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Abstract

This work directly follows previous work that analyzed amt and future Computer Sci-
ence needs via advertised tenure-track faculty search@91®. This follow-on work looks to
understand the relative success of institutions in hirlrgtenured/tenure-track faculty in the
areas of Computer Science that were being sought.

Responses to a survey were obtained from 176 institutioasréported seeking tenure-
track faculty in 2018. Survey respondents reported seek@®jtenure-track faculty positions
and filling 269 such positions for an aggregate success fa#2. Examination on the success
of the search for each of the institutions found that 22%ethtb hire any faculty, while 54%
succeeded in hiring at least as many faculty as were beinghsorhese survey results are
similar to 2017.

In terms of results for different types of institutions, ttop-100 PhD institutions had the
smallest reported failed search rate of 7% while BS institit had the highest reported failed
search rate of 31%. Public PhD (62%) and private PhD (58%i}utiens had the highest rate
of hiring at least as many faculty as were being sought. BOBB&BS (48%) institutions had
the lowest reported rate in hiring as many faculty as werageought.

Reported results on the previous position for hired facalipw that three types of such
positions predominant. 29% of hired faculty start with a yeaarned PhD, 27% were previ-
ously in a tenured or tenure-track position at anothertimsbin and 23% were previously in a
post-doc/researcher position. These results are sinoildrase in 2017.

In comparing the areas of filled positions with the areas iittvpositions were sought, the
area of Security showed the biggest negative differende 14%6 of filled positions, but 20% of
sought positions. Data-oriented areas, consisting of WML (Artificial Intelligence, Data
Mining and Machine Learning), Data Science and Databasesuated for 31% of sought
positions and 28% of filled positions. In general, the netpetage differences between areas
sought and filled were smaller than similar results in 2017.

Taulbee Survey results were used to compare areas of PhDgtioa with areas of faculty
positions sought and filled. Security is the area with mosiais discrepancy between per-
centage of PhDs produced (4%) and faculty positions so@fi8b]. Security and Al/DM/ML
are the areas with the highest discrepancy between PhDageddnd positions filled with a
net of 10% and 6% more positions filled than PhDs produced.



1 Introduction

This work directly follows previous work analyzing curreand future Computer Science needs
via advertised tenure-track faculty searches for 2018TRBE work seeks to understand the relative
success of institutions in hiring the tenured/tenurekfaculty in the areas that were being sought.
This report also follows on from a similar study of tenureetk faculty hiring outcomes in 2017 [1].

The primary tool used for this work is a survey sent to the aibed search committee contact
or head of the department (or related program). Surveyteawt analyzed and as appropriate, the
analysis takes into account ads that were posted by eaduiimst (and summarized in [2]) as well
as pertinent results reported in the 2017 CRA Taulbee Sw¥BhD-producing Computer Science
departments [3]. The remainder of this report elaborateghenrmethodology used to obtain data
and the results from analyzing it.

2 Methodology

A survey consisting of four numeric-answer questions angl @pen-text-response question was
constructed using the Qualtrics survey tool, which creatsdrvey that could be taken online. The
four numeric questions asked about the number of facultglsbto hire, the number that were
hired, the number of faculty hired in a list of areas and thevjmus positions of the faculty hired.
The open-response question allowed respondents to pramgladditional feedback. The survey
instructions and questions are shown in Appendix A.

Invitations were emailed to 456 institutions (some with tiplé search contacts) in June 2018.
These institutions placed ads between August and Decenfldgr fdr tenure-track positions to
begin in 2018. The previous report on hiring needs [2] wagbas ads placed by 387 institutions
prior to November 15, 2017, but ads for the dataset contiriadze collected through calendar-
year 2017. The email message sent to each search includet fotfRem to use in participating.
The URL contained the email address for each contact so tieg\s results could be linked to
information from the ads for each institution.

3 Reaults

We obtained survey responses from 176 institutions (vs.ia3017 [1]) that reported seeking
tenure-track faculty in 2018. Survey responses were dmbpiie number of faculty positions
being sought was zero or not specified. Multiple responses the same institution were com-
bined in cases that multiple searches from the institutohtd multiple survey responses. 56 of
the respondents provided written-text feedback as paheif tesponse.

The remainder of this section reports results from anaty#ire survey responses. As appropri-
ate, the analysis take into account ads that were postecthyirestitution and summarized in [2] as
well as pertinent results reported in the 2017 Taulbee Suwi@hD-producing Computer Science
departments [3]. Written-text feedback is included as appate.



3.1 Faculty Positions Being Sought

A summary of the faculty positions sought for the 176 insititas based on responses to the survey
is shown in Table 1. Information from the ads dataset is ug@tbissify each institution according
to the highest Computer Science degree it offers. As don@]inFhD-granting institutions are
further classified into PhD100 and PhDMore using the U.S. f\iBankings of the 100 Best Grad-
uate schoofs which were updated in 2018, for the top-100 U.S. and theren®iD institutions
including those not in the U.S.

