
March 1999 COMPUTING RESEARCH NEWS

Page 1

1997-98 CRA Taulbee Survey

Ph.D. Enrollment Up for the Third Straight Year
By Dexter Kozen and Jim Morris

This article and the accompany-
ing tables present the results of the
28th annual CRA Taulbee Survey1 of
Ph.D. granting departments of
computer science (CS) and computer
engineering (CE) in the United States
and Canada.  This survey is con-
ducted annually by CRA to docu-
ment trends in student enrollment,
employment of graduates, and faculty
salaries.  Information is gathered
during the fall and early winter.
Responses received by January 20,
1999 are included in the tables.

The survey results are from Ph.D.
granting departments only.  One

hundred and eighty-six departments
were surveyed.  Information on degree
production (Ph.D., Master’s, and
Bachelor’s) and enrollment (Ph.D.)
applies to the previous academic year
(1997-98).  New students in all
categories and total enrollments for
Master’s and Bachelor’s refer to the
current academic year (1998-99).
Projected production refers to the
current academic year as well.
Information on faculty salaries and
demographics also applies to the
current academic year.  Faculty salaries
are those effective January 1, 1999.2

This article presents the most
significant results of the survey, with
particular attention to those that

differ markedly from last year or that
appear to indicate long-term trends.

This year 144 departments
submitted surveys –– 144 responded
to the Ph.D. section, 140 to the
Master’s section, and 138 to the
Bachelor’s section.  All 144 depart-
ments provided faculty information.
The response rate was 77%, down
slightly from last year’s rate of 80%;
however, the overall number of
departments responding this year was
higher (144 versus 135).  We thank
all respondents who completed the
questionnaire.

Two new questions were added to
the survey this year.  One requested
the average number of years to

receive a Ph.D.(5.014).  The second
asked for the number of positions left
unfilled last year in the following
categories: tenure-track (156),
researcher (0), post-doc (5), lecturer
(9), instructor (8), other (4).  We
expect to use this additional data in a
long-term longitudinal analysis.

Degree Production
(Tables 1–6) A total of 933

Ph.D. degrees were awarded in 1998
by the 144 responding departments.
This is up 4.5% from the 893
awarded in 1997, reversing a down-
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latoT 768 66 339
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neilAtnedisernoN 933 )%93( 14 )%26( 083 )%14(
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detsiLtoN/rehtO 641 )%2( 31 )%1( 951 )%2( 92 )%1( 6 )%1( 53 )%--(
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weN
timdA

otSM
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21-1deknaRSCSU 815,1 85 675,1 3.341 954 0 954 8.14 492 43 823 3.72
42-31deknaRSCSU 480,1 653 044,1 0.021 294 6 894 5.14 052 82 872 2.32
63-52deknaRSCSU 034,1 0 034,1 2.911 991 0 991 6.61 122 42 542 4.02

rehtOSCSU 868,9 987,1 756,11 5.531 473,2 631 015,2 1.13 846 101 947 4.8
SCnaidanaC 898,1 0 898,1 6.271 862 0 862 3.22 96 41 38 9.6

ECSU 503 766 279 261 191 89 982 3.14 38 41 79 9.31

latoT 301,61 078,2 379,81 5.731 389,3 042 322,4 2.03 565,1 512 087,1 4.21

stnedutS.D.hPweNfonoitacudEroirP.8elbaT
ECroSCnis'rolehcaB oitaR

21-1deknaRSCSU 642 fo 823 %57
42-31deknaRSCSU 651 fo 872 %65
63-52deknaRSCSU 641 fo 542 %06

rehtOSCSU 574 fo 947 %36
SCnaidanaC 56 fo 38 %87

ECSU 84 fo 79 %05

latoT 631,1 fo 087,1 %46

turn from 915 the previous year, but
still short of the record 1,113 in 1992.
The prediction from last year’s survey
that 1,037 Ph.D. degrees would be
awarded in 1998 was, as usual, overly
optimistic, but this year the discrep-
ancy was only 10% as opposed to 20%
last year.  Using an optimism factor of
0.85, next year’s prediction of 1,128
translates to approximately 959 new
Ph.D.s in 1999 (Figure 1).

