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INTRODUCTION

The factors which motivate a student to choose a particular career
are many; the process of career choice is a complex one. 1In spite of this
complexity, or perhaps because of it, social scientists have developed |
several theories “which purport to exp]a1n the process . of career decision
making PsychoTogists and sociolog1sts stress the 1mportance of factors
such as need for achievement Ppeer group att1tudes, family background, and
cu]tural norms 1n their exp]anatTOns of the choice process. Economists
take these factors as given and examzne 1nstead the relative importance of
the economic costs and henefits in the determ1nat1on of career choice. Uyn-
like the sociologists or ‘psychologists, however, economists appear to have
done 1ittle to ascertain to what extent their models of career choice are
applicable ‘to the actual dec1sion~making:process of students.] The'general
purpose of thisrpaper Ts-tOfascertain-WhEther”thelassumptibnsVOf the
economist's mode] are applicable to the - ‘process of choice of career,

Spec1f1ca11y, we are invest1gat1ng three aspects of the economist's model.

(?) Hew app]icab]e is the econom1st S assumpt:on that
students have good knowledge about _the relative costs -

1 and earn1ngs in. different possible careers?

(2)‘-Do‘students-appear”to discount future earnings and

hence is the "investment" mode! a relevant one?

1. One such attempt is that of R.B. Freeman, The _Labour Market for
College Manpower, unpublished doctoral d1ssertat1on -Harvard University,
1967. o ,




I. THE ECONOMISTS' MODEL OF CAREER CHOICE

(A) The Model

_ Although economists have treated the problem of career choice in a
,vériety of ways, the simple model given here provides a reasonable synthesis

of the many different approaches.

divided 1nto eight parts.

(1) It is assumed that the objective of a student is to

(2)

(3)

choose a career, and a course of study 1ead1ng to
that career, that will enable him to maximize his
lifetime welfare. This welfare is derived not only

from the income he,w1}1 earn by pursuing the career,

~ but also from the non-pecuniary benefits stemming

from the career such as, for example, the amount of

social prestige he derives from the career and the
satisfaction he will receive from serving humanity's

needs.

It is also assumed that students have perfect know-
ledge of the economic and psychic benefits they will
receive in all careers and of the costs of embark1ng

on those careers,

Finally, it is assumed that students discount future

returns at some positive rate.

- 3.

For ease of reference, the mode] is
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(4) Economic returns to individual 1 in career j

can then be expressed as

i3

Where Pij
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“present value of lifetime income in
career j for the i individual at

. thé-time of his entrance to university,

age at entrance to university,

#

age on graduation from university,

= ége at retirement,

= expected annual earnings of individual i

in career j at t years of age,

n

costs of training at university, both

direct costs and foregone earnings,

= the rate.of»discount'of'individual i, and

age bf'ihdividual;

(5) Now cohsidér a career as having a set of attributes such as

present value of lifetime income, social prestige, intrinsic

satisfaction, security, etc. All careers may be thought to

yield some amount, however small, of all attributes. For

“illustrative purposes consider only two attributes: the

present yalue'of Tifetime incdme, i.e., the "pecuniary" attribute,
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and aTI.psychic-satisfattions received, i.e., the'“noh-
.pecuniary"'attributes. Forrexamp}e, career A may yield

"a" units of the pecuniary attribute and “a'" units of the .
-non-pecuniary attribﬁte per standard work_period; similarly
career B yields "b" units of pecuniary and "b'" units

of non-pecuniary attribute per standard work period. VAssuming_
linearity, careers can now be represented in anr"atfribute
space", as rays through the origin, OA and OB in Figufe 1.

The individuals tastes for attributes are represented by two
indifference curves MiM,!, and MM,'. If the individual were
free to divide his working time between occupations in the

most advantégeous way, i.e., such that AB is tangent to MyM,!,
he would work OA' in career A-and 0B! in career 8.2 pB in

this model is clearly recognizab]e‘as the analog of the budget
cbnstraint in the economist's model of consumer choice. However,
career choice is a “once and for ajl" type of decision and hence
solutions off the career rays through the origin are ndt. in
general, admissible oneé.2a A linear activity analysis approach
in constructing our theory of career choice yields oniy a single
solution and, hence, is applicable to the problem of career

choice.3

2. We have assumed that the individual 1s committed to working the
“standard work period" each year,

2a. Although an individual might optimally choose to divide his work
week equally between neurosurgery, electrical engineering, pearl diving and
guiding tourists at the Taj Mahal, this division is clearly not possible; nor
in generat, is it possible to follow these careers sequentially for periods of
a few years each during one's lifetime. - '

3. See K, Lancaster, "A New Approach to Consumer Theory", Journal
of Political Economy (1966), p. 132-157. _ -
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FIGURE "I-1
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In the simple Tinear model it is assumed that the
preference functions are linear. This is, of course,
a very stringent assumption in g two-dimensional
model for large changes. However, as we are only
dealing with points and not a continuous "budget
cdnstﬁaint", the assumption of Tinearity may not be
as stringent as it might first appear to be. Our
preference function might then take the form of a

rdw vector [n,p], where n and p represent the
utilities to an individual of a unit of non-pecuniary
attribute and pecuniary attribute respectively. Each

career might be thought of as a column vector [a 1,

~ where each element represents the number of units of

the attribute obtained by working the standard work
per1od in that career. Multipiying these two vectors
tpgether yields a single number analogous to the
cardinal utility of being in that career. The indiv-
idual then chooses the profession that yields him

the highest cardinal utility.

The analysis is not yet compiete, however, for one
salient characteristic of occupations and individuals
remains to be considered. Individuals possess different

abilities, both natural and acquired; occupations requ1re

. that their practioners possess different abilities, both

natural and acquired. One unit of ability may be thought

of as commanding different amounts of attributes 1in




different careers. For examp?e,'a unit of mathematical
ability may command a higher wage in engineering than
in house painting.4 One economist has described this
‘phenomenbn by séying that different occupations have

different "10ading“ facter‘s.5

(8) Now consider a career not as a vector of attributes,
but as a matrix in which each element represents the
amount_of a given attribute earngd by applying one
dnit of'a given ability that the individuaT_posseés.

