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~tenure estimited from the 1975 data are lower than those estimaced from

Introduction and Summary

This technical report describes the results of the tenure rate
estimation model that was discussed in Kuh and Radner (2), using data
obtained from the 1975 Survey of Teaching Faculty spornsored by the
Carnegie Council on Policy Studies in ﬂigher Education. Qualitatively,

the results are similar to those found using data from the 1973 ACE Survey

for the years that are covered by both surveys. There is a rapid fall in
the median time to tenure during the 1960's when there was the most rapid

increase in enrbllments. Quantitatively, however, the median times to

the 1973 data for the earlier years (1950-1968).

Niﬁwfﬁérsectioﬁ below;rég sgéiixéiéétigummarize the results from the
1975 data. We shall then discuss the differences betweea the results of
the estimation using the 1973 and 1975 surveys and what could have given

rise to these differences.

To summarize ths most important specific results:

”**“”l;**?or*all*typéé‘éﬁd‘éﬁﬁftﬁI;Sf;institution, median times to tenure %
fell rapidly from 1961 until the late lgﬁe’s. Thereafter, they rose slowly
through 1973, for universities and private colleges, and levelled off for
public colleges. Generally, the median time to tenure is longer in private
than in public institutions. %Thi same pattern is found in broad fields,
We also find that the median time tortenure is longer in the physiczl and
biological sclences than in the humanities and social sciences.

2. We investigated possible explanations for the lower median times
to tenure for earlier years that were estimated for the 1975 Survey,

Although the main differences between the two samples were the smaller size

of the 1975 Survey and the inclusion in it of relatively4ﬁore Jow quality




"

institutions, these differences do not appear to explain the systematic
differences in the estimates from the two samples. Rather, it appears that
the differences result from systematic differences of the incidence of
tenure for the older cohorts. At any age, the older cohorts in the 1975

sample are more likely to be tenured than the older cohorts in the 1973

sample. We think that this may be due to selective attrition of untenured

older faculty. Careful examination of this hypothesis, however, must wait

until we have investigated data from the NAS-NRC comprehensive roster to

obtain direct evidence of movements into and out of academia.
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Results from the 1975 Survey

The estimated age and date effects are presented in Tables 1 and 2 of
the Appendix. These were estimated by the method described in Kuh and o
Radner [2]. Our statistical model estimates the tenure rate, which we
define as the chance that a nontenured faculty member will be granted
tenure in any given rear. The tenure rate is dependent upon conditions
specific to that year (which we czll a "date effect") and on the time that
has elapsed since the faculty member obtained the Ph.D. degree (which we

call an "age effect'). These age and date effects are more easily interpreted

when they are combined in the calculation of a "date-corrected” median time

_to tenure. This is calculated by taking the age effects and, for each year,
applying the appropriate date effect, The corresponding probability
frequency distribution is then found and the median of the corresponding

cumulative distribution is the date-corrected median time to tenure. The

date corrected median for year t: cgnzbe interpreted as the median time
to tentre that would be experienced by the cohort that entered zéademia in
year t 1if conditions did not change thereafter.

Table 1 presents the median times to tenure that would occur if dat:
had no effect. These medians along with the interquartile range, allow us
to contrast differences in time to tenure for different types of
institutions. The median time to tenure is a year longer in private

institutions than in public institutions The dispersion is lear- in

public universities and greatest in private universities.




TABLE 1

Median and Interquartile Ranges of Time to Tenure
Uncorrected for Date Effects -

Median Interquartile Range -
Public Universities 5.6 4.5
Private Universities 6.6 5.3
Public Four Year 5.1 5.1
Private Four Year 6.1 5.1

. In Table 2, we allow the date effects to vary and present the date— _
corrected median times to tenure. These medians give us a picture of how
date effects change tée time to tenure while the distribution of age effects
is unchanged. These median times to tenure are plotted against date in
Figure 1 for universities and Figure 2 for four year imstitutions. For

univirsities, the median time to tenure is almost always longer in private

~_ than in public institutions. The median times to tenure estimated from the

géi?lérsurvey are more variable than those estimated from the larger 1973

sampie. For universities, they fall rapidly for the years from 1961 to 1965 and
reach a minimumjgn 1968. After 1968, they rise fairly steadily to 1974,
The median times to tenure are quite similar for public and private

four year institutions until after 1968, when the median time to tenure

for private colleges rises, while for public colleges, it continues to

fall. The median time to tenure begins to fall ia 196 for private

E colleges and in 1962 for public colleges. As was the case for universities,
{

. there is considerable variability in the estimated median times to tenure;




TABLE 2

HEBIAgggGES T0 TENURE

5 SURVEY
DATE BUBLIC PRIVATS PUBLIC . PRIVATE
UNIVERSITIES UNIVERSITIES COLLEGES COLLEGES
1956 6,150 6,505 4,505 5,508 .
1951 6,871 5,717 9,724 8,121
1952 6,260 5,311 7.709 7.580
1553 6,079 5 .54k 2,935 745G
1954 6.346 7.977 7,506 8,141
) 1955 7.005 5.317 6,154 6,591
1956 5,047 7234 6,470 6.835 -
- 1957 6,169 7. 3 62890 g£°39y - -
1958 . 5,294 Te. o 5,46k 6.721
1359 6,392 8,607 6,928 7.589
1556 6,187 5,509 5.04G 5.977 :
o 1951 6.564 7.427 6,80 8218
— — 1952 5,910 6,308 9,383 7.145 R
1353 5,753 5,382 5.289 6.568
1354 5,430 5,928 5,553 5,536
1355 4,539 5,944 6.507 5,573
1355 5,925 5,956 5.495 5,522
1957 5,015 5,737 5,626 5,358
- 1958 4,502 5,514 2151 4,835
1369 4,928 5,821 4,580 5.083
1370 4,837 6,051 4,200 - 5,603
3 1373 5,011 5,900 4,106 5,136
1972 4,850 6.235 4.055 5.584
1373 5.143 7.303 4,164 5.874 -
- 1975 5,088 5,284 3.705 5,122 —
: MED 5,66745 5.55992 5,65702 5,11490 :
: IQk 4.45982 5,285014 5,1257% 5.15203 E

RATIO G.78858 0.80556 1.61359 0.84254

111‘
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however, the declining trend is clear after 1962 for both types of
college and, for public colleges, appears to level off beginning in 1970.
For private colleges,'the median time to tenure increases markedly from
1969 to 1972, but declines again after 1972.