Table 4 shows areas of specializa-
tion versus types of first appointments
for last year’s Ph.D. recipients.  The
breakdown is quite similar to last year
with no discernable new patterns.

As predicted, the explosive
growth in undergraduate enrollments
over the past two years has begun to
translate into a significant increase in
the number of new Bachelor’s degrees
awarded.  There were 10,161
awarded in 1998 by the 138 respond-
ing departments, up 26% from the
8,063 awarded by the 129 responding

departments in 1997.  The number
of Master’s degrees, which was
essentially flat between 1995 and
1996 with 130 departments report-
ing, rose about 4.3% in 1997 with
131 departments reporting, and rose
again about 11.1% in 1998 with
140 departments reporting.

The ethnicity statistics for
bachelor’s and Master’s degree
recipients remained relatively
static.  Although the absolute
numbers of Bachelor’s, Master’s, and
Ph.D. degrees awarded were signifi-
cantly higher than last year, the
percentage awarded to women in
all three categories remained
constant.

Last year we noted an alarming
drop in the number of Ph.D. degrees
awarded to Native Americans (from
5 in 1996 to 0 in 1997), African
Americans (from 11 in 1996 to 6 in
1997), and Hispanics (from 27 in
1996 to 8 in 1997).  This year these
trends were reversed in the first two
categories, but not in the last: there

were only 6 Ph.D. degrees awarded
to Hispanics in 1998 (Figure 2).

Student Enrollment
(Tables 7-14) New enrollment in

Ph.D. programs is up significantly this
year: 1,780 in Fall 1998, up 23.6%
from 1,440 in Fall 1997.  This is the
third straight year of increase, indicat-
ing a sustained trend.  These numbers
bode well for a long-term increase in
Ph.D. production.  Total enrollment
in Ph.D. programs is 7,119, up 4.86%
from 6,789 last year.  New enrollment
in Master’s degree programs shows a
similar gain from 3,410 in 1997 to
4,223 in 1998, an increase of 23.8%.

The recent precipitous rise in
undergraduate enrollments appears to

have leveled off, at least for the
moment (Figure 3).  After doubling in
the two years between 1995 and 1997,
new undergraduate enrollments in CS
and CE are off 4.2% this year.

The percentage of women
enrolled in Ph.D. programs has shown
a gradual but steady increase over the
past three years: 16.2% in 1996,
17.0% in 1997, 18.8% in 1998.
There were no significant changes in
the ethnicity of Ph.D. students.

Faculty Demographics
In 1998, about 10.8% of profes-

sors were women, up slightly from
10.2% in 1997.  Although this is not
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tnemllornElatoTmargorPeergeDs'retsaM.01elbaT
SC EC latoT

21-1deknaRSCSU 610,1 0 610,1 )%8(
42-31deknaRSCSU 329 11 439 )%8(
63-52deknaRSCSU 594 0 594 )%4(

rehtOSCSU 425,7 636 061,8 )%76(
SCnaidanaC 248 0 248 )%7(

ECSU 514 823 347 )%6(

latoT 512,11 579 091,21

tnemllornElatoTmargorP.D.hPforedneG.11elbaT
SC EC EC&SC

elaM 782,5 )%18( 774 )%28( 467,5 )%18(
elameF 742,1 )%91( 39 )%61( 043,1 )%91(

nwonknU 6 )%--( 9 )%2( 51 )%--(

latoT 045,6 975 911,7
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neilAtnedisernoN 118,2 )%34( 192 )%05( 201,3 )%54(
cinapsiH-noN,naciremAnacirfA 431 )%2( 5 )%1( 931 )%2(

evitaNnaksalAronaciremAevitaN 31 )%--( 1 )%--( 41 )%--(
rednalsIcificaPronaisA 295 )%9( 06 )%01( 256 )%9(

