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Market Conditions and Tenure in U.S. Higher Education:
1955-1973

1. "~ Intrcduction and Summary o T - - T/

The argument most frequently given for the existence and extension
of tenure is that of academic freedom. Yet, as Fritz Machlup (4) described SO
clearly in his 1964 AAUP Presidential Address, tenure has economic as well
as political implications for both facuity members and the institutions of
o higher education in which they work. It is the question of tenure as an -
economic wvariable that wiil be addressed in this paper. ¥e feel that con-
siderations of academic freedom alone are sufficient to justify its con-

" tinued existence. The question addressed here is how, as an economic

" variable, tenure has changed as conditions in the academic labor market
have changed and how it may change in the future as the academic labor
: market enters a period of what may, at best, be called the "steady state.”

The results presented in this paper show that tenure has indeed behaved as

an economic variable. As enrollments began increasing at increasing rates

in the early 1960's, not only did faculty size increase, but median time .
from receipt of Ph.D. to promotion to tenure fell rapidly until the late

1960's, when it became constant or increased for most types of institutions.

Tenure is, however, but one zspect of adjustment in academic labor
markets. Salaries, worﬁloads, attrition, retirement, and the age structure
of faculty are other aspects of adjustment that would have to be considered

in a complete model of the academic labor market. An even broader model

would include the more fundamental sources of supply and demand for aca-

demic labor: enrollments and non-academic demand.

In this paper, we shall look at tenure as one aspect of adjustment in

a market where faculty/student ratios and salaries adjust slowly and are
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constrained to be more or less equal within ranks and across fields.
From the point of view of the faculty member, :tenure provides security
of employment. If alternative occupations carry with them some non-zero

chance of unemployment, a tenured job in academia will be more attractivs

because of its security of em?f%yment than a non-tenured job that in all

other respects offers similar characreristics. Clearly, if a tenured job
also means a promotion in rank and salary, lifetime income will also be
higher the earlier an individual is promoted to tenure, In the presence

of constraints on salaries, tenure can act as a "compensating differential®

that enables academic employers to compete for gqualified persons even . _

it

though they pay lower salaries than nor=academic eﬁployers. Within acade-

mia, differences in chances of obtaining tenure may be a way in which those
fields in whizh there is the greatest growth or greatest non-academic compe-
tition can compete even though salaries are constrained to be equal across
fields and within racks. If academic employers provide tenure while non-
academic employers do not, we would expect academic salarie:c to be lower
than non~academic salaries because academic employment will be more certain.
Ocher things equal, we would also expect higher tenure ratios in fields in

which there is greater non-academic demand.

Although tenure may be used as a competitive weapon, it is a two-edged

sword. From the point of view of the academic employer, tenure acts as a
constraint on labor force adjustment in the face of changing enrollment de-
mand. In particular, when enroilment becomes stable it limits the institu-

ticn to two main sources of attrition, which can create places for new hires:
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retirement and non-renewal of contracts for non-tenured faculty.

higher the proportion of tenured faculty, t.e relatively greater will be

the dependence on retirement as a source of slots. The institution will

be a victim of having successfully used tenure as a competitive weapon

in the past. 1In particular, the younger the tenured faculty, the smaller

will be retirements as a proportion of the faculty and the less flexibility

will the institution have. When enrollments are growing, this apparent

loss oi flexibility is less, since the faculcy can grow as well, and a high
rate of new hiring can provide: that growth.

Tenure also has implications for the age structure of the faculty.

The younger are those that are given tenure

ng a period of growth or

shortage of particular types of faculty, the longer iéuzhe tenure commit-
ment of the i&stitu:ion, The result of failure to plan for a decline in
demand following a period of,growthrég,a lengthy commitment to a young but
asing faculty. 1t is commonly assumed in academic circles that there is
a relation between the age of a faculty member and ability to produce
instruction and research. Thus, changes in the age structure of the acade-
mic labor force resulting from past tenure practices may have implications
for the quantity and quality of the output of higher education as a whole.
The statistical model that is :scribed below estimates the tenure
rate, which we define as the chance that a nontenured faculty member will
be granted tenure in any given year. The tenure rate is dependent upon
ronditions specific to that year and on the time that has elapsed sinct the
faculty member obtained the Ph.D. degree. Time since the Ph.D. (which we

often refer to as "age") is presumably correlated with the accumulation of

those things upon which the decision to grant ténure 1s based: puhlicaticns,

it




teaching experience, reputation, etc, It also reflects the institutional
fact of the guideline effect of the 1940 AAUP Statement on Academic Tenure,
althcugh surveys of tenure practices have shown that few institutions adhere
to all the guidelines in the 1940 Statement [(2) pp. 220-225] . This age
effect, however, is modified by market conditions for which the date effect
is a proxy. For example, simply by virtue of being non-tenured and available

in the expanding academic market of the early 1960's, we would think that a

‘faculty member would have a greater chance of being given tenure than if he

had been non-tenured in the early 1950's, at the same age. In future research,

we hope to explain these date effects by observable changes in enrollments

and, possibly, salaries. We ;hould then be able to tredict how tenure will
adjust in the future.

To briefly summarize the most important result: we find that the tenure
rate did indeed increase during the period of rapid growtégin,academia from
1960 to 1968 in all types of institution and in all fielagtwithin these in-
stiiﬁtions.; After 1968, the tenure rate continued to increase in public
instiéﬁtions, but more slowly. Howaver; in private institutions, the tenure
rate remained constant or declined between 1968 and 1972, Thus it would ap-
pear that tenure rate did, indeed, behave as an economic variéﬁle in the sense
that hggher tenure rates occurred at the same time as the;;iyid increase in
employment in academia. 1In private institutions, which were relatively harder

hit by the declining rate of increase in enrollments in the late 1960's, we

s .. 2
see quite rapid downward adjustment of tenure rates at the same time.” Let

us nov look more closely at -the model and the data.




2. Data

The estimation that is reported below uses as data information from
;f . the 1973 ACE Survey of Teaching Faculty (1). In this survey, faculty
members were asked rhe date at which they obtained their highest degree
and the date at which they first became tenured, if they were tenured.
We limited our sample to Ph.D.'s with full-tire teaching positions and
estimated age and date effects for four types of institutions of higher
education. The distribution in the sampla‘ﬁy type of institution in the

1973 survey is shown below in Table 1.

Table 1

Distribution of the ACE Sample
By Type and Control of Institution

Control
Public Private
Type )
‘3 ) University 14290 4764
2 4 Year Ccllege 1972 3071

2 We have estimated the same model using data from the 1975 Survey of Teaching
Faculty sponsored by the Carnegie Council on Policy Studies in Higher Education.
Qualitatively the rasults are the same as those reported here. The 1975 sample )
is about one-quarter the size of the 1973 sample, however, which makes the -
estimates more variable. For expository reasons, we present results from the

1973 survey. A report on results from the 1975 survey is available from the

author.




The proportion of those who were non-tenured in the previous year

who were granted tenure, for each year since receipt of Lighest degree and

for eéch date sincerl%? are pres:ented in Tables 2a and 2b, respectively.

These raw tenure rates raken alone, however, do not allow us to isolare

market effects from the effects of changing age structure on the chances

of promotion to tenure.

ACE
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Table 2a

RAW AGE-RELATED PROMOTION RATES
1973 SURVEY

Ic
UNIVERSITY

6,622
0.0L3
.69z
0.221
0,152
0.i169%
£.1i85
0.172
0,150
0,153
G.143
6,153
0.151
0,169
0,145
0.157
0.131
0.153
0.113
0,134
0.120
0,108
0.115
6.137
0.146
0.107
G,i67
0.181
0,165
0.082

~ PUBL

~ PRIVATE

UNIVERSITY

0.014
G.020
0.0650
0.079
0.112
0.131
0.159
0.145
6,139
0,155
0.1€2
6.139%
0,149
- 0,158
0,133
0.1%2
6.120
0.143
U.145
0,114
G.160
0.098
0,095
0.173
0,080
0.158
0,188
0.095
0,209
0.083

COLLEGE

0.037
0.0653
5,116
0,145
0.1%2
0.163
0.135
0.142
0,138
0.128
0.155
0.129
G.120
0.108
0.153
0.212
0,135
0,098
0.051
0.108
0.095
0.089
0.186
0.175
0.125
0.077
0,043
0.100
04222
0.071

For example, very young faculty will, typically,

PRIVATE
COLLEGE

0.628
0,035
G.054
0.102
0.126
0.15%
0,148
0.155
0.,12%
0.122
0,142
0.150
0.135
0,129
0.122
0.694
0,113
G.118
0.089
0.097
0,123
0.163
0,078
3.035
0,184
0.05%
0,156
0.185
0,048