The median times to tenure for broad fields are shown in Table 3 for

public universities and Table 4 for private universities. Age and date
effects for fields were not estimated for four year inscitutions because
of the small sample size. The age and date zffects, raw age- and date-
specific promotion rates aund cotort sizes are given by ficld for universities

in the Appendix.

Due _o the fairly small sample size, there is considerable variability

from year to year in the estimates. However, the trend perceived in the
overall universicy estimates is refleéted i7 the individual fields. The
time to tenure fell from 1961 or 1962 until the late 3960’'s. Tne trend is
lé;sfmarked, however, than was the trend in the 1973 sample. For sll
fields, the median times to tenure are usually lower in public than in :
private universities. For almost all public ﬁnivetsity fields, the median
time to tenure begins gradually to rise in the 1970's. TFor private
uuiversities in physical, bio}ogigal and social sciences there is a spike
in the median time to tenure in 1973. This corresponds to a very low daée— %f
specific promotion rate in these fields. The cause of this result is still
a mystery to us, however, and the gradual upward trend continues in 1974 -
if we ignore the spike. Graphs of the estimated median times to tenurs
plotted against time are show in Figure 3 for the physical sciences and
in Figure 4 for the social sciences.

For the period from 1960 on, the humanities, social sciences and

enyineering have the lowest median timns to tenure. Biological and physical
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1975 SURVEY/PRIVATE UNIVERSITIES

BIOLOGICAL ENGINEEKING HUMANITIES PHYSICAL
SCIENCES SCIENCES
, 4,576 6,298 71792
Ll Y A 012 S o [T
7,296 5.331 5,118 82470
5,707 4,110 7.877 7.599
5.862 72763

7,010 8,937 5,302 W T
10,293 9,558 -5.773 64579
6.318 11.339 5,648 6.704
6,954 9.000 8.449 5.901
3,495 6.902 5.927 9,722
7.286 9,860 5,562 5.650
7.235 3,551 6417 6945
6+026 8,915 50575 62919
9,321 64756 4,767 8.066
6 oa kil 5.692 50285 5.577
64265 72253 14,963 5.943
6014k 5,579 . 50121 5,398
7,275 5,757 4.116 52820
9,321 50235 3,79y 5,430
7.050 4,753 4,710 6.119
7.109 5,437 4,531 5,702
64256 52620 4,76k 52700
6,937 5.610 5,923 5,994
12,136 5.761 5.424 13,527
7.260 5.007 6.213 7.307
7,474 6,414 5,588 6,845
6.240 4785 4.220 4,675
0.835 02746 0,755 0.683

MEDIAN AGES TO TENURE

12,

SOCIAL  EDUCATION
SCIENCES
B00
34851 5,531
5,542 4,955
84270 3.599
5.495 64284
6.016 6,842
7.950 5,382
13,820 5.605-
5,146 6,970
6.053 6.936
5,231 6.808
5,813
5,692 4,034
5.111
5,957 3.871
6.021 4,680
54252 - 6.837
5,057 6.195
4,624 7.860
4,637 4,547
5,371 7.877
5,006 6.471
4,975 5.115
11,495 5,140
5,445 4,799
5,574 64111
3.663 5.212
0.657 0.853

#
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sciences take longer. The median times to tenur; for physical sciences and
for humanities are graphed in Figure 5 for public universities and Figure 6
for’private universities. For almost all fears, the median time to tenure
is shorter for the humanities for both types of institutions. In Kuh and
Radner [2] we speculated that this somewhat surprising result, which was
also found in the estimates from the 1973 data, might be due to post.
doctoral fellowships in the sciences delaying entry into tenure track
'ﬁ%éifiéﬁE‘Eﬁa’éﬁﬁé‘éélaying fhe:fiﬁé'fditeﬁhre."We'have’founa”that this, in
fact,appears to be the case. These results will be discussed in a subsequent
Technical Report. 1In both humanities and physical sgieqces, howevgr, the

trend of declining times to tenure in the early 1960's and increasing times

to tenure after 1968 is clearly evident.

nL
i
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Differences in the Results from the 1973 and 1975 Surveys
‘the results are not.

results from the two surveys are quite similar.

Qualitatively, for the years which both surveys have in common, the

H

Quantitatively, however,
The percentage differences in the median times to

tenure are shown in Table 5, and an example of a plot of the different
estimates for public universities is shown in Figure 7. Although for

both samples the minimum is reached in the same year and the decline occurs

market conditions.

The

over the same period, the estimates from the 1975 survey are more variable
and are lower than those from the 1973 survey until 1968.

magnitude of the discrepancy in earlier years is often as great as 25-35%
(and occasionally much larger for public four year colleges).

1975 technical report [3].

differences in the data in the two samples.
i973.1

adjustrent in order to predict adjustment of tenure to future changes in

It is important to isolate the source of these differences, particularly
if we are interested in the using the date effects as measures of market

Thus, it is worthwhile to examine fairly closely

Sample choice and sampling

i/

technique are discussed at length in Bayer [1] for the 1973 survey and in Trow's

to 1969 as well.

that the sémple size in 1975 wés considerably smaller than in 1973 and that
studied contained only full~time Ph.D.'s, the data that appear below will

We will not review that material except to note
there was less oversampling of high quality institutions ;n 1975 than in
Let us first look at the raw numbers. Since the sub-sample that we
be different from t?at appearing either in Bayer [1] or in Trow [3.

Although we discuss here the 1973 Survey, it used the same sample as

the 1969 Carnegie Survey, so that remarks made concerning 1973 are applicable
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TABLE 5

4EDI AN AGES TO TENURE

LERCERT CHANGE FROM 1973 TO 1975 SAMPLES

PRIV ATE PUBLIC
UNIVERSITIES CCLLEGES
-35.055 64,368
35.019 21,998
35,840 ~53.185
-34,345 41,373
-1G.429 53.864
~35.929 59,625
-23.055 ~50.609
_25,.76% _40,89C
~23.682 ~33.331
-11.863 ~56,.584
~23.041 -33.507
15,155 32.3%8
21,311 ~ 5,827
218,725 34,024
-21.0561 20.804
14,353 ~0.58¢
-16,.164 - Lous
12.359 14,014
1460 15,450
4,725 158.308
54156 15.883
2,958 3.582
4,540 13.519

19’

PRIVATE
COLLEGES
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As mentioned earlier, the 1975 survey was considerably smaller than the earlier
one. The largest decline was in the numbers of individuals sampled
from public universities, where over three times as many individuals were

surveyed in 1973. The sizes of the difggrent samples are given in Table 6.