cinapsiH 301 )%2( 21 )%2( 511 )%1(
cinapsiH-noN,etihW 083,2 )%63( 031 )%32( 015,2 )%53(

detsiLtoN/rehtO 901 )%2( 05 )%9( 951 )%2(
latotbuS 241,6 945 196,6

nwonknUyticinhtE 893 )%6( 03 )%5( 824 )%6(

latoT 045,6 975 911,7

99-8991rofsetadidnaCeergeDs'rolehcaB.31elbaT
SC EC latoT

21-1deknaRSCSU 484,1 )%61( 35 )%4( 735,1 )%41(
42-31deknaRSCSU 920,1 )%11( 663 )%52( 593,1 )%31(
63-52deknaRSCSU 409 )%9( 0 )%0( 409 )%8(

rehtOSCSU 074,4 )%74( 658 )%85( 623,5 )%84(
SCnaidanaC 003,1 )%41( 0 )%0( 003,1 )%21(

ECSU 013 )%3( 291 )%31( 205 )%5(

latoT 794,9 764,1 469,01
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SC EC latoT

21-1deknaRSCSU 975 )%31( 0 )%0( 975 )%21(
42-31deknaRSCSU 384 )%11( 5 )%1( 884 )%01(
63-52deknaRSCSU 323 )%8( 0 )%0( 323 )%7(

rehtOSCSU 785,2 )%06( 382 )%45( 078,2 )%95(
SCnaidanaC 322 )%5( 0 )%0( 322 )%5(

ECSU 811 )%3( 432 )%54( 253 )%7(

latoT 313,4 225 538,4

noitisoPybhtworGytlucaFdetapicitnA.51elbaT
99-8991 00-9991 10-0002 20-1002 30-2002 40-3002 esaercnIraeY-eviF

kcarT-eruneT 396,2 779,2 720,3 151,3 052,3 943,3 026 )%32(
rehcraeseR 743 363 293 814 434 744 89 )%82(

codtsoP 542 562 292 413 033 643 101 )%14(
rotcurtsnI 842 642 562 572 082 882 04 )%61(

rerutceL 992 503 992 703 613 023 12 )%7(
detsiLtoN/rehtO 511 611 711 811 131 221 7 )%6(

latoT 749,3 272,4 253,4 345,4 207,4 438,4 788 )%32(

gniknaRybhtworGytlucaFdetapicitnA.61elbaT
99-8991 00-9991 10-0002 20-1002 30-2002 40-3002 esaercnIraeY-eviF

21-1deknaRSCSU 995 246 286 217 727 047 141 )%42(
42-31deknaRSCSU 315 945 245 865 385 895 58 )%71(
63-52deknaRSCSU 853 593 624 444 564 584 98 )%52(

rehtOSCSU 069,1 811,2 461,2 842,2 023,2 383,2 324 )%22(
SCnaidanaC 383 814 814 644 274 094 701 )%82(

ECSU 431 051 061 561 471 671 24 )%13(

latoT 749,3 272,4 253,4 345,4 207,4 438,4 788 )%32(

much of a change, women have
shown significant gains in seniority.
For men, the percentage of tenure-
track faculty who were associate or
full professors was 79.9% in 1996,
82.2% in 1997, and 81.0% in 1998,
essentially a steady state.  Women, on
the other hand, went from 58.0% in
1996 to 61.6% in 1997 to 69.1% in
1998.

Faculty Salaries
Average salaries at U.S. institu-

tions rose 3.7-4.8% with the smallest
increase at the full professor level
and the largest at the associate
professor level (Table 30).  This is
slightly higher than last year.  Cana-
dian salaries posted more modest
3.9% and 2.2% increases at the
assistant and associate professor
levels, respectively, and actually
dropped 0.6% at the full professor
level (Table 32).  Salaries for U.S.

institutions are 9-month salaries and
are reported in U.S. dollars; those for
Canadian institutions are 12-month
salaries and are reported in Canadian
dollars.