Table 2b

: RAW DATE-RELATED PROMOTICN RATES
= . ’ i 1973 SURVEY o

DATE PUBLIC PRIV ATE PUBLIC PRIV ATE
UNIVERSITY  UNIVERSITY COLLEGE COLLEGE
1947 0.0565 0.064 0.027 0.041
1948 0.078 0.068 0.012 6,094
19L9 0.057 6.040 0.075 <« 0,053
1950 0.065 0,056 0.043 0.069 —
1951 6,071 0,046 0,042 0.048 -
- 1952 6.073 J.051 0.628 0,073
1953 6,062 0.048 0.032 0.05%
1954 0,070 6.065 0.627 6.050 -
1955 0.053 0.052 0.025 0.652 -
1956 — 0,074 0.060 0,043 0.061 -
185703072 0,659 G 048 — 0,064 — =
1958 0,077 0.053 0.055 0.670
1359 © 0,077 0,070 5,035 0,074
1960 0.68% G.081 0.072 0.09% ,
1961 0.080" G.075 0.053 0.058 O
- 1862 6,085 06,0688 0.072 0.08%1
- 19563 0.037 6.691 0.066 0.089
1954 0,099 0,095 0.085 0.075
1955 - 0.i08 0.110 0.102 0,116
1956 0.123 0.1086 0.119 0.160
1957 0.139 0.119 0.117 0.152
1968 0,155 0.159 : 0.177 6,158
’ 1959 0.191 0.15% 0,208 0.118 U
= 1570 6.190 0.140 0.223 6.135
i - 1971 6,182 0.127 0,190 0.114 S

1972 (.187 0.143 0,234 0,152

have low raw tenure rates because the young faculty have not yet had time
to make a case for promotion. Raw tenure rates tLus confound the effects

of age structure and market pressure. A statistical model is necessary to -

3
separate these effects.

The numbers reported in this and following tables are all unweighted ard ) -
thus not strictly comparable to the results from the 1969 ACE-Carnegie ’f
Survey reportezd by Trow (5). Both surveys were stratified by type and se-
lectivity by institution. Weighting would make the magnitude of the num-
bers the same as the magnitude of the entire population (institutions of
higher education). However, since the sample was not stratified to be rep-
resentative of institutions according to their tenure ratios, it is possible
that blowing up the sample using institutiomal weights could be misleading,
since our interest here is to study promotion to tenure of those within the

‘ - e S ,-L.l:: RN
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3. A Statistical Model

The observations that we seek to explain with our model can be sum-

marized by a matrix whose dimensions are years since highest degree, 1 ,

and date, t . An element in the matrix is ?it » the number of faculty of

age 1 at date t who have not yet received tenure. If we consider a
cohort of those who received their highest degree at a particular dzte,

I a 3 s .. = P, = . i :ived tenure.
pefween any two year ?1t P1+1’e+1 S1t will have reccived ure

With the Sit as observations of "successses' we seek to estimate ¢it s

the probability of obtaining tenure as 4 faculty member moves from age i

at date t to age i+l at date t+l . This estimated probability depends

on an age eifect, a; s and z date gffect, bt - In particular, we fit a

logistic function which assumes that:

'
log - = a,+b
1- éif_ i t .
or 7
3%, A.B -
é = e - 1 E
it ai%bt 1+ é.Bt
1+e 1
a. bt
where A, = e and Bt =g -

The logit function can be thought of as the log of the odds of getting

tenure for an individual i years past his highest degree and the date
effects can he thought of as a sort of “correction" to this odds ratio
that dépends on market conditions at dat: t . 1If market conditions had
no effect on a faculty member's chance of promotion, then the ht would

be equal to zero and the B, equal to 1. The éit would then be inde-

pendent of time, or




A

_ _ i
dit - ¢i T o1+ Ay *

~An age effect, Ai » of .10 would mean that if one did not yet have tenure
at i years from one's highest degree, the odds in favor of obtaining

tenure between that year aﬁd the next would be ,10, or 1 to 1C 2 Lur-
respond;ng probability is .09, or 1/11. A date effect, Bt of, sav, .5,
f would imply that because of the market at time t s the actual odds ratio
; of obtaining tenure between year i and i+l and between dates t and

t+l would be only half as great as would be predicted on the basis of age

alone. (The corresponding probability is ,048.) Similarly, a Bt of 1.5

- would imply a probability of getting tenure of .13, or an odds ratio of .15

= . - (that is, .1 x 1.5 = Ai X Bt ). In years £ increasing demand for faculty,
we should expect the Bt to be greater than 1 , 1In years of declining de-

o 77”Wﬁ;ﬁa;7§e wéﬁlareip;bt:tﬁer ﬁ; toibe 1és§;£hégiiriégbu¥ h;éégheéis ofhtenﬁéé
as a method of competitive adjustment is correct. £

Given the age and date effects, it is possible for any given date
to calculate the corresponding probability frequency function and the

cumulative distribution function for the time to tenure. We can find the

medians of these distributions, and these "date-corrected" medians allow
= us to make comparisons across types of institutions and among_fields that____
are easily understood intuitively. The date-corrected median for year t

%; can be interpreted as the median time to tenure that would be experienced by

= the cohourt that entered academia in féar t 1f conditions did not change
 thereafter. After exaﬁples of agé and'éate effects are shown below it is
E -these date-corrected medians that will be used tc illustrate the results

of our estimation.

Fgc
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4, Results5

DATE PUBLIC
UNIVERSITY

0.50
0,64
0.49
0.62
0.73
0.78

0.56
0.73

0,63
0.72
0.68
0.71
0.69-
0.76
0.72
0.78
0.93
0.99
1,12
1.33

- 1.56
1.93
2,24
2.42
2.24
2,34

T, ¢

10

The estimated age and date effects, for data from the 1973 ACE
Survey, are shown in Tables 3 and 4. Taken by themselves, they are not
parfiéﬁlarly easy to interpret. It appears that, for most types of

institution, the age effect is largest (i.e., the odds of promotion are

Table 3

LOGIT DATE EFFECTS

1973 SURVEY

PRIV ATE PUBLIC - . PRIV ATE
UNIVERSITY COLLEGE " COLLEGE
T 0,39 70,12 T T T0.,59

0.59 0.25 0.35
0.65 0.10 0.92
0.39 0,79 ’ 0.53
0.60 0.44 0,73
0,53 0,45 0.53
0,62 0.32 0,89
0.61 0,35 0.55
0.80 0,28 0.70
0.63 - 04,27 0.59
0.71 0.44 0.67
0.67 0,459 0.68
0.58 0.55 - 0,72
0.76 0.3  —- 0.74
0.89 0.68 0.98
0,81 0.58 0.70"
0.98 0,70 0,85
1.03 0,64 0.96
1,13 0.98 0.81
1,33 1,08 1.32
1.31 1,34 1.12
1.55 1,30 1.71
2,29 2.18 2,03
2,33 - 2,78 1,48
"2.14 3.21 1,76
1.87 2.64 1,48
1.98 3.32 1.87

5 ,
‘A complete tabulation of the results is given in Appendix 2. Selected
tables and graphs are also presented in the body of the report.

-
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Table 4

LOGIT AGE EFFECTS
1973 SURVEY

AGE PUBLIC ERIVATE PUBLIC PRIV ATE -
UNIVERSITY  UNIVERSITY COLLEGE COLLEGE
1 6.019 0.G12 0.028 0.025 -
2 0.037 0,017 0.047 0,033 -
3 0.082 0.0u4y U.095 0.053
4 0.114 0,073 0,130 0.105
5 G.154 0.109 0.135 0.137
6 0.182 0.135 0.169 0.163
7 0.215 0.177 0,148 0.172 )
8 0.203 0,162 0.154 0,184 -
9 0,173 0.156 0.152 0.141 B
10 0.178 0.182 0.142 0,138
- 11 0.151" 0.190 . 0.173 ¢,161
- 12 0 0.169 - 0.155 . 6,137 0,184
13 0.162 0.164% 0.124 0.149
14 0.181 G.172 - 0,099 — 0.140
1 G.149 0.143 0,147 0.125
16 0.166 6,153 0.213 0.093
17 -0.134 0.123 0.129 0,115
i8 0.149 -~ "0.152 0.088 - 0.117
19 0.114 0.160 0.049 0,085
26 0.140 0.117 0.095 0,093
21 0,124 0.175 0.087 0.122
22 0,132 0,100 6,080 0,173 B
23 0.121 -0.,160 0.179 0,073 -
24 0.148 - 0.189 0,156 0,031
25 0.156 0.070 ) 0,110 0.191
26 0,103 0.145 0,070 0.049
217 0.162 0,175 0,038 0.151
28 0.175 0.0675 0,097 0.18%
29 0,153 0,178 0.232 0.043
c 0,066 0,067 0.046

E greatest) from 7 to 12 years after receipt of Ph.D. It appears that the
maximum vai;es of the age effects are reached earliest in public univer-
si?ies. Thg age effect§ bggoqereasier to interpret if we convert the

~ estimated ogds into probabilities and construct the corresponding proba-

bility di;tribution function, we can then calculate a cumulative distribu~

tich function from it (which tells us the chance of promotion at or before

15
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a particular age, assuming that date has no effect), and examine the
medi-~ time ‘to tenure, by type of institution. In Table 5, these medians
’ along with the 1pterquartilev;ange,6 allow us to contrast differences in

time to ténurg fof:different types of institution. As estimated from age

Table 5 -
Median and IhterqﬁartilerRaﬁggé of Time to Tenure T T
Uncorrected for Date Effects

Median Interquéktile Range
Public Universitiex 6.7 6.4
Private Universities 7.9 - 7 B ’ 6.9
—————-public FourYear ~~ -~ - — - 6,9 7.8 -
; : Private*FSG;:fear 7.3 7.3

effects alone (assuming that the date effects are constant over time and
equal to 1), the time to tenure is shorter in public institutions than in
private institutions. The dispersion of time to tenure is least for public
universities and greatest for public # year colleges.