P

TABLE 6 =~ .

Sample Sizes by Type of Institution:.

1973 ACE Survey and 1975 Carnegie Survey— _

Year of Sample Type of Institution
Public Private Public- Private
Univers%tzi University . 4 Year - 4 Yeaqé
1973 i&éSS 4748 1960 3058
1975 4226 2445 2070 2059
Difference 10029 2303 -110 999

The differences in sample size are likely to make the estimates from
the 1975 Survey more variable. However, the estimates from the two samples
differ more systematically than could simply be accounted forrby greater
variability. 1In early years, for all types of institutipqé::the medians
estimated from the 1975 Survey are always below those:éstimated from f973,

We then compared the age~related and date-related promotion rates in the
two samples. These are shown in Tables 7 and 8. TFor all types of institutions,
a greater proportion of faculty in the 1975 §amp1e were promoted at earlier

ages, while more faculty in the 1973 sample who were still in academia and

- untenured were promoted at later ages in the 1973 Survey. In the 1975

Survey, there were no faculty left who were non-tenured at these late ages.

The differences in the date~related promotion rates show that those
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TABLE 7

RAW AGE-RELATED PROMOTION KATES
EERCEST CHANGE FROY 1373 TC 1975 SAMFLES

AsE FUBLIC FETVATE FUBLIC kRIVATE . _
URIVERSITIES  UGNIVEKSITIES COLLEGES COLLEGES
1 26.137 22850 £8,955 G2, 494
2 11,248 57.144 5.432 11.15
3 10.09% 22,545 26,132 33,177 -
5 35,305 23.509 Ly 373 1.028 -
5 744G 26,552 56,398 5,155
£ 57.345 T GA,GG6 41,584 47,505
7 31.57G 21,508 35,159 £2.451
5 55.945 31.989 25,675 32,487
3 3 30,514 38 460 35,052 58.2G3
= TG 37.577 55.0749 53.717 47,298
1% 55,730 15,794 38,342 20.5k1
12 22.377 15.852 36,155 25,197
i3 3,762 1#.553 10.515 17.547
iy AL ,.188 3.593 77 587 2,155
- 15 _3.973 125,557 i2.2481 19,0457
15 T .266 39,954 5.2 27,9481 _
17 133,173 165,660 15,657 5757
18 54,303 216,366 8.497 iL,773 -
- 15 - 16.367 35,238 2k2,222 13,675 - B
26 LY 583 3.758 34,666 - 3,677 -
: 23 35,416 53,182 156,606 _73.50k
22 57,321 53.571 56,0666 32.913
23 . 7.273 137,368 36,323 46,557
25 166,606 55,459 14,285 T166,600
25 22.920G 160 066G 55,556 L4 LGg
26 - 758,195 5138 242,857 152 857
- 27 _266.6G0 13.333 160,606 _ 58,452
24 10G.0606 525,657 56.660 160,066 -
248 37.958 _30606,006G 30.000 263,535
36 11.429 106,060 225.000 37.5G6

RS
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in the 1975 Survey had grearer promotion rates for almost all years and

all types of institutioqiup until 1969. It is also true that, as might be
expected, a greater proportion of those in the 1975 Survey had received
their Ph.D.'s after 1969 that had those in the 1973 Survey. The differences
in distribution of the two samples by cohort are shown in Table 9 and the
proportion tenured in 1973 and 1975 by cohort are shown in Table 10. The
two distributions are different in systematic ways. There is a smaller
proportion of the 1975 Survey in the earlier cohorts, although for early
cohorts these differences are quite small (4.2% more of the 1973 Survey

are in the pre-1950 cohorts than in the 1975 Survey for public universities).
However, this discrepency in the samples is greatest for the middle cohorts,
who were tenurable at dates when tenure rates were increasing rapidly. It

is also clear that for any pre-1970 cohort, tenure rates were higher in the

1973 than in the 1975 Survey. This is due infﬁart to the longer "exposure"

" to tenure for each cohort. However, even the pre~1960 cohorts which, in

. -.1973, had been tenurable for at least 13 years, have higher tenure ratios.

We have seen that, descriptively, there are differences between the
two surveys thag could result in the systematic differences we observe in
the estimates. We must now ask whether th2se differences are the result of
sampling differences or whether, in fact, there is a difference in the
characteristics of the underlying population that is being sampled.

Aside from the smaller size of the 1975 Survey, the main difference
that we find from reading Trow's 1975 technic L report [ 3] is that it samples more
insfitgtions of lower quality were sampled in 1975. 1If tenure behavior
varied systematically by quality, then we could expect differences in our

estimates (that is, a "quality" effect). We divided the sample into three

different quality classifications for each type of institution and

_7




25.
TABLE 9
COHORT DISTRIBUTION IN PERCENTAGES
ABSOLUTE DIFFERENCES BETWEEN 1975 AND 1973 SAMPLES - —
DAT. PYBLIC PRIV ATE PUBLIC PRIVATE
UNIVERSITIES  UNIVERSITIES COLLEGES COLLEGES

1925

1926

1327 -

1928 0,001

1924 -

1935 _ - 0.601

1931 0.601 - ~6.001 -

1332 -6.002 -6.G01 —6.001

1533 G.062 ~0.601 ~0.,001

1934 - 0.662 70,601

1335 ~6.002 0.6062 _ ~0.6062

1536 G.G02 0.001 ~0.002

2537 - - _0.001 -0,061

1538 ~6.C02 ~0.001 ~6.001 —£.062

1939 £ _G.GGI 0.003 _0.002 _00‘362 -

1950 5 70.002 0,002 0.062 —0.60k

1947 6.603 6,003 _0.G0kL -0.0G2 .