The salary figures in the first
column of Table 25, which appear to
be inverted, are correct.  This phe-
nomenon was also observed last year.

The overall mean salaries
reported in the center column in
Tables 24-32 are unweighted means,
calculated by averaging the mean
salaries as reported by each depart-
ment.  They are not weighted by the
number of CS & CE faculty at each
institution.

Rankings
For tables that group computer

science departments by rank, the
rankings are based on information
collected in the 1995 assessment of
research and doctorate programs in

1997-98 CRA Taulbee Survey
tnemllornElatoTmargorPeergeDs'rolehcaB.9elbaT

SC EC latoT
21-1deknaRSCSU 411,6 571 982,6 )%9(

42-31deknaRSCSU 636,4 956,1 592,6 )%9(
63-52deknaRSCSU 189,4 0 189,4 )%8(

rehtOSCSU 004,33 540,6 544,93 )%95(
SCnaidanaC 508,7 0 508,7 )%21(

ECSU 618 322,1 930,2 )%3(

latoT 257,75 201,9 458,66
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ytlucaFderiHylweNforedneG.71elbaT
-eruneT

kcarT
rehcraeseR codtsoP rotcurtsnI rerutceL rehtO latoT

elaM 461 63 46 44 75 23 793
elameF 42 8 31 21 21 7 67

nwonknU -- -- -- 1 -- -- 1

latoT 881 44 77 75 96 93 474

ytlucaFderiHylweNfoyticinhtE.81elbaT
-eruneT

kcarT
rehcraeseR codtsoP rotcurtsnI rerutceL rehtO latoT

neilAtnedisernoN 62 4 03 0 6 31 97
-noN,naciremAnacirfA

cinapsiH
2 0 0 2 1 1 6

naksalAronaciremAevitaN
evitaN

0 1 0 0 0 1 2

rednalsIcificaPronaisA 43 3 9 7 8 4 56
cinapsiH 4 5 1 1 1 1 31

cinapsiH-noN,etihW 611 92 63 74 25 81 892
detsiLtoN/rehtO 2 0 0 0 1 0 3

latotbuS 481 24 67 75 96 83 664
etacidnItoNdiD 4 2 1 0 0 1 8

latoT 881 44 77 75 96 93 474

srosseforPforedneG.91elbaT
tnatsissA etaicossA lluF

elaM 764 )%48( 168 )%88( 521,1 )%29(
elameF 29 )%61( 411 )%21( 29 )%8(

latoT 955 579 712,1

srosseforPfoyticinhtE.02elbaT
tnatsissA 3 etaicossA lluF 3

neilAtnedisernoN 27 )%31( 4 )%--( 2 )%--(
cinapsiH-noN,naciremAnacirfA 8 )%1( 5 )%--( 2 )%--(

evitaNnaksalAronaciremAevitaN 1 )%--( 6 )%1( 5 )%--(
rednalsIcificaPronaisA 801 )%91( 822 )%42( 681 )%51(

cinapsiH 21 )%2( 11 )%1( 61 )%1(
cinapsiH-noN,etihW 733 )%06( 096 )%17( 969 )%08(

detsiLtoN/rehtO 41 )%3( 8 )%1( 31 )%1(
latotbuS 255 259 391,1

nwonknUyticinhtE 7 )%1( 32 )%2( 42 )%2(

latoT 955 579 712,1

ytlucaFrehtOfoyticinhtE.22elbaT
rerutceL rotcurtsnI

neilAtnedisernoN 11 )%3( 3 )%1(
cinapsiH-noN,naciremAnacirfA 4 )%1( 5 )%2(

evitaNnaksalAronaciremAevitaN 9 )%2( 0 )%0(
rednalsIcificaPronaisA 73 )%9( 22 )%9(