The date effects also show a roughly similar pattern by type. ¢ in~
stitution. Generally, they are less than one (i.e., the odds of getting
tenure are less than what would be predicted on the basis of age alone)

B until the early 1960's, when they begin to rise rapidly. This rise levels -
off at different dates for different types of institution. For publie

universities the maximum is reached in 1970, for private universities in 1969.

- 6 The interquartile range is the difference in years between the time to
) tenure before which 25% of those promoted have been promoted and the time
to tenure before which 75% of those promoted have been promoted.
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This pattern is not as marked for 4 year institutions. Péblic colleges
hardly seem to level off at all, except for a dip in 1971. Private colleges
peak in 1968, but then the date effects seem to fluctuate.

i An intuitively understandable interpretation of the way that the date

effects influence the time to tenure based on age alone is found by examining

the date-corrected median times to tenure. As was described above, the date-

corrected median time to tenure in year t can be iﬂéefﬁretéd as the median
time to tenure that would be experienced by the cohort that enters the acade-
mic labor market in year t if markéf ;onditions were to remain unchanged
7t§ggg§£53§. These are calculated by taking;thé age effects and, for eac’

é,, year, applying the appropfiate date effeht; The corresponding probability
distribution *s then found and Fhefﬁ;dian of the corresponding cumulative
aistribution is the date-gprfécted median time to tenure. These are shown

in Table 6, for the dates after 1950. For universities, the public medians

are uniformly lower than the private medians as can be easily seen in Figure 1.

For foug,yeér colleges, before 1965, the date-corrected median is higher

for public institutions. Thereafter, the median for private institutions

is higher. This change may be due, in part, to the fact that tenure sya-

should also be noted that, even as late as 1972, the date-corrected medi-
ans were falling, although they were declining at a lower rate than in thi

|
I
1
J
|
|
tems weré not adopted by ﬁany state colleges until the late 1950'5. It |
1960's. 1
The date-corrected median times to tenure by broad field are presented
in Tcble 7 for public universities and in Table 8, for private universities.
E The pattern by field is similar to that for the aggregate——thé median time

to tenute falls rapidly after 1961, levelling off in 1968 for private univer-

sities, but continuing to fall until i§70 for public universities. This

f ERIC 17




Table 6

MEDIAN AGES TQ TENURE
1973 SURVEY

" DATE PUBLIC _ PRIVATE PUBLIC PRIVATE
UNIVERSITY UNIVERSITY - COLLEGE COLLEGE

1950 " B.58 10,02 12.86 8.80
1951 7.81 10,50 12.45 . 11,01
1952 7.56 9.88 16.47 7.75
1953 8.28 9,98 15,34 9,64
1954 7.85 8,91 19,39 9,09
13955 8,47 9,86 20,23 - 10,32
1958 7.85 9,40 12,94 9.43
1957 8,13 9.63 11,66 9,33
1958 7.95 10,19 10,65 8,94
1959 8.01 9,08 15,73 8,75
1960 7.69 - B U6 9,08 7.35
1951 7.87 ° 8,86 10,24 9,09
1962 7.59 - 8,02 8,90 7.91
1963 6.,9% 7,85 - 9,53 - 7.45
1954 6.74 7.51 7.01 8,22
1955 6.39 : 5,94 6.57 6,29
1966 5.88 6,99 5.76 5,84
1957 5.47 - - 6,55 5.85 5,56
1968 5,07 5,60 4,42 5,14
1969 4,63 5.56 3.87 5,93
1970 4,48 5,75 3.62 5.49
1571 5,63 6.08 3,96 5,93
1972 4,54 : 5.94 3.57 5,34
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Figure 1

Median Times to Tenure

Public Universities ———)
Private Universities (~ - = =)
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SICLOGICAL

DATE
- SCIENCES

8.35
8,15
746
16.05

12,58
10.8%4
8,07
5.75
8,11
8,52
3,51
7435
7.9%
7.5%
5,50
.28
6.25
2,73
5,52
5.30
5,08
;.87

_.8.29

1973 SUAVEY | PUBLIC UNIVERSIIIES

ENGINEERIKNG

-

10.15
9,47
5,12

15.£8

16.75

10.88
7.81

T 8,25
3.74
7.66
7.0%

i0.k3
5.80
5,62
9,05
5.88
5.00
5.65
L.ES
3.85
5.25
E,05
5.16

Table 7

MEDI AN AGES TO TEJNUKRE

HUMAKITIES

9.05
7.138
7 b
5,58
10,81
11.01
10,03
8,32
106.65

8.83
7.81
783
7,01
5.08
5.48
5,11
5430
5.29%
3.99
E,50
3.31

5,92
5.55
.95

8.33

9.35.

PHYSICAL
SCIEXCES

13.20
1,55
7.18
7,55

5.6

9,82
R,G5
4,63
3.57
7.71
5.568
7.62
7.3
5,87
5,68
5,58
5,87
5,05
5,93
5,75
5.:47
5,94
5,05

7.11
5.51
G.79

SOCTIAL
SCIENCES

.51
7.20
7.88
11.69

- 7.38

9,29
9,12
.55
9.95
11.68
9.37
3.59
3,42
5,57
5.71
6,10
5.68
5,95
5.38
§,39
5,22
L. 11
L,i1

EDQCATIGR%

12,73
8,08
7.52

= 15,03
9,95
7.29
13.07°
- 6,83
7.59.
5.89
6.52-
4.82
8,81
7.91
5,79
5.35
5,13
5,93 .
.11
5,13 -
3.55
3.79
4,35

5,87
5,55
1.13




Table 8

HEDIAN AGES TC TEKURE

1973 SURVEY / PRIVATE UNIVEESITIES

BIOLOGICAL ENGINEERING
SCIENCES

15.12
i5.89
15.22
10652

10,45

11.39
13.%7
20,39
20 .47
11.53

-10.11

8,63
11,40
9.93
8,94
12.54
11.80

-10.82

7.57
5.17
8.67
10,67
.75

16.50
728
6.59

10.12
10.74
B,.34
5,75
8.35
13,02
9,76
5,96
13.08
1¢.13
7.55
14,05
6.50
8,83
8,95
+ 73
5.80
5.99
5,70
L.76
L.90
5,32
5,37

.79
5,78

. fow

0,85

HUKANITIES

12.85
16.82
9.25
5,88
- 9,64
12.80
9.80
7 .83
8,51
7.556
10.55
12.12
16.67
7.54%
7.65
5.99
5.30
5.71
4,89
5,75
L.72
5.15
5.54
7.27

5.70
G.78

21

PEYSICAL
SCIENCES

11.57

5,74
11.69
9.51

7.12

3.55
8.59
11,37
9.62

8.95L

8,02
8,72
7.60
7.19
7.15
7.23
3.31
7.23
5,149
5.48
6,08
7.12
6.11

7.82
5§.51
0.72

>

SACTAL
SCIENCES

7.G9
13.25
3,05
13.05
9.13
13.07
8,82
8,33
9.13
9.82
7.79
8.54
7.62
7.29
9,27
7.08
54,47
5,78
5.27
L.89
.88
.98
k.91

7 .44
7..37
0.98




18

aly

general observation is illustrated in Figure 2 for the physical sciences
and in Figure 3 for the social sciences. It is interesting to note that the
rapid decline in the median time to tenure began in 1956 in the physical
sciences, while this did not occur until 1959 in the social sciences. Fur-
ther work should relate these differential changes in median times to tenure
to.changes in the ratio of non—acadgmic to academic demand.