1952 _6.501 ~0.602 ~6.006 ~0.G04 -

1943 70.605 ~6.005 ~6.603 -0.0G5

106g ~0.G64 ~0.G0% 20,0662 ~0.002

1945 G.063 G.003 6,001 0.0Ck

1946 0,601 G.00% _6.6062

1547 0,002 _0.662 _5.001 ~0.0G3

195% 0001 - T0,608— - - 04002~ - _6,0605

1949 6.051 0.0G3 K] 0.008

1950 0,001 T 26.062 _G.001 0,003

1951 ~0.062 6.0G5 ~6.0G4 -6.007

1952 ~G,002 _0.001 ~6.005 26.667

1553 ~06.G05 6,011 6,011 76,007

1954 -G.005 _6.062 ~0,0G5 ~0.065

1955 764067 ~G.008 ~0.G6G7 ~6.06067

1955 -0.009 ~6.005 ~0.014 -0.G10

13957 ~6.005 ~6.006 ~0.014 -6.005

1958 0,062 —0.003 -0.011 ~0,062
- 1959 0.007 0.01G- 0,014 -6.002

1960 0,002 _0.067 _0,006 76.608

1961 ~0.004 ~0.605 ~0.008 - 6.GG7

1362 70,003 0,010 -0.003 _

1953 C0.6G02 - 6,001 -0.,004
| 1954 ~6.005 0.607 ~0.012 ~0.G08
: 1555 76,004 _0.0062 ~0.018 -0.062

1956 ~6.003 ~0.0GR ~0,6062 ~0.0G3

1967 _o.ogg 8'8%3 ‘8'853 0,003
— %ggg ‘8180& ~0.609 6,016 0.004
| 1970 6,003 0,066 6,019 G,011
| 1971 0.0% 0.0G9 9.002
- 1372 6.019 0,622 5.028 0,009

1973 £.027 0.032 G.028 0,032




TABLE 10

26.

Percentage tenured in 1973 by Cohort and
Cohort Distribution of the Sample

A.

Public University

Percentage Tenured

Private University

Year of Ph.D. 1973 1975 Difference 1973 1875 Difference
1950 or before 97.9 98.3 0.4 96.1 98.1 2.0
1960 or before 96.5 98.2 1.7 95.6 97.1 1.5
1965 or before 93.4 97.0 3.6 90.1 94,1 4.0
1970 or before 77.9 85.8 7.9 72.2 78.8 6.6
Entire Sample 73.6 70.3 -3.3 68.7 63.9 ~4.8

B. Sample Distribution
1950 or before 15.1 10.9 -4,2 17.2 12.6 -4.6
1960 or before 42.6 33.1 ~9.5 46.1 36.8 -9.3
1965 or before 65.5 . 52.4 ~13.1 67.6 54.9 -12.7
1970 or before 94,2 79.6 -14.6 91.9 30.0 -11.9

A. Percentage Tenured

Public 4~Year Private 4—Year
1973 1975 Difference 1973 1975 Difference

1950 or before 94.0  95.1 4.1 92.7  96.9 4.2
1960 or before 94.6 97.6 2.0 51.4 95.5 4,1
1965 or before 92.9 96.1 3.2 88.0 g2.5 4.5
1970 or before 77.3 85.2 7.9 69.4 80.4 11.0
Entire Sample 71.9 67.3 -4.6 63.2 61.1 -2.1

B. Sample Distribution
1950 or before 8.5 5.1 -3.4 14.3 7.9 -6.4
19A0 or before 35.0 21.8 -13.2 41.6 28,1 -13.5
1965 or before 57.3 37.9 -19.4 61.1 44,9 -16.2
1970 or before 91.7 72.8 -18.9 90.4 71.7 -18.7

R9




re-estimated age and date effect: for each sub-sample. A plot of the

resulting mgdian ages by quality of institution for public univefsities
is shown in Figure 8. It appears that high and low quality institutions
both have lower median times to tenure than mgdium quality institutions.
Thus, if there were more redium gquality 5nst¥tutions in the 1973 sample,
the higher median time to tenure that we observe might result from this
differe;ce. Since it would be a major undertaking to reclassify the
2ndividuals in the 1973 Survey by quality of institution, we tried, in
order to get a ''feel” for the magnitude of the quality effect, to weight the
1675 data by the 1973 quality weights.gj For public universities, the plots
of thre median times to tenure estimated from the weighted and from the
unweighted 1975 data are shown in Figure 9, The estimated median time to
tenure from the 1973 data and from the weiéhted 1975 data are shown in
Figure 10. Although the estimates are very similar after 1965, the differ-
ences in the earlier years remain. Similar results were found for the
other types of institutions., From these results, we concluded that
differences in the distribution by quality of the institutions in the
two samples would probably not accoun§ for much of the difference in the
estimates of wedian times to tenure frégtthe two samples.

Another possibility that we must consideérhas to do with the

different wording of the tenure question on the two questionnaires.

The 1973 Survey asks when the respondent received tenure at his cur-

-

rent institution. The 1975 Survey asks when the respondent first ob-

2/

=/ This reweighting is very approximate, because the ACE's "selectivity"
coding is based on average Narional Merit Scholarship qualifying test
scores of entering freshman, while the Trow quality classification is based
on the Gourman rating. However, both classifications are broad enough that
the number of institutions that would be classified one way by Trow and
another way by the ACE should be small.

30
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31.

tained tenure. Ir is quite obvious, ho@ever, that most respondents

to the 1973 Survey read the question as asking when they first re~
ceived tenure, since, for public uni;érsities for example, over 80% of
the respondents with tenure report receiving tenure before *he date at
which they began continuous service at their current institution. We
also know the date the respondent first became tenured if he received
tenure after moving to his current institution. The only questionable
group are those who reported receiving tenure at the same date as they
began service at their current institution, This éroup is a very small
proportion of those in four year institutions. However, it forms 14%
and 15% of the tenured sample in public and private universities, re-
spectively. Unfortunately this group contains two pa;ts: those who
first received tenure when they moved to their current institution and
those who already had tenure when they moved.

