberts and Wainer (1966) found that entre-
preneurial fathers had disproportionately more entrepreneurial sons than
| a control group of non-entrepreneurial fathers. In their study, 24% of
the non-entrepreneurial fathers as.compared to 50% of the entrépreﬁeuria1
fathers had entrepreneurial sons.. On fhe basis of'thfs previous finding,
the reverse relationship might be expected in the present sfudy, that is,
that the spin-off group would have siQnificant]y move entrepreneurial
fathers than the Research and DeveWOpmenf group.. As predictéd the spin-
of f group had significantly more enfrepreneuria1 fathers than the Research
and Deve]opmenf group. Seventeen perceht of the Regearch and Development
group had entrepreneurial fathers whereas 39% of the spin-off group had
entrepreneurial fathers. | . |
| It would appear that the son adopts the value system of the
parents, which, if the father is self-employed, is probably achievement
oriénted. It .seems logical that individuals with high n Ach would, on
the aQerage, tend to drift or find themselves in the business world as
it requives those characteristics which they possess. In addition, close
contact with a successful model prﬁbab]y had an influence on the son's

behaviour. Little (1968) found that those most willing to take vrisks~
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were‘tﬁose who had been exposed to a high risk~féking decision maker.

Implications and Conclusions

-

Hypotheses 1, 2, 5, 7, 10, and 1] wé;efentirelyAsupported;'l
Hypothesis 8 was supported for the domina%cé d%mension. Hypdthgsis'Q
was suppo}ted for the harmavoidance dimension. This dmplies that
personality characteristics are capable of discriminating between the
spin-off and Research and Development gfoups[' It would appear that 1f
Canada is genuinely concerned with increasiﬁg technological innovation
“that there be a realization of the significancé of personality charac-
teristics in relation to this problem. |

Pérhaps if a high n Ach environment was fnitiated and perpetuated
in the area of Research and Development moré entrepreneurial activity
would result. The‘current findings suppdrted the coﬁcept of spin-offs
being higher need achievers. If high n Ach behaviour was reinforéed by
governmental, educational and familial institutions, raising Canada's
overall Tevel of n Ach, more entrepreneurial ventures would result.

Secondly, if>the risk taking data in the'current study is
further supported in future investigations fhen either the amount of
risk involved in starting an enterprise has to be reduced or the risk
taking level of the technological population and investors in Canada has
to rise. Traditional conservatism appears to be the antithesis of
successtul innovation.

Persons who are recognized as being high on the dimensions of
n Ach, risk taking, stimulation seeking and dominance should be encouraged
to take the step of spinning out, or should be allowed more scope for inno-

vative activity in their present positions.
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SCALE

Achievement

Affiliation

Aggression

Autonomy

Dominance

APPENDIX A

e

PERSONALITY RESEARCH FORM SCALES

‘QE§CRIPT1CN OF HIGH SCORER

Aspires to accomplish difficult
tasks, maintains high standards
and is willing to work toward
distant goals; responds posi-
tively to competition; willing
to put forth effort to attain
excellence,

Enjoys being with friends and
people 1in general; accepts
people readily; makes efforts
to win friendships and maintain
associations with people.

Enjoys combat and argument,
easily annoyed; sometimes
willing to hurt people to get
his way; may seek to "get even"
with people whom he perceives
as having harmed him.

Tries to break away from re-
straints, confinement, or
restrictions of any kind;
enjoys being unattached, free,
not tied to people, places, or
obTigations; may be rebellicus
when Taced with restraints.

Attempts to control his environ-
ment and to influence or direct
other people; expresses opinions
forcefully; enjoys the role of
leader and may assume it
spontaneously.

50

DEFINING TRAIT ADJECTIVES

striving, accomplishing,
capable, purposeful, attain-
ing, industricus, achieving,
aspiring, enterprising,
self-improving, productive,
driving, ambitious,
resourceful, competitive.

neighbourly, loyal, warm,
amicable, good-natured,
friendly, .companionablz,
genial, affable, cooper-
ative, gregarious, hos-
pitable, sociable, affil-
iative, good-willed.

aggressive, quarrelsome,
irritable, arcumentative,
threatenina, attacking,
antagonistic, pushy, hot-
tempered, easily-angerad,
hostile, ravengeful, bal-
Tigerent, blunt, retalia-
tive.. '

unmanageable, free, self-
reliant, indenendent,
autonomous, reb&tlious;
unconstrained, indivi-
dualistic, ungovernabla,
self-deternined, non-
conforming, uncempliant,
undominated, resistant,
lone-wolf.

governing, controlling,
commanding, demineerina,
influential, persuasive,
forceful, ascendant,
lTeading, directing,
dominant, assertive,
authoritative, powerful,
supervising.