For both public and private universities, it appears that the date-
corrected median times to tenure estimated by the logit model are longest
in the biological and physiéal scié;ces. This seems curious, §ince the non-
academic market for natural scientists is certainly more important than the
non-academic market for Ph.D.'s in the humanities. Two things, hdbeyef,
should be noted. First, the decline in the time to tenure began earlier- in
the natural sciences than in the humanities and social sciences, and for the
peribd 1956-1960, median times to tenure in the natural sciences were low
relative to other fields. Second, in the 1960's the differences between
median times to tenure among all fields narrowed in both public and private
universities. When we looked at the inter-quartile range for median times
to tenure by field in the 1960's, there was much more overlap over fields
using this measure than the point estimates would indicate.

There are also two conceptual points that need further investigation
before we can interpret this result of field differences. First, our
measure of time to tenure is time since Ph.D. It is possible that, in the

humanities, it takes a long time to earn a Ph.D., but thereafter progression

to tenure is quite regular.r THE adjustment of supply to demand takes place

in the time to completion of Ph.D. rather than the time from Ph.D. to tenure.

L]
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_ Figure 2

Median Times to Tenure

Physical Sciences

Public Universities (——)

Private Universities (-- - -)
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Figure 3

Median Times to Tenure

Social Sciences

)

Private Universities (-~ - - =)

Public Universities (

1970

1975
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In the sciences, on the other hand, the time to completion may be fairly con~

stant, but post-doctoral fellowships prolong the time from Ph.D. to entry to

‘tenure track positions. The "true" adjustment variable for humanities, then,

would be time to tenure corrected for time to Ph.D., while in the sciences,
it would be time to tenure corrected for duration of post-doctoral work. We

do not have the data to make all these corrections, but they should be taken

into account when we interpret the date~corrected medians.

"

The other point concerns the role of -changes of tenure rate as a method
to increase the supply of Ph.D.'s to the academic, as opposed to the non-
academic, market. In the natural sciences, a relatively large share of
demand for Ph.D.'s comes from the non—gcademic market. Here, small adjust;
ments in tenure rates may induce thé??équired supﬁlfrresponse és academic
demand increases. The source of adéitional supply, at least initially, is

existing Ph.D.'s. 1In the humani;ies, on the other hand, the non-academic

market is virtually non-existent., When academic demand increases, potential

supply must be attracted by increasing the number of graduate students.

The lags in this process of adjustment may be considerably longer and it
may be that a relatively lirge change in the rate of promotion to tenure is
necessary to induce the reéuired supply response in the short run. Impli-
cit in *his argument is a model of dynamic adjustment of supply aﬁd demand
similar to that of Freem?h (3). The purpose of this paper is more statis-
tical description than model building. However, an obvious next step in-

volves explaining the age and date effects with a model of this sort.

5. Some Qualifications

Before we summarize our results, a few notes of caution in interpre~

tation should be sounded. The most important has to do with the data, vhich
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come from a survey of teaching faculty within academia. Faculty that have

left academia because they did not get tenure are not included in our sam-

e

ple. Thus, our estimates of tenure rates are probably overstated, particu-

larly for the older faculty cohorts. The way to investigate the extent of
the bias would be, for example, to look at the National Research Council

longitudinal survey of doctoral scientists and engineers, which includes

Ph.D.'s both within and outside academia. It is unlikely, however, that ] >

théiéualitative aspects of éuf estimates would ﬁe changéd;
Another qualification that stems from the nature of the sample concerns
7;he independence of the experience of individuals. Strictly speaking, the
~assumption of independence is implicit in tie statistical model that we use. . -

- However, the experiences of individuals within the same institution will

. clearly not be independent, even given age and date. If only a small number

of institutions are sampled, then this assumption must be questioned. Never-

theless, in the 1973jSurvey, and particularly for universities, we feel that
this lack of independence is unlikely to seriously bias our estimates.

The third qualification relates to the point discussed in the pre-
vious secéion concerning different career patterns by field. 1If ;Eergaare
systematic differences in career patterns (time to complete Ph.D., post;gbcg?
etc.), then the age effects will be incorrect to the extent that these dif- 7
ferences have not been taken into account., However, if these systematic T
differences do not change over time, the date gffects, which are estimated

conditional on age, will not be biased. On the other hand, if career pat-

terns change as the result of market influences, the date effects will re-

- flect these changes, which are, in fact, changes in the "true" age effects.

oo
o’
u

I
i, i,
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Finally, it should be remembered that our model of the process of
promotion to tenure leaves out a lot of things that all of us who are aca-
demics know to be important. Change in quality of faculty by cohort is per-
haps:the most obvious example. Suppose that physicists trained after 1960

i i
are simply better ﬁiysicists than those trained previously. Until the market
adjusts to this higher level of quality in post-1960 cohorts, for example,
by raiéing standards for promotion, post-1960 cohorts will have a greater
chance of promotion not because of "the market'" but because they are per—
ceived as "better" than earlier cohorts. Our model is not refined enough
to pick up these differences.,

In spite of these qualifications, however, we feel that thié model

does describe in a concise and quantifiable manner an important aspect of

adjustment in the market for faculty.

6. Conclusion§

In this paper, we have used a statistical model to estimate time from
Ph.D. to tenure. We have been able to separate the effects of time since
Ph.D. (age effects) from effects that are associated with changes in market
conditions (date effects). We find that the tenure rate did, indeed, in-
crease during the period of rapid growth in academia from 1960 to 1968 in
all types of institution and in all fields within these institutions. After
1968, the tenure rate continued to increase in public institutions, but more
slowly. However, in private institutions, th- tenure rate remained constant
or declined between 1968 and 1972. Thus it would appear that the tenure
rate did behave as an economic variable in the sense that higher tenure rates

occurred at the same time as the rapid increase in employment in academia.

_7




_In private institutions, which were relatively harder hit by the declining

rate of increase in enrollments in the late 1960's, we sgegquit;%rapid down-
ward adjustment of tenure rates at the same time.

We examined the tenure rate by broad field for universities and found
the same general pattern as was found by type of institution. In public
universities, the tenure rate rose more or less continuously from 1960 to
1972. 1In private universities, the mediégrtime to tenure also fell after
1960, but levelled off and began to rise again after 1968.

Contrary to our expectations, it would appear that the median time
to tenure is longer in the physical and biological sciences than in the
h;ﬁéﬁiéies and social sciences, in both puﬂlic ;néiprivagé universitic,,
This may be a result of post-doctoral fellowships in the sciences delaying
entry into tenure track positions, or it may be a result of the academic
sector having a relatively smaller share of total demard for Ph.D.'s which
would reyuire less adjustment in rates of promotion to tenure to evoke a
given supply response in these fields. This question, and the problem of
relating the date effects that we have found to other observable changes
in the academic labor market are important directions for future research
on academic labor markets. It is necessary, first, to know what we need

to explain. We hope this paper has been a step in that direction.

28
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Appendix 1. A Two-Way Logit Model for the Estimation of Age and
Date Effects.

We observe a sample of K persons in a particular year. For each
person we observe: (1) his "age" (e.g., the number of years since the
Ph.b.); (2) whether or not tenure has already been obtained and, if so,
at what date; and (3) some other characteristics (e.g., type of

institution). Counting time in years, we let T, denote the first age

k
at which k has tenure, i.e., if k gets tenure between ages (i-1)
and i, then T, =1 (1 2 0) . Note that T, need not be finite.
Let pk(i) denote the conditional probability that Tk =i , given

k's characteristics. Since Tk need not be finite,fthe'sum of the

probabilities ﬁg(i)"OVe; years i could be less than 1. We assume

that, given the characteristics of the persons, the random variables

T, are mutually independent. We also assume that T, >0

(alternatively, we consider only such persons).

At the time of the sample survey, person k has age Ik .

Therefore, if T, <1 (person k already has tenure), then we

k k
observe Tk . Dtherwise, we only observe that Tk > Ik 3 we denote

this outceme by the symbol ¢ . Accordingly, our observation about

person k's time to tenure is

; {Tk,if T, ST

k .
¢ , if Tk > Ik .
The likelihood function for Yk is
(D L=y 5 p), if ¥, =0 .
k k
L i>Ik

30
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It will be convenient tn express this likelihood function in

terms of the probabilities of transition from nontenure to tenure.

Define k's tenure rate at age i by

¢, (1) = Prob (T, = 1+ 1 | T, > 1)
AE]

z p(3°

i

where it is to be understood that the sum includes the term j = «

( k¥ never gets tenure). Then

Z p (D)

_ it 7
1-¢31) = J‘gr‘;achy , , o

31
and

i-2
P = =D - g 0]

i-1
I p)= 1T [1-¢ (NT.
pi K 3=0 k
Let Xp(i) =1 if k dces not have tenure at age i , and

zero otherwise. (Recall Xk(O) =1 ). We can write the likelihood

function Lk

as
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( -1

' Kk X, (§+1)
=D T IL- @) JAEY 40,
2 - L) =
Lt - (§+1)
T - ¢k(j>lxk JIEY, = 0 .
§=0

“

Notice that {Xk(i) - Xk(i +1)] =1 4if k first has tenure at

age (L + 1) , and is zero otherwise. Hence
Iy-l
(3) @

J=0 ~ 1,if Yk=¢.

x ) - x @0 | ) R AP

Abéﬁbiﬁing (2) and "(35, we see that the natural logarithm of the

likelihood function Lk is

(&) ,Qk(Yk) = fn Lk(Yk)
11
= I [Xk(i) - Xk(i +1)] 2ntbk 1)
i=0
I.-1
+ I Xk(i + 1)2nfl -¢kﬁi)] .
3=0

Since the observations Yk are mutually independent, given the

characteristics of the persons, the logarithm of the sample likelihood

function is

(5) 8(Yy,-05Y,) = i 2,01

Equations (4) and (5) are the basis of all the subsequent analysis.