Ve have not been able to figure out a way to estimate the "true"
date of first receiving tenure for this group. However, we can obtain
bounds of the effect on our estimates. The median times to tenure re-
ported above and in Kuh and Radner [ 2] are estimated on the
assumption that all of the group for which the date of receiving tenure (T}
was the same as the date of beginning service at their current insti-
tution (C), received tenure fo- the first time (T*) on that date. This
then provides an upper bound on the =stimate of time to tenure, since
some of the people inrthis group may have received tenure earlier (i.e.,
T* < T), and so their "true" median time to tenure would be lower. A
lower bound can be found by simply eliminating the questionable group
from the sample and reestimating the median times to tenure. These re-

sults are shown in Figure 11 for public universities and in Figure 12 for

34
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FIGURE 11
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FIGURE 12
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private universities. It can be seen that the effect of this correction
is to draw the 1973 and 1975 estimates much closer together. The differ-
ence between the corrected and the uncorrected 1973 estimates is largest
for the years prior to 1964. This suggests, as we would expect, that the
"error" caused by the "misreporting" of the first date of tenure is larger
for the earlier cohorts, whose’reSpondents are much more likely to have

moved with tenure. After 1968 or 1969, the corrected estimates are very

- close to the uncorrected estimates.

We feel that this difference in the tenure question on the two ques-
tionnaires may account for some of the difference in our estimates of
time to tenure from the two Surveys. However, there are other qualita-
tive differences in the two samples which suggest that there may be non-
random differences in the underlying population.

Another possible explanation of the differences in the estimates for the
two samples is that the characteristics of the individuals in thc underlying
population for the two samples were, in fact, different. Selective attiition
is a prime candidate for such a "selection" effect. A careful investigation
of this possibility will have to await data from the NAS~NRC Comprehensive
Roster of Doctoral Scientists aﬁd Engineers. An example of how the effect
could change the estimates, however, would be the following: Suppose that
older untenured people left academia between 1973 and 1975.21' Then the
remaining older population would be more likely to have tenure. Because
of this selective attrition, the rigﬁt-hand tail of the distribution of

time to tenure would be shorter and the estimated median time to tenure

3/

= Given the delay between the choice of the sample and the actual sampling,
these dates are more appropriately 1971 and 1975.
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35.

would fall. This would mean that the age effects estimated from the 1975
Survey would be greater for all ages. The median times to tenure would look
more similar to 1973 at the later dates because attrition from the older
cohorts would have a smaller effect for these later years on the proportion
of "successes",

To examine the question of selective attrition more closely, we compared
the older Ph.D. cohorts in the two samples. That these older cohorts have a
higher proportion of tenured people in 1975 than in 1973 is evident from the
data in Table 10. We then asked whether, if we had sampled the 1975 popula-
tiopiin these cohorts in 1973, we would have observed the same tenure rates .
as inrﬁhe 1973 sample. The graphs in Figure 13, for three cohorts, show
consistent differeqpes. For all thé older cohorts, a higher proportion of
téé 19757samp1e was given tenure in all years up to the eighth after'
receiving the Ph.D. Chi-square tests for each cohort also indicate that we
must reject the hypothesis that the two distributions of time to tenure
could have come from the same population.

We have thus found that the two samples differ systematically with
respect to the time to tenure for the earlier cohorts. Not only were these
cohorts around in the 1960's when the time to tenure fell due to market
conditions, but those in the 1975 survey were more likely to receive tenure
at an earlier age, regardless of the date at which it was received. Had
the older people who were less good left academia between the samples?

Were early retirement programs working? Is there some other sampling
anomaly that would result in this difference? In the absence of direct
ev}dence on attrition, we don't know. If it were true, however, that
att;ition as well as the tenure rate behaves in a way that responds to

market conditions, as we suspect, it would be an interesting finding
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with the implication that the academic labor market, in fact, responds

in numerous ways to the change from growth to the steady state.
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Conclusions

In this technical report we used data from the 1975 Carnegie Survey

of Teaching Faculty to investigate changes in tenure rates with the same

method that we used to examine the 1973 ACE Survey, We have found that the

model yields similar qualitative results for both sets of data. In particular:

1, For all types and control of institution, median times to tenure fell -

rapidly from 1961 until the late 1960's. Thereafter, they rise slowly

through 1973 for universities and private colleges, and level off for public

colleges.

2. The median time to tenure is longer in private than in public

instituticns.

3. The overall patterns described above are also found when the sample

is disaggregated by broad field. As was found in the earlier report [2],

the median time to tenure is longer in the physical and biological sciences

than in the humanities and social sciences.

Qu-ntitatively, however, the estimates from the two samples differ
systematically. In particular, the e.timates from the 1975 sample are more
variable and are lower for the period up to 1968. We looked at dirferences
between the two samples and found the following:

4. The 1975 sample is smaller than 1973. It is likely that this dif-
ference may account for the greater variability of the estimates.

5. Although there are differences between the two samples with respect
to quality of institution, these differences do not appear to acccunt for the
systematic differences in tenure rates at the earlier dates that we observe.

6. The tenure question on the 1973 Survey was worded differently than

on the 1975 Survey. If read correctly, it asks when the respondent received
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tenure at his current institu.ion. Fortunately, the majority of respondents
misread the question and replied with the date when they were first given
tenure. However, for those who answered that they received tenure at the
same date as they began service at their present institution, but who may
first have received tenure elsewhere, wérhave overestimated the time to
tenure. Eliminating this questionable group markedly lowers the estimates
of time to tenure in the 1973 Survey, particularly in the esrlier years.
The estimates, however, are still abov. e estimates from the 1975 Survey.
7. The time to tenure for the earlier Ph.D. cohorts in the 1975 sample
is lower than for the same cohorts in the 1973 sample. This may be due to

selective attrition which would result in older non-tenured faculty leaving

could possibly have resulted from the increase in early retirement programs
during the time between the two samples. Further examination of this ques—

tion will require data from a sample that includes individuals both within

=

and outside iggdéiia.

The m;;t serious question raised by the quantitative differences in the
estimates is their use for prediction of future adjustment of tenure in the
academi~ labor market. My feeling is that, unless tﬁere is a sampling anomaly
of which we are unaware, the academic population has changed between 1973 and