cinapsiH 4 )%1( 1 )%--(
cinapsiH-noN,etihW 533 )%28( 602 )%08(

detsiLtoN/rehtO 0 )%0( 0 )%0(
latotbuS 004 732

nwonknUyticinhtE 8 )%2( 02 )%8(

latoT 804 752

ytlucaFrehtOforedneG.12elbaT
rerutceL rotcurtsnI

elaM 713 )%87( 781 )%37(
elameF 88 )%22( 07 )%72(

nwonknU 3 )%--( 0 )%0(

latoT 804 752

sessoLytlucaF.32elbaT
latoT

deiD 2
deriteR 24

erehweslEnoitisoPcimedacAkooT 09
noitisoPcimedacanoNkooT 25

emiTtraPotdegnahC,deniameR 5
rehtO 9

nwonknU 5

latoT 502

1997-98 CRA Taulbee Survey

the United States conducted by the
National Research Council.

The top 12 schools in this
ranking are Stanford University, the
Massachusetts Institute of Technol-
ogy, the University of California at
Berkeley, Carnegie Mellon Univer-
sity, Cornell University, Princeton
University, the University of Texas at
Austin, the University of Illinois at
Urbana-Champaign, the University
of Washington, the University of
Wisconsin at Madison, Harvard
University, and the California
Institute of Technology.

The departments ranked 13-24
are Brown University, Yale Univer-
sity, the University of California at
Los Angeles, the University of
Maryland at College Park, New York
University, the University of Massa-
chusetts at Amherst, Rice University,
the University of Southern Califor-

nia, the University of Michigan, the
University of California at San
Diego, Columbia University, and the
University of Pennsylvania. 3

The departments ranked 25-36
are the University of Chicago, Purdue
University, Rutgers–the State
University of New Jersey, Duke
University, the University of North
Carolina at Chapel Hill, the Univer-
sity of Rochester, the State University
of New York at Stony Brook, the
Georgia Institute of Technology, the
University of Arizona, the University
of California at Irvine, the University
of Virginia, and Indiana University.
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Footnotes
In Table 1, the “Ph.D.s Produced” column shows the number of CS and CE
degrees produced throughout the rankings.

* Includes 35 CE degrees granted by these CS departments
@ Includes 1 CE degree granted by these Canadian departments
# Includes 18 CS degrees granted by these CE departments
+ Includes 62 CE degrees granted by these CS departments
& Includes 20 CS degrees granted by these CE departments

1 The title of the survey honors the late Orrin E. Taulbee of the University of
Pittsburgh, who conducted these surveys for the Computer Science Board
from 1970 until 1984.

2 In some instances, departments only answered selective questions within a
table or a section.  Therefore, for individual fields within tables the response
rate may vary + 3.

3Indicates that the percentage only totals 99.

4 Although the University of Pennsylvania and the University of Chicago were
tied in the National Research Council rankings, CRA made the arbitrary
decision to place Pennsylvania in the second tier of schools.

All tables with rankings: Statistics sometimes are given according to depart-
mental rank. Schools are ranked only if they offer a CS degree and according
to the quality of their CS program as determined by reputation. Those that only
offer CE degrees are not ranked, and statistics are given on a separate line,
apart from the rankings.

All ethnicity tables: Ethnic breakdowns are drawn from guidelines set forth by
the U.S. Department of Education.

All faculty tables: The survey makes no distinction between faculty specializing
in CS versus CE programs. We tried to minimize inclusion of any faculty in
electrical engineering.
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stnemtrapeDSCSU541fosesnopseR221,seiralaShtnoM-eniN.42elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM eiralasllafoegarevA s muminiM naeM mumixaM

tnatsissA 894 051,92$ 794,75$ 009,07$ 714,06$ 000,54$ 246,36$ 006,38$
etaicossA 608 857,04$ 823,36$ 000,09$ 158,96$ 535,45$ 481,77$ 062,901$

lluF 999 003,34$ 330,67$ 00,011$ 981,39$ 747,95$ 764,811$ 965,322$

21-1deknaRstnemtrapeDSCSU21fosesnopseR21,seiralaShtnoM-eniN.52elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 27 000,06$ 950,36$ 000,07$ 524,66$ 068,36$ 784,07$ 001,87$
etaicossA 98 050,94$ 851,17$ 000,09$ 799,77$ 900,77$ 476,48$ 004,19$