- ERIC 32
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Suppose first that we have a group of persons who are homogeneous
with respect to all characteristics other than the "age" L at the
time of the survey. Assume that a per;on's tenvTe rate
at age i depends on i and on the ®alendar date at which the
subject reaches age 1 . 1In other words, there are parameters

P1¢
such that, if person k has age i din year t then

(6) ¢, (1) = &y -

Let Pit denote the number of persons of age 1 who do not yet have

tenure at date t , and define

Nie = P, 041 0

Sie ¥ Pye ~ Pi+1,t+1 ’

Thus Sit is the number of persons untenured at age 1i and date ¢t

who succeed in obtaining tenure during fﬁé;fallowing year, and Nit
is the number not successful, In terms of these numbers, the

log~likelihood function (4) - (5) can be written as

I-1 T-1

7 (Y, ,..5Y ) = ; 2 - :
™ (tyse0%) 150 tfo [Sjpfn & + N0 Q- 4,07,

where I 1is the largest age represented in the sample, and the
calendar dates run from 0 to T .

We now consider a particular hypothesis about the parameters
¢it s nawmely, that the logarithm of the odds of getting tenure is

the sum of an "age effect” and a "date effect". To be precise, we

33
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consider the hypothesis that

A B
(8) ¢ =—LE
it 1+ AR
it

or equivalently

9
it
(9 tn m—)”’i*ﬁt’

where

(10) ¢, = 4n A

1 i > Bt = &n Bt .

- He shall actually call the parameters Ai the age effects and the

parameters Bt the date effects. WNotice that we need a further
condition to identify the parameters Ai and Bt » since, in (8)
if we multiply all the age effects by a constant, and divide all the

data effects by the same constant, the tenure rates ¢it are left

unchanged. This further condition will be a "normalization" equation

of the form
wt
(11a) IB =1,
t t

or equivalently

(11b)  Tw g =0,

where the W, are some fixed weights whose 'sum is 1. We shall

discuss the choice of weights later.

34 .




With the hypothesis (8) the log-likelihood function (7)

becomes
: AsBe 1
(12) (¥ 5.4,Y, )= Z| S, fn |=————| + N, 21 [—>—
1 k it it 1+ AiBt it 1+ AiBt
=X Si.ﬁn Ai + Z S.tﬁn Bt
i t
- LP fn(1+AB),
j¢ It it
where
- 13 Si. FLS; oS IS, .
t L

The first-order conditions for a maximum of the log~likelihood £

with respect to the parameters Ai and Bt are

S P B
d L i. ittt _ .
34 A '§1+A.Bt 0,all 1
(14)
S P, A
34 _ .t it™i .
2B, B, i:}.-i-AiBt =0, all t;
or equivalently,
P, B
£t
A, =S, | I— ., all i .
i i. N 1+ AiBt 4
(15)
P, A
iti
B, =8 _ JEZwe—m—m=—— , all ¢t.
t -t 0 [ 1+ AB

To these equations should be added the normalization equation, (11).

Q 35
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Equations (15) suggest an iterative algorithm for calculating

(a', B') =F(A, B)

* *
the maximum~-likelihood estimates, A, and Bt » Define the mapping
by

P, B
Al =5
i

£t t
. / % —xt € s
i. ¢ 1+ Ai Bt
(1¢)

* *
The maximum-likelihood estimates (MLE's) Ai and Bt , then satisfy
the fixed-point condition

17 (A%, B*) = F(A*, B*) s

where

A* - (A*) B* _ *
= (4, = (B .

We take initial values

Bg =1, all t,
as)
A? =S/ N
1 1.

, all i ,

and calculate successive pairs (An, Bn) by

(19) ", 3Y = F™ L, "N, a1,

the Ao

until successive differences appear sufficiently small.
i

Note that

are the MLE's of the age effects under the hypothesis that
all date effects are 1.

This algorithm has performed well on our

36
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data thus far. Th(; appendix to this section shows that the algorithm
is locally stable in a neighborhood of a pair (A*, B*) of MLE's,

’ To test a null hypothesis such as Bt =1 for all t , one can
use an asymptotic form of the maximum-likelihood-ratio test. For
example, let 2: be the maximum of £ under the hypothesis (8) ,

*
and let 20 be the maximum of % under the hypothesis of identical

date effects:

(20) Bt=1,all t 3

then for large samples, under the "null" hypothesis (20) the

* *
distribution of 2(32.1 - 20) will be approximately a chi-squared

distribution with (T - 1) degrees of freedom.

37
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The Case of More than One Group of Persons

We now consider the case in which the persons in the sample are
grouped by some characteristics, e.g., type of institution. The same
analysis could be applicabiéAtg comparing the results of different
sample surveys.

Let the groups be indexed by g =1,..,G, and let ¢git denote
the tenure rate for a person in group g who has age 1
at date t . Ve are particularly concerned with testing the
hypothesis that the date effects are the same across groups. For
this question, the null hypothesis is .

Ai B,

(21) ¢ =
git 1 + AigBt

;all g, 4, ¢t ;

and the alternative hypothesis is

A, B
1 t =
Pgic TTw 4 b >l 8.1t
iggt

To use the large-sample maximum~likelihood test, we calculate MLE's
under theréwo hypotheses. The MLE's under the alternative hypothesis
are, of course, obtained by applying the preceding analysis to each
group individually. Let 2: denote the maximum of the log-likelihood
for group g .

To obtain the MLE's under the null hypothesis, we combine (4)

and (21) to get the log-likelihood function

38
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35 :
A B ’
(22) =1 [51:2“ TJ%'ET )+N c2“(1+i B )] !
git | % gl t G gi’t 1
- g§ Sgp. WAL+ E s, 4B

- git Pgit: n (1 + AgiBt) .

The first—order conditions for a maximum of 2% are

} S . P . B
—~ 04 =&l _ 5 git t 0
N b4
d Agi Agi ¢ 1+ AgiBt
5 P A -
g§=é't"21+i§§ =0.
t t egi git

These may be rewritten as

P . B
Ay =8y, /12 1+iZtB ’
g g' t git

P A
B =§ /z_&i-.t__&j;
X 1+4A,B :
gi git

Note the similarity between these equations and  (15) . Again,
these equations suggest an iterative algorithm for calculating the
MLE's. We shall write the iteration formula in a way that suggests
how one could use the basic calculation for the one-group case as

k

a "subroutine'" for the present case. Let Agi and Bi be the

approximations to the MLE's obtained in iteration k . Define
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1]
8]
e [
= [

Bt 114+ aK 3
gi’t

ﬂc
(23) Ig

111
(]
™~
(]

k / Ck

Bgt T Vgt gt

(|
o

Iteration (k + 1) 4s now defined by

k
P B
2 S gitkt _,
7 8 B 1443
, git:
(24)

o
1

B =1z Wk Bk .

: t
t . stg

Notice that (1) the A:;l

related to the A:i and BE by the same formula as in the one-group

e
and thl are, for each group ¢ ,

k -
case, eXcept that one uses the same Bt in each group. Each new

approximation Bt+l is then calculated as a weighted average of the

th . (The numbers B:t » given by (2,23), are of course only

auxiliary quantities, and are not to be confused with successive

*
approximations to the MLE's Bgt under the alternative hypothesis.

*
To test the null hypothesis, let 10 denote the maximum of the
log-likelihood function under the null sypothesis. Then, in large

- * *
samples, the statistic 2(Z £g - 28) will have approximately a
g

chi~squared distribution with G- -1 degrees of freedom,

40
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Exploiting the symmetry between the age and date effects, one
- : can easily modify the preceding analysis to test for differences

in age -ffects among the groups.

- 41
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Normalization and Comparison of Age and Date Effects from Different J

* Groups

Suppose it has been decided that differences in age and date
effects among different groups are statistically significant. To
further study these differences one must keep in mind that the age
and date effects in each group are identified only up to multiplication
of the age effects by a (positive) constant and division of the date
éffects by the same constant. As this consta: 1creased, the age
effects would move out along a ray in (I ~ 1l)-d.mensional space,
while the date effects would move correSpondinéiy in along a ray in
(i - 1)-dimensional space. The following discussion deals explicitly
with the comparison of date effects. The implications for the
comparison of age effects will be obvious.