Harmavoidance

Impulsivity

"DESCRIPTION OF HIGH SCORER
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DEFINING TRAIT ADJECTIVES

Does not enjoy exciting activi-

ties, especially if danger is
involved; avoids risk of bodily pain-avoidant, careful,

safety.

fearful, withdraws from
danmer, self- protocb1nq,

. harm; seeks to max1m1ze personal cautious, seeks sarety,

timorous,. apprehensive,
precautionary, unadven-
turous, avoids risks,
attentive to danger,

* stays out of harm's way,

vigilant.

Tends to act on the "spur of the hasty, rash, uninhibited,
moment" and without deliberation; spontaneous, reckless,

gives vent readily to feelings
and wishes, speaks freely; may

be volatile in enotional ex-

pression,

irrepressible, quick-.
thinking, mercuria],
impatient, incautious,
hurried, impulsive, fool-
hardy, excitable,

impetuous.
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| | o  APPENDIX B
French Insight Test

Verbal Instructions ' .

This is a test of your understanding of the reasons why people behave
as they do. You will be gfven a characteristic behavibur o% each of
10 men. Your task is to explain why each man behaves as he does. Read
each description then decide what you think wqu]d usually be the reason

why a man behaves as this man does.

Describe what this man is LIKE, what he wants to havé or do, and what

the results of his behaviour are apt to be..

If you think of more than one exp]ané%ion, give the most 1ike1y.

(63
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1. Bill always lets the "other fellow" win. ' o : 3

....................................................
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3. Fred enjoys organizi.ng groups and committees.

................................................

...........

...............................................................

....................................................

.................................

.........................................................

..............................................................

..........................................................

.....................................
.

.................

........................................

........

o
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Frank would rather follow than lead.

...................

55

........................

.................................

................................

.......................

......................................

...........................

............................

6. Tom never joins clubs or social groups.

.....
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7. John's friends can always depend on him for a loan,
i
8. Don is always trying something new.
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...............................................

...................................................
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...........................................................
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...................
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7. (WF)

9. (MF)

10, (MF)

11. "(NF)

12, (MF)

14, (M)
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| APPEHDIX'C;':
SENSATION SEEKING SCALE
I would Tike a job which would require a lot of trave]]ihg.
I would prefer a job in one location. .

I am 1nv1gorated by a brisk, co]d day.
I can't wait to get into the indoors on a cold day

I find a certain pleasure in routine kinds of work.
Although it is somatimes necessany I usual]y d1s]1ke routine
kinds of work. _ :

I often wish I could be a lounta1n c11mber
I can't understand people wno rwsk their necks c11mb1ng

mourta1ns

I dislike all body odors.

1 11ke some of the earthy body sme]]s

I get bored seeing the same o1d faces.

I 1ike the comfortable Famﬂiam’ty of everyday friends.

I.Tike to eyp1ore a strange city or section of town by nwse?f,
even if it means getting lost. .

I prefer a guide when I am in a p]ace I don't lnou well.

I would not ]1ke to try any drug wh1ch might produce strange -
and dangerous effects on me.

I would 1ike to try some of the new drugs that produce
hallucinations.

I wou]d prefer 1iving in an ideal society where everyone is
safe, secure, and happy.

I would have preferred living in the unsettled days of our
history. . :

I sometimes Tike to do things that are a 1ittle frightening.
A sensible person avoids activities that are dangerous.

1 order the dishes with which 1 am familiar, so as to avoid
disappointment and unpieasantness.
I like to try new foods that I have never tasted before,

If I were a salesman I would prefer a straight salary, rather
than the risk of making littie or nothing on a commission basis.
If T were a salesman I would prefer working on a commission if
I had a chance to make more woney than I could on a salary.

** Sex of subject to whom question is directed.
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20,
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25.
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31.
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I would Tike to take up the sport. of water skiing.
I would not 1ike to take up water skiing.

I don't 1ike to argue with people whose beliefs are sharply
divergent from mine, since such arguments are never resolved.
I find people that disagree with my beliefs more stimulating
than people who agree with me.

When I go on a trip I Tike to p1an my route and t1metab1e
fairly carefully.

I would Tike to take off on a trip w1th no preplanned or
definite routes, or timetables.

I would like to learn to fly an airplane.
I would not‘]ike to 1earn to fly an airplane.

I would not 1ike to be hypnotized
I would Tike to have the experience of be1ng hypnot1zed

. The wost 1mportant goal of life is to live it to the fullest

and experience as much of it as .you can.
The most important goal of 1ife is to find peace and happ1ness

I would Tike to 1ry parachuce gumpwng
I would never want to try jumping out of a plane, w1th or

without a parachute,

I enter cold water gradua]]y g1v1ng myself time to get used

- to it.

I 1ike to dive or jump right into the ocean or a cold pool.

I preter friends who are exc1t1ng1y unpredwctab]e.‘
I prefer friends who are reliable and predictable.

dhen I go on a vacation I prefer the comfort of a gdod room
and bed. '
Winen 1 go on a vacat1on I would prefer the change of cOmp1no
out.

The essence of good art is in its clarity, synmetry of fowm,
and harmony of colors.