~This again yields a vector of attributes that the
individual may gain by applying his abilities to a
given occupation. As before, multiply this vector
by his utility vector apd obtain a unique cardinal
utilfty of the career for the individual. The

.1ndiv1dua1 performs this calculation for each career
and chooses the one which yields him the highest
cardinal utility.

4. In a perfectly competitive market the wage per unit of ability
should be equal for all occupations, In fact some ability may not be fully
employed in any given profession. The 'factor Toading' or shadow price
differs for this reason.

5. B. Mandelbrot, "Paretian Distributions and Income Maximization",
Quarterly Journal of Economics, 1962, p. 57ff. See also R.B. Freeman, "The
Labour Market for College Manpower", op. cit., Ch. 1.




II. RATIONALITY OF CHOICE

In the human capital model outlined in Section I, a'“rationalﬁ
choice was defined to be one that yielded the highest "cardinal" value
taking in to consideration net lifetime earnings, tastes, non-pecuniary
returns, and the individuals ability. With the data available we were
able to make a crude estimate of the percentage of students whose choice

appeared to be "rational" according to the model.

- Students were asked to estimate average earnings in the two careers
they would most 1ike to follow. They also were asked to séy whether they
thought their own earnings in these careers wou]d be "above",rﬂabout", or
"below" average. Fina]]y,'as described in Section III below, they were
asked a question which enabled us to impute to them a negative, zero or

positive rate of time discount. We then made the following assumptions:

(1) "above average" meant 20% above average,
(2) "below average" meant 10% below average,6
(3) ‘"negative rate of discount was equal to -2% p.a.,

(4) a positive rate of discount was equal to 5% p.a. and

(5) that they planned to work 44 years (age 22 to 65).

On the basis of these assumptions we were able to calculate the expected

present value of Tifetime earnings for each of the two careers.

Using the method described in Appendix A (page A-6) we also were

“able to calculate a “point " score of the non-pecuniary vé]ue(p]aced on

6. For persons earning more than $5,000 p.a.., 20% represents one
standard deviation above the mean, and 10% one standard deviation below
the mean. (Taxation Statistics, 1968). :

9.
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each of the two careers by the stydent. Using the two’ﬁon-pecuniary point
scores and the two present values of 1ifetime garnings; we could thus devise
a weak test of rationa1fty.. By weak we mean‘tﬁat a student who passes the
test might still be irrational but a student who fails to meet the test is
definitely irrational. A student is rayional ;f his,pfeferred career is
better in present value of earnings of in nonfﬁécuniary points or in both,
i.e., if |
either PVy > PV,, S, 2 5,
or S$;>8S;, PV,_%- PV,
where PV, is present Valﬁé of earnings in the preferred career,
PV, is preseht value of earnings in the other career
Si = non-pecuniary point score in Career i, i = 1,2,
Correspondingly, a student is definite?y irrational if he chooses the career

which is inferior in at least one respect and superior in neither, i.e.,

either PV, < PV,, 5, T S,
or 51 < 52_, P\h < PV2.

When both PV, ¢ PV, and S, = S,, the respondent is not necessarily irrational .

~and hence passes our weak test of rationality.

Of the 843 students who provided all the informatioﬁ'necessary to
permit calculation of PV,, PV,, é;.and S2, we found ihat - 82% were "rational®
according to our weak criteria-and that 18% were definitely irrational. A
classification of respondents by the relative magnitudes of the present

values and point scores is found in Table II-1 below.

As our weighting system for the nOn-pecupiahy score is an arbitrary one,
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TABLE II -1

Classification of Career Choice by Relative Present
Values of Earnings and Relative Non-Pecuniary

Point Scores: All Respondentsl

n-Pecuniary ‘ . 5
Present core S > S, S1 = S, S; < S,
Value of Earnin
PV: > PY; : 360 ' 54 56
@3* (s (7)
PV, = VS 59 19 25
(7) (2) (3)
PV, < PV, 145 49 - 76
| (17) (6) (9)
Number of complete responses = 843

Never intend
No response

Incomp1ete c

Total Sample

- Notes: 1.

to follow any carger= 8
to discount ques-

tion = 26

areer earnings :
data = 254
= 1131

For explanation of calculation of PV, and 31, see Appendix
€, Table C-1.1.

51 - 52 ';ff .97 Szz S1 ? 1.03 Sz ’

PVy = PY, iff .97 PV, < PV, <1.03 PV,.

Figures in brackets are approximate percentages of the 843
respondents in each cell.
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we also calculated the values in Table IT-1 using a different weighting
system. Of the 150 who were judged irrational on our original set of weights,
-130 were also frratfona}rusing our new set of weights.7 Thus, 15.4% of
respondenté appear to be frratidnal under both sets of weights. There are no -
~ standards by'which we can judge whether or not this is a suffitiént level

-of irrationality to render 1nappli§ab?e the ass&mptions Qf the rationality

in the human capital model, however.

We could think.ofronIy two reasons why many students appeared
irrational by our test, namely (1) that their career aims were i11 defined
or (2) that their parents were pUShing them into a career that they would
probably not foliow in the absencé,of parénta] pressure. We were unable to
devise a good test for the second hypothesis. To test the first hypothESis
we reasoned that -

(a) those aiming for a very specific. career goal such as Taw

or teaching should exhibit greater rationality than those
with more general career aims;

(b) those who had entered a professional or graduate course
indicated more commitment to a specific career than under-
graduates. - - , : '

We used "year of study" as a proxy for'"the‘degrée of commitment". Those
in professional programs were'significantly more rational than those in
other programs (Table C 2.2) but those in graduate studies exhibited the
same degree of irrationality as undergraduates. Thus our hypothesis could

not be rejected, but neither was it totally supported by'the data.