In the absence of any further information to compensate for the
lack of identification, one can only say that two vectors of date
effects are "similar" if they are close to being proportional. 1In
particular, we could say that there is an absence of date effects
if they were all equal. In the latter case, a natural normalization
would be to ser all the date effects equal to 1. More generally,
it would seem natural to normalize the date effects by requiring
that, for some homogeneous function f , f(B) = 1 , where B
denotes the vector (Bt) ; the function £ would have the further
property that £(1,...,1) =1 .

Unfortunately, we can find no compelling reason to choose one

such function f over another. In subsequent sections we use the

geometric mean




Ve
£(B) = I Bt .
t

where the weights w_ are defined by

L P
. P..t _gi git
t "~ P... ):Pi ‘

gi B

The iterative algorithm for calculating MLE's described above does
not preserve this harmonic mean from one iteration to another.
Therefore, before comparing date (and age) effects from different
groups, one should, in each group g , divide the date effects B:t

resulting from the algorithm by the quantity

and multiply each age effect (in that group) by the same quantity.




Appendix 2. Complete Tabulation of Results

COHORT SAMPLE SIZES
BY TYPE OF INSTITUTION AND CORTROL, 1973 SURVEY

DAT, PUBLIC PRIV. [E  PUBLIC PRIVATE
UNIVERSITIES UNIVERSIT1S WwYR. COLLEGES 4Y¥R. COLLEGES
1925 1
1926 2 -
1927 2
1928 5 3
1929 2 1
1930 i 4 2
] 1931 15 6 2 3
1932 14 10 2 3
1933 19 13 1 7
1934 3i . 12 - 3 5
1935 49 19 3 10
1936 67 21 3 12
1937 55 26 3 11
1938 75 18 3 17
1939 84 3 9 19
1940 96 37 7 21
1941 106 45 2 20 )
1342 132 50 1k 27 ~
1943 158 52 5 23 |
19u4 90 4l 3 1€
135 68 28 m 19
1348 62 3¢ - 12 12 )
1347 100 27 5 26
1948 150 62 14 32
1949 214 72 22 43
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BY TYPE Ob NI Oy anD OUTHEON RATES ey

AG PyBLIC PRIVATE FUBLIC PRIV ATE
UNIVERSITIES  UNIVERSITIES 4~YR, COLLEGES YvYR., COLLEGES
1 0,022 0,014 0,039 0.028
2 0,045 0,021 0,067 0,036
3 0,101 0.052 0,131 0,057
y 0.138 0,086 0,170 0,114
5 0,178 0.126 0,165 0,144
6 0,202 0,151 0,195 0.169
7 0,228 0.189 0,156 0,173
8 0.208 0,170 0,166 0.183
3 0,177 0,162 0,160 0.141
16 0.181 0,184 - 0,147 0,139
11 0.166 0.193 G.184 0,165
12 0,180 0.160 0.148 0,191
13 0,177 0.174 0,137 0,155
14 0.,203- - 05187 0,122 0.148
i5 0,169 0,154 0,181 0,139
16 0.187 0,166 0.270 0.103
17 0.151 0.136 0.158 0.127
i 0.167 0,167 0.108 0,133
19 0.127 0,172 0,065 0.098
20 0,155 0,128 0.121 6,107
21 0.137 0,180 0.105 0.140
22 0.121 0.109 0.088 0,194
23 0,129 0,108 0,220 0.085
24 0.158 0,209 0,212 0.037
25 0,171 0.086 0.143 0,225
26 0,120 0,185 0,083 0.059
27 0,200 0,231 0,045 0.185
28 0,221 0,106 0,111 0,227
23 0.198 0.250 0.286 0,050
30 0,090 0,091 0,077
31 0.175 0.143 0,44y
32 0.,17¢€ 0,043 0,143
33 0,163 0,050 0,333 0.750
34 0.081 0,143 0,333
35 0,333 0.500 0,167
36 0,143 0,083
37 0,053 0.100 ] 1,000 1.000
38 0,071 .
39 0.200 0,125 . 20,000
40 0,167 -
41 0.333 -
k2 0.200
43
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DATE PUBLIC
UNIVERSITIES
1325
1926
1327
1928
1329
1330
1331
1932
1933
1334 0,011
1335 0.,G36
133¢ 0.010
1937 0.008
1338 0,028
1339 0.028
13u0 0.029
1941 0,023
1342 0,020
1943 0,021
154y C.014
1345 0.0u42
1946 G.072
1947 0.071
1948 0,085
1943 0.060
1950 0,069
1851 5,076
1952 0,079
13953 0,066
1954 0.07%
1955 5,067
1956 0.079
1957 0.077
1958 0.083
1959 0,083
1960 0.092
1951 0,087
1962 0,033
1963 0.107
1364 0,110
1965 0.121
1966 0,141
1367 0.162
1368 0.185
1369 0,220
1370 0.234
1971 0,222
1972 0,245

RAW DATEvRELATED PROMOTION RATES
BY TYPE OF IPSTITUTION AND CONTROL, 1973 SURVEY
PRIVATE PYBLIC PRIVATE
UNIVERSITIES 4-Y¥R. COLLEGES YR, COLLEGES

0.059
G,071
0.020 0.056
0,077
0,077
0.067
0,023 0.125
0,006
0.041 6,060
0.004 0.030
0,022
0,030 0,029
0.016 0,019 0,011
0,034 0,036
0.043 0.014 0.072
0.068 0,628 0.0u42
0,073 0.012 0,104
0,042 0,081 0,656
0.0E0 0.045 0.075
0.0u43 0.043 G.G50
0.054% 0,030 0,078
0,051 0,033 0,057
0.063 0,027 0,064
0,055 0,027 0.055
0,064 0.045 0.065
0,063 0.051 0.068
0,05€ 0,.C58 0.075
0.075 0,038 0,080
0,088 0,077 0,104
0,081 0.067 0.073
0,087 0,078 0,088
0.100 0.071 0.098
0,105 0,106 0,082
0,123 0.113 0,132
0.118 0,135 0,112
0,135 0,132 0,165
0,188 0,216 0.188
0,182 0,263 0,134
0,163 0,286 0,156
0,145 0,234 0,129
0,167 0,314 0,167
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LOGIT AGE EFFECTS
BY TYPE OF INSTITUTION AND CONTROL, 1373 SURVEY

EUBLIC . PRIVATE PUBLIC PEIVATE
UNIVEKSITIES  UNIVERSITIES 4-YK. COLLEGES 4~YR. COLLEGES

G.513 G2 G.G2%
5,037 6,033
G.053
0,158
G.137
0,163
G.172
G.184
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. LOGIT DATE EFFECTS
B8Y TYFE OF INSTITUTION AND CONTROL, 1373 SURVEY

W RO A TN NN GO WD X QI OO WS B ORI N IR O

PRIVATE EUBLIC PRIVATE
UNIVEKSITIES 4~YR. COLLEGES u~YR. COLLEGES
1.666 1.601 1.6G66G
1.001 1.660
1.001 1.606
1.001 1.066
1.601 1.060
1.001
1.23¢
1,885
6,37 1.502
1.343
G.845
0.724
5,237 1.288
G.G76
6.51G G.711
6.056 {.285
G.228
G.3u3 G.30
6,177 G.153 0.10
0.333 .31
54383 6.123 G.53
0.587 6,223 0.35
G.647 G.104 0.32
5.390 §.73u 0.52
G.£G3 L Ul 6.73
G.533 C.454 J.53
G,E24 06.321 0.83
G.568 G.35 G.ES
G.73E 0.245 5.70
0.625 G.274 .53
G.705 G436 G.EE
C.EES - G.u88 G.87
G.577 G547 G.71
G.,764 6,342 0.74
6,985 C.E78 G.537
0.8G5 G.5%1 0.70
G.381 0.E3E 0.85
1.627 5,633 G.35
1.136 G.377 G.86
1.335 1.081 1.32
1.313 1,335 1.12
1.553 1,233 1.7
2.234 2.173 2.G2
2.332 -2.7%6 1,48
2,146 3.208 1.753
1.9€8 2,842 1.u583
1,573 3.317 1.876
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MEDI AN AGES TO TENURE
BY TYPE OF INSTITUTION AND CONTKOL, 1973 SURVEY