I often find beauty in the “clashing" colors and 1rregu]ar
forms of modern paintings. ~

I prefer peoo1e who are emotwona]]y expressive even if they
are a bit unstable.
I prefer people who are calm and even Lempered




32, (MF) A.
B.
33, (M) A.
B.

34, (MF) A.

B.
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A good‘painting should. shock or jolt the senses.' -
A good painting should give one a feeling of peace and securivy.

When I feel discouraged I recover by relaxing and having some =
soothing diversion.

When I feel discouraged I recover by gO1ng out and do1ng
something new and exciting.

People who ride motorcyc1es must have some kind of an
unconscious need to hurt themselves.
I would like to drive or ride on a motorcycle.



APPENDIX D
Risk Taking Game

Verbal Instructions

These are the probabities on any sing1e‘draw; ifyou call this
bef, of achieving it. (Pojnt to probabiiities) For examp1é, if you
say this card is red the odds are 1 in 2 yoﬁ will be right., If ybu say
it is a black 10, 1 in 26. |

The purbose of this‘game is to ffgure_out a Way o% ma%imi;ing-
your score in 20 .draws. Your score on any draw in which you arevright is
the denominator of the strategy you adobted, for examp1e; 2, 4;-13, 26,
or 52 points. . . _. o - |

Tf you béat.an undistlosed scoré, you'wi11 win $1.00. The
score is undisc]osedAso §5’no£ to infiuence your stfategy: You may
adopt T of a combination of étrategies.‘ Try to equate this to your

business behaviour.
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APPENDIX D (continued)

" Payoff Bet

2 1/2 ‘Colour (e.g., black)

4 74 Suite (e.qg., clubs)

13 1/13 Denomination (é.g., 9)

26 1/26 - Colour + Denomination (e.g., red 10)

52 1/52 | Suite + Denomination (e.g., 10 oflclubs)

" . - Probability Curves
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12,

" APPENDIX E
'INTERVIEY QUESTIONS FOR RESEARCH AND DEVELOPMENT PERSONMEL

llhere did you obtain your post seCondary'educatioh? What degrees do

you have? What year did you graduate?

Give me a brief resume of your job history since graduation. Please

tell me whether the emphasis was on research and/or deVeIopment.'
When did you get married?
When did you have your'first child?

Why have you not started your own technologically based firm with

your know how?

Why aren't more Canadians starting their own firms?

. How many marketable ideas do you have a year on the average?

What would you do about the business, financial and marketing aspests

of your firm if you were to start one?
IT you were fired or laid off what would you do?
Were you born in Canada?

Did your father own his own firm?

- What would it take to make you start your own company?
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* INTERVIEW QUESTIONS FOR ENTREPRENEURS

Where did you obtain your post seconaary education? 'what'degrees do-

you have? What year did you graduate?
" Give me a brief resume of your job history since qraduat1on Please
tell me whether the emphas1s was on research and/or development.

- When did you get marr1ed7

When did you have your f1rst ch11d?

Why d]d you spin out? ; |

Why are not more Canad1ans in youf ﬁos1t1on spwnn1nq 0ut7 :
What was the single biggest prob]em in start1ng your own f1rm?
Where did you get youf business exﬁerience? |

Where did you get your market1ng exper1ence?

Did your father own his own f1rm?  >'

Were you born 1n Canada7 ‘



. APPENDIX F

. QUICK TEST
FORM 1 FORM 2 FORM 3
crystalized proprietor exhibition
turntable inattentive soothed -

- saccharin . :indu1gingz . caress .
immature precipitation - combatant
cordiality ~ . freshet w forlone
velocity transom ' ﬁutr1ent..£
decisive consumption “solace
laceration aquatié R - pacify
foliage ',perildﬁs:.i-f'x ' contorted
fmpérativg ~’.terra{n:' Jets
intimacy ~ {mminent doteful
concoction "fofesight : © tines

“conviviality ‘cdndenéation disconsolate
chevrons . satiat{on' sustenance
condiment visceral: maudlin
éacophony bovine< guétatory
miscible replete Apoignant
imbibe prehension bellicose
amicable ingress comestible
pungent celerity despondency
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Name:

bate and Place
of Birth:

Education:

Experience:

VITA.

Mary Helen Elizabeth Atkinson:

February 1, 1945

. Toronto, Canada

Stratford Teachers' College

_Stratford, Ontario . R

Elementary Permanent Teach1ng Cert1f1cate
Standard 4

Waterloo Lutheran UniVersity o
Waterloo, Canada

~ B. A - 1970

) University of Western Ontario

London, Canada

M. AL - 1972 (Expected)

Research ' ’

Office of Sc1ence and |ecnno1oqy ‘ ;
Industry, Trade and Commerce, Federa] Goverﬁment
Ottawa, Canaca 4 : .
Summey; 1971

Elementary School Teacher :
‘Waterloo County Board of Education
Waterloo, Canada

1967 - 1969
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