7. In addition, 7 persons Judged rational using our first set of
weights were judged Trrational using the new weights. A complete outline
of the new test is given in Appendix C, Tables C1.2and C 2.4,
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' Summarz:

In th'is section we hawe attempted to d1scover' whether the assumption:
of "rationality" of choice outlined in Section I applied to students
Using strong criteria for “irrationality”, we concluded that about 15% of
students appear to make irrational career choices given the information

availab]e to them and their own stated preferences.

Some of these irrational students Mmay appear so because of parental
1nf1uence on career choice or because they really have not come to any firm
decision on a career, We were unable to test the first hypothesis, but

from our findings we are certainly,not able to reject the second.




III. IMPLICIT RATE OF TIME DISCOUNT

~In assessing private returns to investment in human capital we
normally assume that persons discount future earnings at some positive
rate. Most ex post studies of this return to investment‘in human capital
have calculated private present values of lifetime earnings using rates
of discount vaﬁy1n§ between zero and ten percent. In order to find out
whether or not this assumption about the rate at which students discount
earnings conformed with actual student behaviour, we asked students to tell
us which of two lifetime earnings profiles they preferred.g_ Both profi1e§
yield approximately the same undiscounted present value of Tifetime earnings,
but at positive rﬁtes of one percent or more the "flat" age earnings profile {Career
Y) yields a higher net present value than does the steeply rising one

).10

{Career X Of the 1105 students who responded to this question, 52.2% said

9. The guestion rea& as follows: "Suppose you were trying to
choose between two careers which were the same in all respects except in-
come. The average annual incomes in the two careers at different ages are:

Age 25 Age 40 Age 55
Career X $5,000/year $10,000/year $15,000/year
Career Y $9,000/year . $10,000/year $11,000/year

Which do you prefer?”

10, Assuming respondent planned to begin working at age 21 and retire
at age 65. Present values of lifetime earnings at selected discount rates
are as follows:

Discount Rate Career X (rising) Career Y (flat) X/Y
- (A11 earnings in $'000)

_4% | 1520 1270 1.20

0 460 445 1.04
1 . 355 - 360 .99
3 225 245 91
5 150 180 .83

10 70 100 - .70

- 14 -
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they preferred Career Y to Career X, indicating that they have an implicit
rate of discount on ea?nings greater than one percent. Aﬁother 12.7% of
the students reported that they were indifferent between the two earnings
streams, indicating that they have an imp11c1t rate of discount of about
zero. However, over one-third of the sample, 35.1%, indicated that they
preferred career X to Career Y,4ind1cating that they have a negative
implicit rate of discdunt on earnings. As such a large fraction of the
sample appeared to have this "perverse" implicit rate of discount, we

thought it worthwhile to try to exp]ain this. We fested three hypotheses:

: (a) Those with "perverse" time preferences for earnings
streams are_like1y'to'be.those with the highest Tevels

of “other income", mainly parental support,

(b) Those with ”pervérse“ time preference are 1iké1y to
be those who have a taste for "advancement", or “status",

and-

(c) 'Those,with‘"perverse" time preference are more likely
to be male than female as girls do not expect to have

a tong or continuous attachment to the labour force.

The detailed results of these tests are reported in Appendix C. Here we ‘

present a quick summary only.

(a) As proxy measures for parental support we used the following:
1. high family income,
2. father in high status occupation,

3, high percentage of cost of'university born by parents, and,
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4. no previous extended work expérience.
We found that:

(i) The mean income of parents of students with 1mp1fc1t negative
d1scounts rates was $2,000 p.a. higher than the mean income of parents
of students with 1mp11cit p051tive discount rates (sign1ficant at .01

Tevel).

(2) The parents of those with implicit negat1ve discount rates were
more likely to be in a h1gh status occupation than were the parents of those

with implicit positive discount rates (not significant),

(3) The mean percent of funds to finance university coming from
parents was-significaﬁtly_higher (28% compared with 24%) for those with
implicit negative distouht rates than it was for those with implicit positive

rates, and

(4) Thirty-stx percent of those reporting one year or more of work
experience had implicit negative discount rates compared with 41% of those

with less than 6he year work experijence (not signifitant).11

(b) As proxies for taste for "advancement" and "status", we used the

following variables:

1. high taste for "opportun1t1es for advancment“, and

2. high taste for "social prestige. 12

11. See Appendix C, Tables C-3.2 to C-3.4 for detailed findings.

12, Question 12, items 1, 4 and 5, Importance of Characteristic
Rates on seven point scale (1 = unimportant, 7 = most important).
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~ We found that:

(1) The mean value of "opportunities for advancement" was sig-
nificantly higher (at. .01 Tevel) for those with implicit negative rates
of time discount than for those with pdsitive rates (5.96 vs 5.58 on 7

point scale).

(2) The mean value of “social Prestige" was significantly higher
(at .05 Tevel) for fhose with negative rates than for those with positive

rates (3.67 vs. 3.50 on 7 point sca?e).]3

'(c) We hypothesize that more males are Tikely to have an implicit
negative rate of discount than are females for the reasons given above.
This hypothesis was confirmed by our finding that 37.1% of males have an

. implicit negative discount rate compared to only 30.0% of females.
Conclusion:

A very large fraction of the sample (37% of males, 30% of females)
appear to have implicit negative rates'of time discount. A further 12%
of males and 13% females appear to have a rate of time diécount of about
zero. In other WOrds on?y half of the students surveyed apbear-to dis-
count future earnings at all. This finding has the implication that it is
inappropriate to use rates of discount of five or ten perceﬁt_in computing
privaté returns to investment in education as is normally done in studies
of returns to investment in university training. Moreover, since the

appropriate social kate of discount 1s thought to be in the order of 10%

13. See Appendix C, Table C-3.2 for detailed evidence.
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per year, it appears that the average private rate of discount, as seen by
the Student at univérsity, is less than the social rate rather than greater
as is normally assumed. This implies that the private present value of
additional earnings resulting from university’training exceeds the sociai
(of total) present value by even more than has been estimated by Stager,

Dodge, Wilkinson and Podoluk.