DAT. PYBLIC PRIVATE PUBLIC PRIVATE
URIVERSITIES  UNIVERSITIES 4+=YR, COLLEGES 4rYR. COLLEGES
1925 7.346 6.907 7,273
1926 6.907 7.273
1927 6,967 7.273
1328 6,907 7,273
1923 6.907 7.273
1330 6,907
1931 7.186
1932
1933 5,539
1334 14,641 12,036 74265
1335 3.232 6.22S
1336 14,950 7.51¢
1937 15,875 8.654
1938 i1.896 12,825 5.871
1939 12.223 15,913
1940 12,265 10,668 9.004
1941 13,523 16,380 19,357 _
1942 13,972 23,544
1343 13,355 12,231 16,648
1944 15,378 14,342 30,922 28,250
1345 11,8586 12,419 - 165036°
1346 9,459 - 11,796 36,146 10,288
1947 9,613 10,123 23,491 14,418
- 1948 8,437 9,742 36,9180 7.604
1949 3,746 11,788 8,092 11,077
135 8,584 10,016 12.859 8.737
1351 7.809 10,498 12.451 11,011
1952 71,557 9,883 16.466 72749
1953 8,284 3,379 15,342 9,642
1354 7.849 8,906 13.387  _ 9.086
b 1955 8,468 9,859 206,227 10 318
1956 74852 9,402 12,942 9,433
1957 8,126 9,632 11,661 9.333
1958 7.951 10,193 10.654 8,940
1359 8.615 9.078 15,728 8,746
1380 7.689 B.U458 2,084 74357
1961 7.872 8,853 10.237 9,087
1362 7.591 8,016 8.901 7.909
1963 6,941 7,852 3,532 7454
1364 €.742 7.510 7,012 8.220
1965 £,38¢6 6.941 €.568 6.29%
1965 5.881 €,985 5,7€3 5,839
13587 5.466 6,546 5.845 5.558
19¢8 54072 5.596 4,422 5.141
1359 4,633 5,559 3.872 5.332
1870 4478 5.755 3.624 5,430
1971 4,633 6,081 3,364 5.932
1972 4,543 5.940 3.569 5.337
MED 6.703 7,946 £.,909 7.273
Ik 6,533 7.139 7.797 70324
RATIO G.975 0,898 1.129 1,007




MMPLE SIZES
FOR PUBLIC UNIVERS TY FIELDS, 1973 SURVEY

BIULOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCIAL
SCIENCES SCIENCES SCIENCES
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1 4 2
2 4 2
1 6 9 5
3 3 11 3
1 6 7 9
15 10 . 5
1 8 18 16
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8 17 24 12
6 8 12 7
5 4 12 5
2 € 14 7
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- RAW -AGE-RELATED PROMOTION RATES
HUMANITIES

FOR PUBLIC UNIVERSITY FIELDS, 1973 SURVEY

BIOLOGICKL ENGINEERING
SCIENCES

AGE
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RAW DATE~RELATED PROMOTION RATES
FOR PUBLIC UNIVERSITY FIELDS, 1973 SURVEY

DATE  BIOLOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCIAL
SCIENCES SCIENCES SCIENCES
1925
1926
1927
1928
1929
1930
1931
1332
1933
193n
1935 0.231
193¢ 0.031 :
1937
1338 . 0.048 0,085 0,034
1339 0.333 6,650 0,016 0,054
1940 0.028 0.018
1341 . 0.116 0,035
1942 6,028 0,010 0.012
1943 0.0€7 0.011 0.017 0,021
1944 0,013 0,022 0,023 0.010
1345 - 0,062 0,108 0.032 0,022 0,050
1946 0.G76 0.083 0.075 0094 0.0€3
1947 0,077 0.081 0.038 0094 6 .056
1948 0,107 0.070 0.106 0,095 0.050
1349 0.061 0.122 0.025 0.056 0.07
1350 0.08k 0,051 0.064 04042 02072
1951 . 0.082 0.060 0.070 0.069 0,079
1952 —— 0.105 0.100 0,083 0.091 04063
1953 0.057 0.032 0.065 0,079 0.0u41
1354 0.079 0.058 0,065 0.116 04081
1355 0.042 0.061 0,041 0.055 0.060
1956 0,054 0.08E 0.040 0,082 0.0€7
1957 0,030 0,113 0.055 0.085 0-079
1958 0.140 0.066 0.076 0,082 0,065
1959 0.092 0.097 0.049 0.100 02057
1360 0.085 0.099 0,068 0,137 0.071
1961 0.076 006k 04072 0,098 0.070
- 1862 0.113 0,107 0.088 0.096 0.082
1363 0.086 0.100 0.086 0.121 0.122
1964 0,093 0.067 0.109 0.109 0.111
1965 0.125 0.114 0.150 0.112 0,128
1966 0,133 2,143 0.178 0,100 0.143
1967 0.143 0.145 0.194 0,150 0.182
1968 0.185 0,208 0.174 0,159 0,152
1969 0.207 6,287 0.254 0.193 0.234
1970 0.236 0.236 0.277 0.233 0.2u6
1371 0.265 0.286 0,223 0.197 0.261
1372 0.325 0.181 0,308 0.217 0.267
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LOGIT DATE EFFECTS
FOR PUBLIC UNIVERSITY FIELDS, 1373 SURVEY
DATE  BIOLOGICAL ERGINEERING  HUMANITIES - PHYSICAL SOCIAL EDUCATION
SCIENCES SCIENCES SCIENCES
1328 1.002 1.001 1.003 1.000 1.001 1.002
1926 1,002 1,001 1.003 1.000 1.001 1.002
1927 1.002 1,001 1,003 1.000 1,001 1.002 —
1928 1.002 1.001 1.0 1,001 1.002
1929 1.002 1,001 1.000 1.002
. 1930 1,002 1.001 1,000 1.002
1331 1,001 1.002
1332
1333
- 1334 .
1335 2,686 B
- 1936 0.765
1937 :
1938 0.676 0,922 0,382
15933 2,318 0.787 0,222 0.535
1310 G327 0,221 0.108
1943 1.557 0.361 0.347 _
1942 0,283 0.035 0,122 T
1343 0.718 0.115 0,159 0,187 0.501
19uy (.131 G.177 0,197 0.077 -
1345 0.560 G.825 0,235 0,164 0.348 0.183
134€ 0.578 0,566 0.559 0.707 0.450 0,726
- 1947 0.507 0.500 0.285 0,692 0,387 0.520
1943 0,749 0.u488 0.803 C.72€ 0.381 1.242
1349 0,430 6,993 0.203 G.4us 0,625 0.31€
135 0.733 0,469 0,576 0.367 0.655 0.373
1951 0.764 0.505 0.697 0.693 0.8u47 0,652
1952 _ 6,845 0.833 0,838 0,980 0.731 0.6€9
1953 04527 0.274 0.627 0.857 0.428 0.311
1954 0.741 0.us54 0.654 1,244 0.814 0.493
1955 _ 0,373 0.u452 0,397 0.5u8 0,578 0.734
1956 " 0,470 1,640 0.377 0.768 0.593 6,370
13957 0.773 ve866 0,482 0,772 0.661 0.795
1958 1.167 0.,u88 0.655 0.630 3,524 0,702
1953 0,772 0.734 0.u413 0.840 O.464 0.7886
1960 0,630 0,737 0,547 1,183 0.571 0.854
1961 0,580 0.463 0.600 0,863 0.553 0,576
1962 0.962 0,773 0.738 0,911 G.664 0.577
1963 0,811 0,803 0,734 1.260 1.003 2,670
1964 0.885 0.532 0.965 1.137 0.966 0,802
1965 1.268 0,953 1.406 1.255 1.189 0.888
1966 —1.370 1.296 1.715 1.093 1.349 1.271
1367 1,382 ——- 1,269 1,972 1,633 1.758 1.364
1968 1,726 1.760 1,838 1,745 1.500 1.303
1369 1,33€ 2,35 . _ 2485 1,337 24357 1.896
13970 2.177 1,878 - 34294 2.288 2,574 2,585
1971 2,457 2,106 2,569 1.737 2.126 2,324
1372 2.812 1,251 3.728 1.623 2,731 1,733
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MEDIAN AGES TO TENURE

- e FOR-PUBLIC™UNIVERSITY FIELDS, 1373 SURVEY )