lluF 102 003,34$ 394,08$ 000,011$ 253,601$ 004,621$ 853,641$ 000,071$

42-31deknaRstnemtrapeDSCSU21fosesnopseR21,seiralaShtnoM-eniN.62elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 85 000,33$ 495,06$ 007,96$ 120,56$ 000,36$ 038,86$ 000,18$
etaicossA 57 943,75 707,76$ 058,57$ 796,57$ 003,37$ 574,48$ 003,89$

lluF 351 276,46$ 573,87$ 002,79$ 370,401$ 005,521$ 116,841$ 965,322$

63-52deknaRstnemtrapeDSCSU21fosesnopseR21,seiralaShtnoM-eniN.72elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 85 052,65$ 641,06$ 000,86$ 602,36$ 416,95$ 448,66$ 000,57$
etaicossA 47 274,85$ 167,76$ 000,97$ 878,27$ 397,46$ 303,87$ 001,29$

lluF 431 475,76$ 310,77$ 000,09$ 978,69$ 916,29$ 867,821$ 000,081$

deknarnUro63nahtrehgiHdeknaRstnemtrapeDSCSU901fosesnopseR68,seiralaShtnoM-eniN.82elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 013 051,92$ 019,55$ 009,07$ 925,85$ 000,54$ 594,16$ 006,38$
etaicossA 865 857,04$ 941,16$ 005,38$ 706,76$ 535,45$ 660,57$ 062,901$

lluF 115 879,84$ 539,47$ 003,401$ 372,98$ 747,95$ 428,801$ 432,581$

stnemtrapeDECSU91fosesnopseR7,seiralaShtnoM-eniN.92elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 91 809,05$ 950,85$ 991,66$ 536,95$ 362,35$ 999,06$ 000,07$
etaicossA 73 007,95$ 258,46$ 966,67$ 274,86$ 008,26$ 082,47$ 692,18$

lluF 34 000,36$ 769,57$ 129,48$ 929,78$ 686,87$ 981,701$ 000,831$

stnemtrapeDECdnaSCSU861fosesnopseR921,seiralaShtnoM-eniN.03elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 715 051,92$ 825,75$ 009,07$ 373,06$ 000,54$ 394,36$ 006,38$
etaicossA 348 857,04$ 214,36$ 000,09$ 577,96$ 535,45$ 420,77$ 062,901$

lluF 240,1 003,34$ 030,67$ 000,011$ 109,29$ 747,95$ 358,711$ 965,322$

stnemtrapeDECdnaSCSUgnidnopseR,s'D.hPweNrofseiralaShtnoM-eniN.13elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

kcarT-eruneT 87 000,05$ 450,06$ 000,47$ 023,06$ 000,05$ 707,06$ 000,57$
rehcraeseR 01 000,04$ 156,15$ 000,07$ 113,45$ 000,04$ 752,65$ 000,07$

codtsoP 51 000,52$ 090,93$ 000,06$ 277,93$ 000,03$ 454,04$ 000,06$
rehtO 7 000,14$ 823,15$ 005,16$ 825,25$ 000,54$ 827,35$ 005,16$

)sralloDnaidanaC(stnemtrapeDSCnaidanaC81fosesnopseR21,seiralaShtnoM-evlewT.23elbaT

muminiMyralaSdetropeR mumixaMyralaSdetropeR
knaRytlucaF ytlucaF# muminiM naeM mumixaM seiralaSllafoegarevA muminiM naeM mumixaM

tnatsissA 53 000,04$ 882,75$ 512,57$ 712,95$ 000,04$ 030,26$ 000,58$
etaicossA 881 053,64$ 796,46$ 571,28$ 099,17$ 053,64$ 060,38$ 307,621$

lluF 431 025,85$ 767,57$ 474,59$ 328,09$ 025,85$ 753,111$ 570,261$

1997-98 CRA Taulbee Survey