Those with imp]icit ﬁegative rates of discount of future earnings

are those for whom one would prediéf 10@ (but not negative) rates of discount
of earnings on cqnventfoha] theoretical gkounds,' Those with implicit negative
rates of discount: | |

(a) come from higher income homes fhan do those with zero or positive rates

of discount, '_
(b) have a greater taste for "advéncement“ and "status" than do those with
~ zero or positive rates of discount, and |

(c) are more Tikely to be male than female.




IV.  ACCURACY OF INFORMATION

The third assumption of the human capital model of career choice
which we wish to examine is the assumption that students_have good infor-
mation about the returns from their investment in human capital and the
costs of making that investment. In this section we examine briefly the
accuracy of students' knowledge of starting sé]aries of bachelors' degree
graduates, set out the labour market implications of erroneous earnings

information, and examine students' estimates of cost of training.

Estimates of Starting Salaries

The mean estimates of starting salaries are presented in Table IV¥-1]
below and the estimates classified by the sex, faculty, and year of the
student are found in Appendix Tables B-3(a) and B-3(b). .In general students
are low in their estimates of starting salaries. An overall low estimate
does not lead to non-optimal investment in human capital provfding that the
absolute differences are correcf; hence the overall lowness of the
estimates is not by itself a dfsturbing-ffnding. What is impoftant is that
the absolute differences be correctly estimated if individuals are to make
optimal decis{ons on the basis of the human capital mode].r At the very
Teast there should be a strong correlation between the true absolute

differences and the estimated>ones.

For males we constructed a measure of the error in estimating the

absolute differences between occupations. We define this measure as

. JRAERT
E = X T X - X)) - (T, - T..J
i=1g=i L T v

21
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It

Where x1 estimated earnings of graduates in ith discipline

>
.
b/}

estimated earnings in jth discipline

true mean earnings of graduates in the ith discipline

-
wely
n

N
¥

= 1,7 for the disciplines listed in Table IV-] excluding

nursing.

The mean value of E for 729 male respondents was $910 with a
standard error of $670. As the mean value of [Ti - Tj] is $610, the mean
error appears quite large. Indeed, for only 69% of the students was the
" correlation between [T1 - Tj] and [X? - Xj] significantly greater than
zero at the one percent level. Moreover as the mean E for male freshmen
was approximately $230 higher than the mean E for all males, it would
appear that'freshmen have poor information on which to base career decisions.
Students fn professional programs have.the best information. The mean E
for male Taw, M.B.A. and education students is approximately $200 below the
average for all males. Final year ma1e'studénts and graduate students have

errors very close to the mean error for all males.

As a fina].measuré of accuracy we computed the number of males students
for whom the correlation between their estimates and true values of the
starting salaries in the seven diécip]ines was significantly greater than
zero at the one percent level of the 729>respondents, 532, or 73%, achieved
a correlation significantly different from zero. Thus, even by this relatively
weak measure of accuracy,-over one quarter of the male students appear to

have very poor knowledge of sa}aries.]4

14. Detailed descriptive statistics are found in Appendix C,
- Tables C-4.1 to C-4.3, : :
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We now turn from a deseription of the "inaccuracyﬁ of students'
knowledge of starting salaries to an analysis of the'1abour market im-
p11cations of this inaccuracyr In Table IV-Z we present the relative errors
of undergraduates males in estimating starting salaries in seven disciplines.
The data revealed several interesting points: (1) A1l facu?ty/year groups
underestimate the starting salaries of pass arts graduates; the under-
estimate of arts freshmen and fourth-year humanists is S0 great that their adjusted
mean estimate falls at or below the Ist deci]e of actual starting salaries.

(2) A1 faculty/year groups overestimate the re]at1ve starting salaries

of engineers For a1l groups except f1na1 year honours science students,

the estimate of the relative starting salarijes of mechanical engineers

lies above the 9th decile of actual starting sa]aries. (3) A1l freshmen
slightly underestimate relative starting salaries of commerce graduates,

all final year students slightly overestimate them. (4)Estimates of the re-

lative starting salaries in biology are good for all groups; estimates of -

the re1at1ve starting salary in sociology are low for most groups; |
estimates of the re]ative starting salary in historyare low for arts

freshmen, for final year social science and for f1na1 year pass artsstudents but

are about right for final year humanists.

The implications of these findings are the f0110w1ng
(1) More male freshmen enro]] in honours arts or commerce compared to

Pass arts than would do so if information were accurate.

(2) More male students enroll and remain in an engineer%ng compared
with arts or commerce than would do so were infofmation accurate.

Hence imperfect information Teads to a greater supply of
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engineering graduates (as of 1969) than would be the case if

information were accurate,

(3) There appears to be some tendency for males to overenroll in

commerce vis-a-vis social science because of poor information.

(4) There also appears to be some tendency for males to undekenro}]
in history (as a proxy for the humanities) vis-a-vis other

honours programs because of poof labour marketrinformation;15

As can be.seen from Table 1V-3, female undergraduates display a _
remarkable consistency across disciplines and years in the type of mis-

information they possess:

(1) Al female undergraduate diécip?ine/year groups
underestimate nursing star‘ting'saﬂaries.]6 For
this reason there appears to be a Smaller_Supp]y
of nurses (as of 1969) than wou]d_be the case if

information were accurate.

15, Actually these four tendencies are even stronger than they
appear to be on basis of Table IV-2 since the trye values of starting
salaries are for all graduates including females. As female graduates
receive lower salaries than do males and since they are concentrated
in_pass arts and honours humanities and social science, true mean starting
salaries for males in these disciplines are higher than the means for all
graduates, and the magnitude of the underestimates in these fields greater

16. This adjusted underestimate is conservative for the
reasons outlined in the previous footnote,
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TABLE IV-3

Adjusted Absolute Errors in Estimates of Starting Salaries
by Female Undergraduates by Discipline

oﬁoéb- Adjusted Error by Fie]d](rounded to nearest $100)
serva4Mean | Comm{ Pass{ Honours| Honours| Honours Nursing
tions [Error| erce| Arts| Biology History|Sociology| Science
FIRST YEAR:-
ARTS? 95 | -360] 0 |-200 | +400 0 | +200 400
FINAL YEAR: , ,
SCIENCE,MATH | 10 | -350] +300/-200 | +400 0 0 -500
HUMANITIES, I R |
LANGS 11 |-1180) +700{-700 | +400 0 -300 -100
PASS ARTS 56 -430{ +500(-300 | +200 - | =100 0 -300

Notes: 1. Method of calculating error is described in the notes to
Table C-4. in Appendix C.