1975 with respect to tenure rates of older cohorts and that the 1975 estimates

reflect this change. It is also true that a more complete model would treat

attrition, if that is the cause, as endogenous. It is comforting, however,

to note that in the later years of the period, the estimates from the two
samples are much more similar at a time when both samples contain many more

observations.
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Table A2

LOGIT DATE EFFECTS

1975 SURVEY

DATE PUBLIC PRIVATE PYBLIC PRIVATE

UNIVERSITIES  UNIVERSITIES COLLEGES COLLEGES
1927
1928
1929
1336
1931
1932
1833
1934
1335
1336
1937 0,527
1538
1939 0.246 0.843 0.447
194G 0,374 0.343
1341 0,138
1642 0.277 0,211 0,970
1543 0,087 0,253 0,211 0.405
1344 0,635 0,207
1945 G.183 0,228 0,134
1345 0,483 0.616 0.259 0.253
1347 0.451 0.594 0,411 0,233
194% 0.501 1,185 0.435 0,212
1949 0.557 1.219 0.75G 0.408
195G 0,916 1.019 1,274 1,243
13951 0.533 0.948 0.337 0.499
1952 0.802 1.679 0.503 0.575
1953 0.835 1,00 0.391 G.620
1954 0,751 0.662 0,577 0,495
1955 0,504 1.088 0.699 0.835
1955 0.845 0.809 0.650 0.761
1957 0.810 0,849 0,592 1,648
1958 1.192 0.638 0.651 0.795
1959 0.750 0.557 0,501 0.593
13560 (4805 1,018 0,716 1.054
1951 G,681 0.758 0.595 0.486
1952 0.895 1,091 O.441 0.583
1953 0.356 1,064 0.577 0,811
1954 1.118 1.260 0.841 1.28Y4
1955 1,634 1.250 0.631 1,322
1955 0.888 1.307 0.858 1,353
1957 1,352 1,389 1,011 1.393
1958 1,666 1,563 0,967 1,738
1959 1.4838 1,330 1.230 1.577
31976 1.482 1,194 1,472 1.242
1971 1.354 1.278 1.540 0.994
1972 1.466 1,119 1,578 1.255
1973 1.281 0,794 1.497 1.103
1974 1.315 1,101 1,938 1,553
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Table A3
MEDT AN AGES T0 TENURE
1375 SUKEY
DATE EUBLIC PRIVATE EUBLIC PRIVATE
UNIVERSITIES  UNIVERSITIES COLLEGES COLLEGES .
1927
1928
1928
1930
1431
1432
14633
1934
1335
1936
1937 7,505 .
1138
1939 9,953 7.078 8. 4494
165G 10,203 9.541
1941 11.570
1945 9.546 12.857 5,144 ,
1983 12.550 12,062 11.823 8,807
1944 13.559 12.933
1945 10.831 12,524 10.97%
1946 7.650 8,281 10.708 16.196
1945 7.841 8,435 8.744 10,508
1548 7.018 5,072 8.%58 10,752
1959 7.245 5,99y 5°885 8.773
1556 6.15G 5.505 R.SGS 5.6G8
1941 5.871 6.717 8,724 8,121
1452 6.260 5,301 7.709 7.680
1953 6,0?3 - 5,54% 8,935 745G
1954 6,385 7.977 7,605 8.14%1
1955 7.605 6.317 6144 6.591
1554 5.047 7.234 6.470 6,835
1957 6,169 7.053 5,892 5.991
1958 5284 7.778 5.464 6.721
1455 6.392 8.G07 6.828 7.583
1860 6.187 5,509 5,040 5.977
1961 6.664 7,427 6.850 8.215
1952 5.816 6.308 2,383 7145
1553 5,753 6,382 6.283 6.668
1954 5.430 5,929 5,553 5.536
1355 §.539 5,955 6.667 5.573
1qss 5,325 5.856 5.495 5,522
1867 5.015 5.737 5.025 5,358
1958 4,502 5,514 5.151 4895
16654 4,828 5.821 4,586 5,083
1370 5,837 6.051 4,260 5.603
1971 5,011 5,800 5,105 6.130
1372 L .850 6.235 4.055 5.585
1373 5.183 7.3G3 L1564 5.874
1974 5.088 6,284 3,705 5.122
HED 5.66745 5,558492 5.6G5702 5,11490
IRKE 4. 46982 5.28504 5.12575 5.15203
RATIO 0.78858 0,80556 1.61359 0,.84254
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Table A4

COHORT SAMPLE STZES
1978 SURVEY

LIC PUBLIC PRIV ATE

PUb PRIVATE
UNIVEKSITIES  UNIVERSITIES COLLEGES COLLEGES
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Table A5

Raw AGErRELAgED PRG%OTIOH RATES

1975 SURVEY
PUBLIC PRIVATE PUBLIC
UNIVERSITIES UNIVERSITIES COLLEGES
0,027 0,017 0,057
0,050 0,033 0,071
0,111 0.064 0,157
0,191 0,112 0,245
0,228 0.15 0,274
0,317 0.256 0,276
0,300 0,229 0.212
G.333 0,225 0,209
0,231 0,224 0,216
0,243 0,285 0.225
G244 0.223 0.25
0,220 0.187 0,202
0,195 0,200 0.122
0,232 0,180 0,215
0,163 C.349 0,203
0,186 0,232 0.255
0,351 0.333 0.184
G.2u1 0,156 0,118
0,140 0.111 0,222
0,231 0.133 0,080
0,088 0.273 0,263
G.179 0,167 - 0.059
0,120 0,231 G.143
0,091 0,182
0,211 0,222
0,214 0.143 0,285
0,200
0.567 0,157
0,273 1.0060 0,200
0,100 0,250
G,.111
G.500
0.500
0,200
1,000
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Table A6
RAW DATE-RELATED PROMOTION RATES
13975 SURVEY