DATE  BIOLOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCIAL EDUCATION
SCIENCES SviZNCES SCIENCES
1325 7,223 8,733 6.9G8 7.108 6.531 5.8E3
1926 7.229 5,733 6.308 7,108 6,591 5.869
1827 7.229 5.7 .1 6,908 7.108 £.591 5.863
1928 7,229 Seid’ 7.108 6.531 5.869
1929 7.229 5473, 7.108 5.869
1930 7.229 5.733 7,108 5.863
1931 5,733 5.869
1932
1933
1934
1835 4,141
1936 8,071
1337 :
1938 8,717 7.386 12,835
1939 3.873 7.6193 18,239 9.038 -
1940 13.580 20.5€0 11,922
1341 5.937 13.298 13,579
1342 12,432 35.118 28,789
1943 7.174 15,437 26,327 22,879 3.824
194y 2€ 611 14,152 22,337 40,031 :
1345 3,703 6,490 13,140 26,101 13,641 2L 645
134E 3.520 3.615 3.22¢ 5.448 11.365 74363
19u7 16.315 3.533 12.413 8.55 12.£83 3.535
1348 3.247 3.740 7.566 5.313 12,367 5.137
iGu3 10.544 5,756 13.641 11,381 34798 14,753
1350 8.347 10.162 3.051 13.200 8.507 12.787
1351 3.157 3,470 7,980 8.545 7,137 8.084
1952 7.401 5,118 7.435 7.17¢ 7,875 7.918
1353 10.043 15.685 8,575 7.EU0 11,695 15.027
1954 8.293 10,764 8,331 6,593 7,372 3.94¢
1355 12,575 10.362 10,813 3.820 9.234 74283
1356 10.838 7.807 11.015 8.051 9,125 13.066
1857 8,067 60259 10,028 8,026 8.u52 6,831
1858 6,752 9,742 8.317 8.5€8 9,955 7.588
1359 8,110 7.058 10,654 7.713 11,077 £.885
1960 8,623 7,035 9,347 6.676 - 94372 £.518
1961 9.506 . .10.427 8.827 7.617 3,588 8.816
1962 7,358 €.800 7,812 7.427 8,423 8.808
13563 7.914 6.613 7.827 6,573 6.568 7,910
1364 7,589 9.045 7.011 6,673 6,708 64795
1985 6,503 5.881 6,035 64581 €,038 5,348
1966 6.277 5.000 5,485 6.874 5.677 5,127
1967 5,252 5,058 5,112 6,052 4,965 4,327
1368 5.733 L u52 54238 5.927 5,383 4,115
1369 5.515 3,849 h,2u4 5.74€ 4,385 4,136
1370 5.301 4,263 3.983 S5.471 4,220 3,548
1971 5,083 4,0u6 4,504 5.935 b1k 3,790
1372 4,866 5,098 3.805 6.063 4,110 4,339
HED 7.234 5,737 6,315 7.108 €.596 5,874
- -IgR 5.737 6.256 6.561 5.614 6.683 6,653
RAT.O 3,793 1,031 G.3u3 0,730 1,014 1,134
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DATE

1325
132¢€
19327
13829
1329
1330
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12 20 18
g 1i 10
6 15 24
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6 1y 21
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i1 2R 33
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10 20 19
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16 30 37
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I — ——RAW-DATE~RELATED-PROMOTION—RATES —— — I

FOR PRIVATE UNIVERSITY FIELDS, 1973 SURYEY

DATE  -BIOLOGICAL ENGINEERING HUMANITIES PHYSICAL SOCIAL EDUCATION 1
_ SCIENCES SCIENCES SCIENCES

1325

1926

1927

1928

1329

1330

1331 1,000

1932

1933

1934 0.143

1935

1336

1337

1338 .

1933 0,048

1340 0.034 0,121

1941 - 0,030

1942

1943 0,023 0.0€1 0.023

1344 0,052 0.018 0,100

1945 0.03y 0.033 0.0391

1946 0,200 0.055 0,071

1347 0,100 0,093 0.111 0,062 0.077

13u8 0,158 0.091 C.0E3 0.173 0.040 6,071

1349 0.038 0,031 0,011 0,050

1950 0.043 0.0u2 0.0u6 - 0,038 0.103 0,645

1951 G.036 0.031 -~ 0.053 0.134 0,028 0.037

1952 0.032 0,053 - 0.075 0,029 0,067 0.023

1953 G.056 0.087 0,111 0.053 0.028 0.045

1954 0,050 0,061 0,063 0.117 0,067 0,020

1955 0.0u4 0.038 0,038 0,055 0.030 0.03¢6

1356 0.038 0.071 0.063 0,077 0.075 0.653

1987 0,017 0.119 0.163 0.043 0.082 0,068

1958 0,015 0.048 §.083 0.06€ 0,077 0.088

1953 0,033 0.074 0.165 0,081 0.068 0,113

1950 0,062 0,104 0.061 0.101 0,087 0,071

1981 0,105 0.038 0.045 0.08¢ 0.057 0,180

1962 0,061 0,127 0.053 0,107 0.098 0,25€

1963 0,080 0,080 0.107 0,122 0.105 6,237

1364 0.101 0,075 0,038 0,116 0,065 0.17%

1965 0,042 0,166 0,191 0.113 0.106 0.082

1366 J.051 0.155 0.161 0.088 0,130 0,056

1967 0.088 0.158 D.186 G.120 0.168 0.208

13€8 0.157 0,162 0.252 0.184 0.194 0.167

1369 06135 0,290 0.250 0,151 0,210 - 0.123

1970 0,135 0.267 0,245 0.178 0,130 0.210

1371 (.080 0,182 0.189 5.117 0,181 0.150

1972 0.128 0.134 0.140 0.217 0.203 G.182

o8
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— - - —LOGIT DATE EFFECT
FOR PRIVATE UHIVERSITY RIELDS, 1973 SURVEY

DATE  BIOLOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCTAL EDLCATION

SCIENCES SCIENCES SCIERCES
1325
1926
1327
1328
1929
13390
1331 6,786
1332
1833
1334 1.602 1,482
1335
1335
1337
1838 -
1833 G.u88
1340 0.360 1,360
1941 0.359
1342 -
1943 0.214 0.533 0.2u43
1944 0.545 0.202 1,282
1945 0.312 0.355 6,375
13ue 1.404 0.431 G,.563
1547 0,635 0.657 0.953 0.535 0.887
19us8 1,523 G ,E56 G472 1.306 0.352 0.5€7
1543 0,730 0,271 0,106 0.582
1350 Gohyl 0,431 G344 0.371 1.108 0.532
1351 0.379 0.462 G.460 1,513 0.288 G.532
135 0.433 0,692 0.655 0,360 G728 0.341
1353 1.013 1,012 1,125 0.E35 6,305 0,595
1354 1,032 0.69G 0.504 1,232 0,714 0,243
1355 0.823 G.369 0,348 G.628 0,303 0,334
1356 0,576 G.518 0.58u 6,730 0,756 0,479
1957 G.257 0.336 0.871 0.391 0.810 0.62G
1358 0.253 6.366 0.757 0,804 0,7G3 G,675
1353 0,800 0,491 0.931 0,714 0,535 G.867
136G 1.120 0,822 0,490 0,933 0,301 0.508
1961 1.697 0.318 0.396 0.761 0,625 1.154
1362 0,827 1,115 0,475 1,085 G.34E 1,935
1963 1.168 G.£16 G.934 1,258 1,044 1,518
1364 1,516 0.599 0.911 1,279 0,688 1.7%¢€
1365 0,655 1.568 1.853 1.240 1,109 0.385
1966 G.7u8 1.503 1,444 0.855 1.386 0.626
1367 04353 1,370 1.883 1.240 1.821 24357
1958 24522 1,589 2,884 1,355 2,274 2,072
1963 1.984 2,628 J.141 1.701 2,721 1.763
1370 1.678 2,468 3.211 2,0u8 1.747 2,867
1971 6.385 1.3965 2,561 1.291 2,602 1,750
1372 1.632 1,175 1.690 2.019 2.762 1.965
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DATE

1325
1926
1327
1328
1323
1330
1331
1332
1333
1334
1335
1336
13937
1338
1333
1340
1381
13u2
1343
134y

BZOLOGICAL
SCIENCE

10,583

MEDIAN—AGES-T0 -TENURE-- T
" FOR PRIVATE URIVERSITY FTELDS 1973 SURVEY
ENGIREERING  HUMARITIES PHYSICAL SOCIAL
SCIENCES SCIENCES
34522
£,235

10,750

12,820 6.384

12,833

18,427 +700 13,864
10,049 14,583
12,399 12,358

5,341 11,251 9,315
8,702 5,231 8,327 16,235
8,558 10.768 7.091 12.26G
8,706 13.1€4 16,256
10,122 12,859 i1, 574 7.088
19,744 10,815 6,733 13,243
§.336 9,247 112634 3,055
6.754 5,882 9,411 13.04E
8,345 3,639 7.120 3.128
13,024 12,805 3.9593 13,071
9.757 9,737 8,588 8,823
£,953 74831 11,356 8,329
13,084 8,511 9 621 9,182
10,127 74557 §.937 9.823
7.546 10,550 8,023 7.792
14,061 12,122 8,716 ga,6u1
£.502 10,870 72595 7,621
8,833 74544 7.192 7,288
8,853 7,848 7.147 3,273
5,728 5,389 7.231 7.085
5.802 5,295 8,315 5,470
5,989 5.714 7.231 5,779
5.704 4,835 6,181 5,271
4,764 4,757 6,480 4,893
4,838 4,722 6,083 5.878
54320 5,154 7.121 4,976
5,368 5,9u1 6,113 4,965
5,785 74274 7.822 7.43€
5.748 5,702 5.£05 74367
0.847 0.734 0,717 0,391

EDUCATION