2. First year Arts includes first year Commerce.
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(2) A1 discipline/year groups underestimate the salaries
of pass arts graduates vis-a-vis graduates of honours
programs, especia1ly bio1ogy.17 Hence there appears

~to be some tendency for female undergraduates to en-
rol1 in honours programs, especially pure science,

than would be the case if information were perfect.

It may be argued that accurate 1nformat1on for the career one intends
to pursue s more important than accurate information for careers which one
has no intention of following. For this reason we calculated in Table C-4-]
“the mean errors made by prospective male managers, engineers, scientists,
Tawyers aﬁd teachers. We found that prospective managers were most accurate
in their estimation of starting salaries in commerce, prospective engineers

most accurate in their estimatibn of starting salaries in engineering,

| prospective scientists most accurate in their estimation of starting salaries
in engineering, and prospective teachers most accurate in their estimation of
starting salaries of pass and honours arts students. These findings indicate
that the poor knowledge of salaries in general may not be quite as serious
as it appeared at fiﬁst glance. Students may initially pick a career on the
basis of imperfect knowledge of salaries énd'then obtain information on the
intensive margin about the potential career or two they are considering.

If this search yields information very different from their initial beliefs,
they may then obtain more information on the extensive margin which may

cause them to alter their choice of céreer. On the other hand, if their

17. This adjusted underestimate is Tikely to be slightly exaggeréted
for the same reasons mentioned in footnote 15,
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search on the intensive margin yields information which corresponds closely
to their {nitial beliefs, they may not pursue search again on the extensive
'margin. The evidence {n Table C-4~1 {s consistant with this hypothesis.
Hence non-optimal career choices stt11 occur in the absence of accurate
information on the extensive margin, even if students have good information

about their first choice of career.

| A sécond measure of accuracy of knowledge on the intensive margin
is fhe accuracy of Iifetfme earnings profiles in the career chosen by a
student. In Table IV-4 be1§w we present the mean estimates of male students
of the earnings profiles in their chosen career. With the exception of
phospectivé scientists who on average have very accurate knowledge of
- eafningé in their chosen career, male students appear to overestimate
average earnings in their prospective career, especially for the years near

retirement.

It is interesting to note in passing that it is in careers
normally pursued in the private sector that overestimates appear greatest,
This may have the effect of causing more people to pursue careers in the

private sector than would be the case if information were more accurate.

Estimates of Costs

In general students underestimate the cost of the university
training normally required to enter their chosen career. The main reason
for this underestimate is that so few students (only 2.3% of the total
sample) explicitly consider foregone earnings as a cost of university
training. This is offset somewhat by the fact that 60.4% of the sample

explicitly considered 1iving costs as a cost of going to univefsity. How-
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vin other disciplines, however. The implication of these findings is that
imperfect information will tend to cause overenrolment {n engineering vis-
a-vis arts and science for males, overenrolment in arts and sctence vis-
a-vis nufsfng for females, ahd-inrhonours programs (especially pure science)

vis-a-vis the three year pass_arts program for students of~both'sexes.

Finally, students appeaﬁ to overestimate 11ifetime earnings in their
first choice of career and underestimate the costs of becoming qualified to
enter that career. In general this will lead students to overinvest in

. university training for these careers.
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V. SUMMARY AND CONCLUSIONS

In this paper we have attempted to examine the neocltassical
model of career choice, We recognize that thisrinvestigation of economic
" behaviour of studénts in choosing careers is only a beginning. Much more
research needs to be done before firm conclusions about the applicability
of the neoclassical model may be drawn. Nevertheless, we feel our findings

are of interest and that we may draw some tentative implications from them.

(1) A significant number of students, 15% of our sample, appear to
have chosen (attleast tentatively) a career that they feel is
infefior to another both in terms of expected earnings and
in terms of selected non-pecuniary attributes. There afe two
‘possible explanations for this: (a) other non-pecuniary
attributes which have not been taken into account, such as parental
pressure, may be important deciderata, and, (b) students may not
have fully made up their mind about the career they wish to
follow. We were not able to test hypothesis (a) but the evidence
is consistent with hypothesis (b). We conclude that while there
is some evidence of “frrationality" in the career choices of
étudents, this evi&ence is not strong enough to warrent the
rejection of the aésumption that students are “rational® as

“postulated in the neoclassical model.

(2) A large percentage of students, 35%, appear to have a negative
jmplicit rate of time discount on future earnings. A further
12% appear not to discount future earnings, Thisdfinding
fenders suspect the assumption of a rate of discount 5 or 10%

usually used to calculate private net present value of investment
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in human capita]. We conclude that about half of the students
do not discount future earnings and that the assumption of a §
or 10% rate of discount of future earnings is not a realistic

one.

This conclusion has important implications for po11cy to encourage
optimal levels of investment in-human capital. Most studies have shown that,
at rates of discount of five or ten percent, the private net present
value of additional earnings due to education exceeds the social net
present value It has been pointed out that this will cause decisions to
be made by potential investors in human capital leading to overinvestment
In human capital, unless the private rate of d1scount exceeds the socjal
rate. We have shown that the average private rate of discount is likely
to be very close to zero, and hence the magn1tude of overinvestment in
university education caused by government subsidization will be greater

than it had previously been be11eved to be.