DATE FUBLIC PRIVATE PUBLIC PRIVATE

UNIVEKSIPIES UNIVERSITIES COLLEGES COLLEGES
1327
1928
1329 )
1830 -
1931
1932
1933
1934
1935
1936
1937 0.053
1538
1539 G.030 0,058 - 0.040
1940 0.038 0.050
1941 0,019
1942 0,042 0,022 0.138
1343 0.013 0.027 0.033 0.054
1444 0.006 0.025
1845 ¢.033 0.631 G.028
1956 0.098 0.097 0.059 G.041
1947 G.090 0.032 0.088 G.037
1948 0,114 0,173 0.077 0.033
1849 G.031 0,165 G114 0.063
1350 0,115 0.118 0,170 0,174
1851 0,678 0.09G 0,043 0.06G
1952 0,098 0,104 0.055 0,055
1953 0,105 0,089 0.054 G057
1354 0.099 0,063 0.081 0.052
1955 0,086 0,114 0,100 0,083
1955 0,126 0,090 0.095 0.089
1357 0.124 0,059 0.G95 0,128
1958 0.185 0.088 0.110 0,099
1853 J.116 0,083 0,101 0.077
1956 0,124 0,132 0.123 0,137
1951 0.163 0.035 0.057 0.055
1952 0,132 0,135 0,070 0,089
1363 §,138 0.131 0.105 0.102
1964 0.155 0,150 g.131 0,155
1565 G.212 0,144 0,101 0.155
13565 0,115 0.143 0,138 G.158
1967 0.173 6,152 0,153 0.154
1958 0,213 0,169 0,145 0,199
139569 0.185 0,139 0.180 0.172
1370 0.183 0.125 0.198 0,135
1371 0.157 0.131 0.195 0.108
1972 0.184 0,116 6,209 G.134
1973 0.158 0.088 0,216 0,122
1974 0.184 0.130 5,293 0,175
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LOGIT DATE EFFECTS
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49.
Table A9
MEDT AN AGES T0 TENURE
1875 SUKVEY/PugBLIC UNIVEKSITIES
DATE  BIOLOGICAL ENGINEERING  HUMANITIES PRYSTCAL SOCT AL EDUCATLON
SCIENCES SCIENCES SCIENCES
1927
1928
1929
1430
1931
1932
1833
19334
1235
1936
1937
18349 |
1939 6,285 |
1946 |
1941 7.823
1942 i
1943 8,483
1944 6,445
1945 16,250 6,087 17,837 10,838
1946 5,312 10,044 7.554 6.635
1947 11,913 6,724 8,611 6,021 6,394
14948 8,531 5.807 7.159 5,723 6,214 ~ 3.679
1949 7.135 . 5.070 11,420 10,745 4,892 3.139
1350 6,707 4,614 5.873 5.971
1951 8,643 21,149 5.845 5.856
- 1952 7.448 6,344 5.655 6,471 6,377 3.550
1953 5,182 5.997 6.337 4,737 7.164
1854 7.628 5.523 5.793 4.815 4.678
1455 9,372 7.388 5.281 8,422 7.942 5,334
1955 10.350 5,349 5.953 5.575 6,635 9,435
1857 7.284 5.1561 5.257 7745 4,315 11,050
1958 5,459 3,976 5,762 5,731 5,044 4,535
1959 5.877 5.077 5,286 7.801 5.575 3.678
1350 7.477 5.61%8 5,355 6.729 6.004
: 1951 6,564 4,918 6,302 6.521 7,485 4,395
1962 7.651 5,815 5.392 5.663 5.025 11,529
1963 5,245 10,330 5,408 6,321 4,798 5.683
1954 11,577 3.959 5.654 6.524 4,811 4,024
1455 5.853 3.714 4,127 5.426 4,338 3.5u6
1956 5,266 5,953 5.386 65,216 5.064 3.948
3 1957 5.333 4,359 4,788 5,622 4,217 3.891
7 1454 5.606 3.420 E.374 5.051 4,103 3.674
19569 5.467 4,132 3.924 4,977 5.958 4,235
E 187 5,323 -- - 4.088 4,269 5.343 4,823 3.862
1971 7.63 4,269 4,352 5.753 3.839 4,179
1672 5.758 4.431 4,476 5.823 4,23% 4,375
1973 5,662 - 4,235 4.878 6 U4uY 5.303 5.14556
1974 5.884L 4,594 5.188 5.723 4,455 4,754
HED 5,700 4,560 5.264 6.185 4,975 4,436
IGR 4,393 3.553 3.479 3,630 3.519 3.548
KATIO 0,745 0,803 0,661 0,587 0,707 0.755
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Table AlQ

COHORT SAMPLE SIZES
1975 SURVEY/PUBLIC UNIVERSITIES

DATE  BIOLOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCIAL EDUCATION
SCIENCES SCIENCES SCIENCES
1927 2
1928
13829
1930
19331
1532
1333 2 2
1334 1 1 1
1335 2 1 1
1935 1 1 ——
1337 2 3 1
1338 2 2 3 1
1339 3 3 3
2946 2 2 6 5 2 i
1941 1 1 6 1 2
13452 5 1 2 4 '
1943 3 2 8 5 7 1
1955 3 3 2 4 2 -
1945 2
1955 1 1 3 1
1947 4 1 5 2 1
1348 3 4 7 4
1349 3 1 10 5 2 3
1950 5 7 16 4 3
1953 12 3 10 12 16 3
1952 12 7 15 8 12 2
1353 5 3 12 11 --10- 4 -
1954 ] 3 12 10 17 2-°
1355 g 5 10 7 10
1956 7 8 9 11 5 y
1357 11 7 14 10 12
1959 9 5 17 12 13 2
1959 9 3 14 7 10 3
= 1350 12 5 10 8 16 )
1951 9 9 13 19 15 8
1952 10 9 21 20 17 5
1963 13 ] 9 13 12 7
1964 13 11 28 13 17 10
1365 15 22 25 23 19 7
1956 iy 18 27 15 22 15
1967 16 20 33 23 15 17
1968 13 24 26 23 28 12
1969 22 17 36 13 36 15
1970 21 10 45 22 31 11
1971 13 15 439 16 30 21
1972 13 15 39 13 32 24
1973 11 8 31 9 37 16
1974 13 12 37 6 33 12
1975 10 15 5 35 i
TOTAL 324 276 520 392 542 228
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Table Al2

ES

UNIVERSITIES
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Table A.L3

LOGIT AGE EFFECTS
1975 SURVEY/PRIVATE UNIVERSITIES

AGE  BIOLOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCTAL EDUCATION
SCIENCES SCIENCES SCIENCES
1 0,008 0,010 0.035 0.003 0,011 0.020
2 0.037 0,035 0.066 0,013 0.031 0,022
3 0.037 0,076 0,061 0.048 0,073 0,058
4 0,054 0,117 0,175 0,072 0.185 0.217
5 0,117 0,136 0.208 0.140 0,239 0.124
5 0,147 0,273 0.380 0.254 0.448 0,201
7 0,218 0.279 0.434 0.277 0,357 0,466
8 0.218 0,274 0.207 0.304 G.372 0.249
3 0,181 0.216 0.254 0.183 0.295 0,165
10 0,209 0,615 0.475 0.329 0.301 0.220
12 0,202 0,283 0,187 0.431 0.264 0,073
12 0,136 0.606 0,255 0.068 0.140 0.129
13 0,192 0.060 0.213 0.316 0,164 0,273
1y 0,169 0,147 0.282 0.200
15 0.466 0.534 0.457 0,621 0.274 0.292
16 0,234 "0.355 _ 0440 0.153
17 0.142 0547 0.595
13 0,151 0,430 0,252 C.890
19 0.501 2,089
20 0,534 0,277
21 18,116 1,012
22
23 0.100
2k
25 .
26 0.889
27 1,017
28 0.874 12,339
29 15,294
30
31
32
3
34
35
36 ‘
37
3n
_ 39 —
40
41
42 *
43
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Table Al4