(3) A third assumption of the neoc?assica] model is that students have
accurate knowledge of their prospective earnings in various careers.
If students possess a substantial degree of m1sinformation then,
both for the individual and for society as a whole, choices are
Tikely to be non- -optimal. We found that students do possess a sub-
stantial amount of misinformation about salaries. For only 69% of male
students was the correlation between 21 true and estimated differences
In the starting salaries of graduates in different disciplines
significantly different from zero. For only 73% of male students

was the correlation between 17 true and estimated starting salaries
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for graduates in seven disciplines significantly different

from zero. The mean estimates of relative starting salaries

of pass arts graduates were low for students from all faculties,
courses and years. The mean estimates, by'female faculty/ -
year groups, of relative starting salaries of nurses were low,

- while the mean estimates of relative starting salaries in
engineering were high for all groups of male students.r The
effect of this misinformation is 1ikely to be greater than
optimal eﬁroIment in engineering and less than optimal enrol-

ment in nursing and pass arts.

We also found (a) that students overestimate 1ifetime éarnings in
their fifst choice of career and (b) that they'underesfimate the cost of
becoming qualified at university for that career, mainly because they
neglect to count foregone earnings as a cost. These two findings in
conjunction with our finding that only half of the students discount future
earnings at a positive rate, imply that students aré 1ikely to overinvest
in university training. The overinvestment for males is 1ikely to be

‘greatest in law and business and least in pure science and education.




APPENDIX A

" Survey Procedure

(a) 'Sample Design

The population was eight groups of students,1 and for each group
an approbriate sampling f‘rame2 was available from registration data.
Three of these eight groups were subsequently divided into male and

female components.

It was considered desirable to achieve a final sample size for
each group that would give about the same sampling error of propbrtion
across groups. The total sample from all groups was limited by available

funds to a maximum of 2000.3 It was assumed that since this was

1. First-year Arts, First-year Applied Science, Final-year under-
~ graduate Arts, Final-year undergraduate Applied Science, postgraduates, M.B.A.,
Law, and McArthur College of Education. First-year Arts, final-year Arts
and M.C.E. were divided into male and female categories. : '

2. The final population Tlists were not available until after sampling
procedure was fixed; the only serious error introduced was an underestimate
by 25% of the population of Ist year Applied Science students.

3. Number of questionnaires mailed was 1,911;




a mail survey, a response rate of about two-thirds would be échieved,

making an effective total sample size of approximately 1267.

Denoting the sampling error for a true group proportion of
50% with some attribute by 9> the group population size by Ni’ and

the achieved sample size by “1’ we therefore had: -

(]) EOV -——-—1— r =g i=1... 8 -for
sampling without rep]acement, where g is the common

sampling error,

o

(2) I ng = 1,267
i=1

Equations (1) and (2) were solved for the n1, which were then
grossed up by the 1nverse of the expected response rate to give the
actual sample size for each group. The sample was then drawn by taking
a random number to begin with and drawing every k'th individual

thereafter.4

For the MBA group no sampling fraction, given the expected
response rate, would ensure that the sampling error for this group was

as small as for the others, so that MBA students were sampled 100% .

4.  The frameé were alphabetical, so no bias should be introduced by
this technique.




As might be expected, neither the actual population after
registration, nor the response rates, were exactly what we predicted,
though they were not greatly different. The results of thé sampling
procedure are shown in Table A-1. The achieved response fate isrthe
final one after one follow-up mailing of all groups , except freshmen,
- who recejved two fo1?ow4up mailings. Budget limitations precTuded

further follow-up mailings.

(b) Questionnaire Design

Except in unusual circumsténces, the response rate to a mail
survey goes down if the questionnaire is too long. For this reason we
limited the questionnaire to four pages, necessarily excluding thereby

many questions to which answers would have been interesting.

Section I of the questionnaire - question 1 through 5 - requests
general demographic data (age, sex, etc.), whether the respondent has
ever worked over 12 months, and how many years of university he- has

completed.

Section II asks three questions about family background - occupation,

education, and income, of the family of the respondent.

Sections I and II jointly provide characteristics of the respondent
with which, a priori, one might expect career choice to be related.
Section III asks questﬁons about the two careers most relevant to the

respondent, while Section IV asks about career information in general.
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The first question of Section III, No. 9, tries to pin down the
respondent to his two most preferred careers, one of which has to be
the one he has chosen if a choice has already been made. The general
idea here is that we need to know what immediate alternative faced the
~ respondent, as well as asking him speciffcaily about his most preferred
career. Qdestions io_through 17 try to elicit how much the respondent
| knows about the monetary and non-monetary rewards and the monetary costs,

of each career, and what his evaluation of them is.

Question 10 asks, for both careers selected, what the‘reshondent
thinks average earnings are now, in fifteen yéars, and near retirement.
The answers heré can mostly be checked against the actual figures, giving
some idea of the accuracy of relevant salary information. The.requndent
is also asked whether, for each career, he thinks he would earn the
average income, or more or less than this. This information is needed

to check which career he thinks would yield him highest 1ifetime earnings.

Question 11 tests specifically whether the respondent discounts

future income.

Question 12 and 13 tackle the non-pecuniary aspects of careér
choice, the object being to get an indication of which of the two careers
outranks the other in characteristics other than money. kThe answer to
these questions, in conjunction with the cost and expected income infor-
mation, provide a rough test of rationality in career choice. For

example, if a student had chosen career 1, yet career 2 had greater non-




monetary advantages and greater net income (after cost of training),
this might suggest irrationality. Widespread evidence of such irration-
ality would cast doubt on the whole theory of career choice outlined

in Section I, as well as on the efficiency of the labour market in the

allocation of human resources.

In question 12 the respondent is asked to weigh career character-
istics, according to how important they aré'to him, on-a 1 to 7 scale.
In question 13 he is asked ﬁo score his two preferred careers according
to how strongly they possess each 6f the characteristics 1isted in
question 12, on a 1 to 5 scale. A different scale was chosen here to

try and avoid confusion with question 12.