LOGIT DATE EFFECTS
1975 SURVEY/PRIVATE UNIVERSITIES

DATE  BIQLOCICAL ENGINEERING  HUMANITIES
SCTENCES
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Table AlS

MFDIAH AGES mo TbNURb
1975 SURVEY/PRIVATE UIIVERSITIES
DATE  BIOLOGICAL ENGINFEKING  HUMANITIES PHYSICAL - 80CTAL EDUCATICH
SCIEKCES SCIENCES SCIENCES
1327
1925
1929
1630
1931
1932
1933
1934
1935
1935
1937
193%
1939 1,543 5,620 3,542
1950 1,455
19451
1942 -
1943 5,833
1954 7.475
1945 9,355 8,405
1945 8.359 8,419 9,625 8,910
1847 9,311 7.893 9,253
1948 9,281 6,278 9,935 5,710 4,390 .
1649 9,101 3.439 2,759 13,545 4,231 5,119
1950 ) L.576 6,298 7,782 5,600 -
1953 : 4,517 7.251 5.782 3.851 5.531
1952 7.295 5,331 5.118 8,470 5,542 5,955
1953 5,767 5,110 7.877 7.699 8,270 3.599
1954 5,852 7.769 5.495 5,284
1955 7.010 8,937 5,302 9,7G% 6,016 §.842
1956 16,233 3,558 5,773 6.578 7.950 5.382
1957 6.318 11,398 5.648 6.704 13,820 5,505
1958 6.954 3,000 8,449 5.901 5.145 6.970
1959 9,495 6,902 £,927 9,722 5,053 6,936
, 1950 7.285 8,850 5,552 65,650 5,231 6.808
1951 7.235 Q9,551 6.417 6,946 5.813
1952 6,026 8,915 5.575 6,919 5,692 4,034
1963 9,321 6.755 4,767 8,066 5.111
1954 6. 4LY 5.692 5.285 5.577 5,957 3,871
1955 6,255 7.253 4,253 5,948 6,021 4,580
1956 6,.1L4 5,579 5,121 5,398 5,252 6,837
1957 7.275 5.757 4,115 5.820 5.057 65,195
1958 9,321 5,235 3.794 5,430 4,624 7.360
1458 7.G50 4,759 4,710 6.113 4,637 4,547
1970 7.1G8 5.497 4,931 5.702 5.371 7.877
1871 5,256 8.6%) 4,754 5,700 5,665 5471
1972 5,937 5.610 5,923 5,934 4,975 5,115
1973 12,196 5.761 5.424 13,527 11,495 5,140
1974 7.250 5.007 6,213 7.307 5,445 4,799
HED 7.574 6,414 5.588 6.845 5.574 5,111
GR 6,240 4,785 4,220 4,575 3,663 5.212
KATIO 0.835 G.745 0.755 0.683 0.657 0,853
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Table Al6

COHORT SAMPLE SIZES
1975 SURVEY/PRIVATE UNIVERSITIES
HUMANITIES

BIOLOGICAL ENGINEERING EDUCATION
SCIENCES
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57.
Table Al7
RAW AGE~RELATED PROMOTION RATES
1975 SURVEY/PRIVATE UNIVERSICTES
AGE BIOLOGICAL ENGINEERING  HUMANITIES PHYSICAL SOCI AL EDUCATION
SCIENCES SCIENCES _"IENCES
1 0,011 0,012 0.039 0,003 0,013 0.022
2 0,040 0,037 0,072 0,013 0,035 0,024
3 0,037 0,078 0,059 0,051 0,078 0,076
5 0,058 0,134 6,177 0,075 0,199 0,216
5 0.115 0,145 04215 0,140 _ 04225 0,143
5 0,144 0,294 0,354 0.250 0,437 0.182
7 0,219 0.260 0,403 0,259 0,333 0.,4C9
8 0,204 0,250 0,200 04315 0,358 0.235
3 0,184 0,219 0,220 0,186 0.308 0.143
16 0.188 0,500 0. 44k 0,295 0,315 0.273
11 0.20G 0,250 0,174 0,467 0,285 0,100
12 0,158 0.500 0,222 0,074 0,157 0,143
13 0,188 0,125 0,200 0300 0,200 200
15 G.143 0,167 0,357 0.250
15 6.506 0,750 0.500 0,756 0,333 0,333
15 0.333 0.333 6,600 0.200
4 0o143 0,500 0,667
18 (1,167 0.505 0.333 0,500
19 0,500 1.600
20 £,500 0,250
3% 20,600 0.500
23 0,333
24
25
25 1,060
27 1,000
28 1,000 20 006
29 20,000
30 .
31
32
33
34
35
35
37
38
39
40
51
52
53

60-




Table A18

58.

DATE  BIOLOGICAL ENGINEERING  HUMANITIES

SCIENCES
1327
1928
1929
1930
1931
1932
1933
1934
1935
1935
1937
1634
193 1.000 0,131
1950
1941
1942
1943
1945
1345 0.048
1945 C.083 G.125 0,050
1947 0.0493 0.100
1948 G,091 0.286 0,043
1949 0.031 0.500 0,553
1850 G,250 0,091
1951 0,222 0.0561
1952 0,133 0,091 0,156
1953 G.111 0.250 0,049
1954 0,125
1955 G.130 0,048 0.156
1955 0,036 0,0u2 0,152
1357 G.148 0,038 0.145
1358 0,091 0.063 0,050
1359 0,056 0,125 0,160
1950 0,106 0.059 0,184
1953 0,087 0,077 0.111
1952 G.153 G,073 0,151
1963 0,055 0,167 0,226
135y 6,145 0,130 0,182
1955 0,182 0,095 0.278
1356 0,157 0,170 0,175
1957 Gl . 0.294
0 0,341
0 ‘0,204
0 0,172
] 0,154
G 0.088
0,123
0,092

© 61
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