Applying the weights in question 12 to the scores in question 13,
a weighted average measure of the non-pecuniary attractiveness of each
‘career can be calculated, and the two careers compared. An example will

clarify this. Suppose in question 12, answers had been as follows:

Career Characteristic ’ Importance on 1-7 scale

1. Advancement opportunities 2
2. Interest 4
3. Match to abilities 5
4, Security 1
5. Prestige 1
6. Social need ' 6
7. Other (e.g., chance to travel) 7
and in question 13 answers had been as follows: -
Career Characteristic . Degree of possession by:
Dentistry Engineering
(1-5 scale}
1 4 3
2 5
3 4 4
4 5! 3
5 EJ 2
6 5 1
7 1 4




Then a measure of non-monetary advantages for dentistry would be
(2x4)+(4x2)+(5x 4) + (1 x 5) + (1 x2)+(6x3)+
(7 x1) =

For engineering it woufd be
(2X3) + (4x8) + (5x4)+ (1x3)+ (1x2) + (6x1) +
(7 x 4) =

- so that for this respondent eng1neer1ng is superior, in its non-

monetary aspects, to dent1stry.

Question 14 asks what percentage increase in career 2's earnings
would induce the respondent to prefer it - an attempt to estimate how
strongly income at the margin influences career choice. 'Question 15
tries to discover whether the rate of growth of earnings during the past
few years as Opposed to level is important to the respondent as a basis
for the formulation of expectations of future earnings. Both question
14 and 15 received answers that indicate that respondents may have mis-
interpreted the questions. For this reason, a summary of the replies to

them has not been included in this report.

Questions 16 and 17 ask about costs of the most preferred career.
We were particularly interested here to see if respondents would include
foregone earnings as a cost. To avoid leading respondents directly to
consideration of this element of cost, no specific elements of cost were
mentioned, but space was left for them to be included at the initiative

of the respondent. Question 17 asks_hpw the costs would be met, since if




A-8
they are mostly non-repayable they are less 1ikely to influence career
“choice.

In Section IV (question 18 - 21), questions 18 and 19 ask about
sources of career information. Question 18 asks for a ranking by
importance of possible sources of career information, while question 19
asks if, as a whole, the information was adequate for a wise career
choice.

Questions 20 and 21 try to discover, in a limited way, if the
respondent's knowledge of careers beyond the two he actually preferred
was reasonably accurgte. Question 20 ésks for the respondent's estimates
of length of training in various common careers, while queétion 21 asks
for estimates of starting salaries of graduates with bachelor's degrees
in various subject areas. Ignorance about alternatives to the two "most
preferred careers” would, 1ike irrationality, cast dqubt on the efficiency

of market allocation.




APPENDLX B

Summary of Data

(a) Introduction

In this appendix a summary of responses to most of the individual
items on the questionnaire Té presented for e]even'groups of students.
These are first and final year Arts {(maie and female), first and final year
Engineering, Law, M.B.A., Graduate, and Education (male and female). For
most {tems the distribution of replies is presented in tabular form for
each faculty/year/sex group; where relevant,mean values of the replies are
given. No standard errors of proportion are presented in these tables; for
eétimates of typical errors of proportion for each group the reader should

' refer to Table A-1.

(b) Family Background

Basic demographic and family background data are presented in
Tables B-1(a) and B-1(b). These tables are sélf—exp]anatory and need
Tittie comment here. However, it should be noted in reference to data on
place of residence thaf the proportions of foreign students sampled was
less than the true proportion. 1In sampling we excluded all students with
a mai!iﬁg address outside Canada in an attempt to limit ouf sample pop-
ulation to Caradian residents. Among the other items of particular interest
are the following findings:
- Of all students working for second or higher degrees,
only students of business administration appear to
have spent much time in the labour force (56% with one
or more years of work experience). |

B -1




B -2

- Girls appear to have had much Tess labour force exper-
tence than have men (9% for girls at McArthur College
versus 26% for men; 2% for girls in first-year Arts

versus 12% for men).

~ Only 17% of male Education students came from famiIieS
in which at least one parent has a university degree,

For no group does this number exceed 41%.

- A very large proportion of Queen's Students come from
high tncome fami1ies. Forty-two percent of alj students
surveyed estimated that their family incomés exceeded
$11,000 and 13% estimated that their incomes exceeded
$25,000 per year. These are extremely large percentages
when one considers that less than 20% of Canadian families

had incomes exceeding $11,000 in 1969.]4

- This high average figure conceals large differences in
the incomes of parents of students in different faculties.
Sixty-six percent df law students come from families with
incomes exceeding $11,000 per year'whije only 23% of the
male education students'come from such families. Of female
students, 60% come from families with incomes of $11,000

or more; the comparable figure for male students is only 37%.

14.  Accurate distributions of family income are difficult to obtain
for recent years. The 20% figure is derived by Tnflating 1961 incomes by
40% and using census distributions of family income.
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(c) Career Preference and Information

A summary of findings on career preferences and information is
presented in Tables B-2(a) and B-2(b). This table is also self-explan-
atory and needs little further comment heré. The following points are

worthy of specific note, however:

- Only 50% of males and 55% of females preferred the
earnings stream that would yield a maximum 11ifetime

income at a rate of discount exceeding zero.

- For both males and female students the most important
non-pecuniary. attribute of a céreer is its intrinsic
interest; the second most important attribute is the
extent to which the career matches the student's own
abilities. For male students, oppoftunity for advance-
ment was equally as important as the extent to which
the career matches the student's own abilities. Of
moderate importance for females were opportunities
for advancement, job security, and the extent to
which the career met "humanity's needs". While job
security was of moderate importance for male students,
the extent to which the career met "humanity's needs"
was of Tow importance. Social prestige was also of

Tow importance to both male and female students.

-~ Graduate students and undergraduate engineering students

appear to have good information on the relative
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: starting §a1arfes of graduates in various discipiines.
White est%mates of actual starting salaries are slightly
Tow for all eight disciplines, all students grossly under- -
estimate the starting salaries of nurses and general

arts students, in some cases by more than $1,000.

(d) Costs and Sources of Funds

-'Estimates;of the average cost of attending university are pre-
sented.in Table B-3(a) and (b). Again, these tables are self-explanatory
and it need only be emphasiied that students grossly underestimate the
true cost to themselves and thefr family of attending university. This
underestimate appears to occur because so few students consider the

opportunity cost of attending university.

(e) Sources of Information

From Tables B-4(a) and (b) it is clear that students do not
consider their information on possible careers to be adequate. Moreover,
formal channels of information appear to be relatively unimportant in

the provision of whatever information students do obtain.

- Overall, about one-third thought that the information
avéiiab1e-was adequate, one-third thought it was barely

adequate and one-third thought 1t inadequate.

- Teachers and general reading were the most important
sources of information in general, closely followed in

importance by previous experience in the labour market,




and friends and parents. Guidance, commercial testing

and government agencies were of virtually no importance.

The small importance attached to formal sources of
information together with the overall inadequacy of
the information received suggests that the formal
providers of information must improve greatly their_

penetration if students are to have better information.
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APPENDIX C

TABLE C-1.1

Method of Calculating Present Value of Earnings and

where S1
PVi

W

m

ik

n

Non-Pecuniary Point Score

m o '
Si =[;E} vaij:l/lz/m] m=26or7
i=1,2 ,
J

3
_ 15(k-1)+1

wejghted non-peéuniary score of career i

expected present value of earnings in career i
weight for characteristic j (Qn. 12).

degree to which career i possesses characteristics
7 if “othef" characterfstig is specified, 6 otherwise
earnings in career i at time k, k = 1,2,3.

1.20 if earnings in career 1 are expected to be
above average, .90 if earnings in career i are
expected to be below average, 1.00 otherwise

.98 1f implicit rate of discount is negative, 1.05
if it is positive and 1.00'otherw15e.




TABLE C-~1.2

Method of Calculating Non~Pecuniary

Score Using "Squares of Weights"

Where S; = "squafes of weights" weighted n
for career i
H; = square of point value given to

(Question'#iz)
Vij= square of point value given to
career i (Question #13)

Original range,of wj : 1 to 7 (mean.
Square range of wj : 1 to 49 (mean
Original range of Vij : 1 to 5 (mean
Square range of Vij : 1 to 25 (mean
Original range of wj.vij : 1 to 35 (mean

Square range of4wjv1j : 1 to 1225 (mean

Point

‘m=6o0r7 -
i=1,2
J=12,...m

on-pecuniary score

characteristic j -

characteristic j in

4)
16)
3)
9)
12)
144)

]




TABLE C-2.1

Percentage Distribution of Rationality by

Career Choice: A1l Respondents

Rational by Definitely
Career Chosen Weak Test Irrational
Busihess 86.2% 13.8%
Engineering, Science 77.1 22.9
Law ' 95.8 4.2
Teaching 84.6 15.4
Other 75.9 24.1
X2 = 26.8""
N = 843
Notes: ** = significant Xz at .01 level.
* = significant x? at .05 level.
N = number of respondents.

(0f course all chi-square tests were performed on actual cell
frequenceis. We report percentage distributions here to aid

the reader).




TABLE C-2.2

Percentage Distribution of Rationality by Year
of Study: A1l Respondents

. Rational by Definitely
Academic Year Weak Test Irrational
Freshman 80.9% : 19.1%
Final Year Under- _ '
graduate 81.6 18.4
Graduate 79.0 21.0
Law, M.B.A., ' , E
Education _ 90.7 9.3

*
8.33

>
]

N = 843




TABLE C<2.3

Percentage Distribution of Rationality by Education

of Parents: A1l Respondents

Rational by Definitely
Education pf Parents Weak Test Irrational

At least one parent
with university degree 85.1% ' 14.9%

Neither parent with
degree 7 80.7 . 19.3

4.60
N = 843




TABLE C-2.4

Comparative Tests of Rationality Using Original Weights
and Squares of Original wefght52’3

Sl> Sz 51 2 52 Sy < S2

. .

PV, > PV, 360 | 54 56 "

(371) (30) /’/ffflz"’”
PV = PV 59 19 S

(62) ~ (16) (25)
PVi . PV 145 49 76

(158) (37) (75)

Figures in bracket are cell numbers using squares of original
weights. _

See Table C-1.2 for explanation of “squares of weights" weighting
for S,.
i

Number irrational by both weighting systems = 130
Number irrational by original weights only = 20
Number irrational by squares of weights only= 7




C-7

- TABLE C-3.1

Percentage Distribution of Discount

Rates by Sex

Negative Rate About Zero Positive Rate Total

~

Male 37.1 12.3 50.6 100.0%
Female 30.0 13.4 56.6 100.0
x2(3) = 4.96

2(2) =4.0™

N = 1105

Item Non-Response Rate: Males: 1.7%
Females:2.2%

.
Notes: x2(3) = value of x> for division into three discount
rate categories: negative, zero and positive.

value of x*> for division into two discount rate
categories: negative, and zero or positive.

x*(2)
** = significant y? at .01 level.
* = significant 2 at .05 level,
N = number of respondents.
(0f course all chi-square tests were performed on actual cell

frequencies. We report percentage distributions here to aid
the reader).




TABLE €-3.2

Mean Values of Selected Variables by Discount Rate and

m @ @ @ (5 (6)

Approx. Total . "t" values
Negative Zero Positive Male Col.(1) minus  for
Rate Rate Rate Sample Column (3) Differences
Opportunities : ,
for advance- ke
ment 5.96 5.66 5.58 5.73 .38 - 3.8
Intrinsic -
Interest of *%k
Career 6.46 6.40 6.24 6.34 .22 , 2.5 -
Career ' |
Matches _ .
Ab11ities 5.80 5.75 . 5.67 5.72 13 1.3
~dob ‘ : _

Security 4,32 4,13 4.42 4,35 -.10 : 0.8
Social _ *
Prestige 3.67 3.1 3.50 3.52 A7 1.6
Humanities . :
Needs 3.51  3.81 3.26 3.42 .25 1.7%
Percent of |
University _ ,
Costs Borne o "ok
by Parents 28.5 24.2 24.4 25.9 4.1 2.1
Parents ,
Annual ' ok
Income 14,600 15,500 12,600 13,700 2,000 6.7

* Significant by one tailed test at .05 level,
** Significant by one tailed test at .01 level.