Table 1: Summary of Faculty Positions Sought by Highest Be@ffered

Highest | Numberof| Number of Positions Sought | Total
Degree Institutions 1 2 3+ Positions
PhD100 45 6 (13%) 9(20%) 30(67%) 145
PhDMore 25 7(28%) 8(32%) 10 (40% 65
MS 29 13 (45%) 10 (34%) 6 (21%) 51

BS 77 56 (73%) 18 (23%) 3 (4%) 102
All 176 82 (47%) 45 (26%) 49 (28%) 363

The table shows that 47% of all institutions responding todtirvey were seeking to hire one
tenure-track faculty member, 26% were seeking to hire twna, 28% were seeking to hire three
or more tenure-track faculty members. Not surprisinglyré¢his variation based on the type of
institution with 73% of BS institutions reporting they sdugo hire one faculty member while
67% of PhD100 institutions reported seeking to hire threeore.

The last column in Table 1 shows that the 176 institutionsmegl seeking to fill a total of 363
tenure-track faculty positions (vs. 327 in 2017). The latggumber (145) of these positions are
for PhD100 institutions with MS institutions reporting thmallest number (51).

A natural and important question to ask is if the institu@asponding to the survey are rep-
resentative of all institutions seeking to hire tenurestréaculty for 2018. As a means to answer
this question we examined four sets of institutions in teahthe number of positions they were
seeking to hire. The first set (Nov17Ads) uses total posstimm all institutions with ads placed
by November 15, 2017, which were the set of ads used for thiysisaf needs report [2]. The
second set (2018Ads) uses total positions of ads for 2018eemnack positions placed by the end
of 2017, which is the set of faculty invite to participate iretsurvey. The third set (SurveyAds)
uses the total positions specified in the ads placed by thvewguesponding institutions. The final
set (SurveyResp) uses the total positions reported by guegpondents.

Figure 1 shows the representation for each degree typetdtitisn for each of the four sets of
institutions. The relative proportions are shown for eatmstitutions and faculty positions. The
relative proportion of all types of responding institutsoSurveyResp) are within 9% percent of
the 2018Ads set with BS and PhD100 institutions respondiraglkat higher rates and PhDMore
and MS institutions responding at a bit lower rates.

Similarly the relative proportion of all positions for respding institutions are within 7% of
all positions for the 2018Ads set. As described in [2] deiaing the number of positions being

http://grad-schools.usnews.rankingsandreviews.com/b
top-science-schools/computer-science-rankings
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Figure 1: Comparison of Institution and Position Perceasagy Highest Degree Offered

sought by an institution based on an ad is not always clear-$pecific phrases include “multiple
positions,” “several positions” or just “positions.” Pten proportions in Figure 1 based on ads use
an estimate of three positions for such non-specific seardife note that 35 of the 176 institutions
responding to the survey used non-specific numbers of pasitn their ads. Using survey results
for these institutions, we obtain a median of 3 and a meamdiod the actual number of positions
being sought. We also observe that the ads of the remaingtiguitions indicated specific numbers
of positions for a total of 217, yet the survey respondentgHese institutions responded with a
total of 236 positions seeking to be filled. These discregariadicate that the number of positions
in ads are only an approximation of the actual number beingliso

The end result is that the relative closeness of proporti@teeen the complete set of institu-
tions and those responding to the survey allow us to havedsmde that results for the responding
set are representative of the larger set.

An addition to the ads dataset compiled for [2] allows us gpalnalyze the results based on
whether a response is from a U.S. public, U.S. private orddhinstitution. Table 2 shows results
for positions being sought using this institution type cameld with highest degree offered. For
this analysis, PhD100 and PhDMore institutions are comtbaseare MS and BS. Four non-U.S.
institutions responding to the survey are dropped in thedyesis.

The results show that many more public (47) than private B institutions responded to
the survey. In contrast more private MS&BS institutions)(68sponded in comparison to public
MS&BS institutions (46). Responses for private institns@eported seeking only a single position
at a higher rate than for public institutions. This resultamsistent with results reported in [2].



Table 2: Summary of Faculty Positions Sought by Institufigpe and Highest Degree Offered

Type/ Number of | Number of Positions Sought | Total
Degree Institutions 1 2 3+ Positions
Pub/PhD 47 8 (17%) 13(28%) 26 (55%) 144
Prv/PhD 19 5(26%) 3(16%) 11 (58% 52
Pub/MSBS 46 27 (59%) 15 (33%) 4 (9%) 69
Prv/IMSBS 60 42 (70%) 13 (22%) 5 (8%) 84

All 172 82 (48%) 44 (26%) 46 (27%) 349

3.2 Positions Being Filled

The survey results provide more precise, but similar infation on positions being sought as
obtained from posted ads. However the survey is needed terstiathd the success of institutions
infilling these positions. Table 3 shows the number of teritaek faculty positions filled based on
the responses by the 176 institutions participating in three.. The table shows these institutions
reported filling a total of 269 positions with PhD100 instituns filling the most positions with 120
and MS institutions filling the least with 31.

Table 3: Summary of Positions Filled by Highest Degree @ffier

Highest | Number of Number of Positions Filled Total Overall
Degree | Institutions 0 1 2 3+ Positions| Success %
PhD100 45 3(7%) 11(24%) 11(24%) 20 (44%) 120 83%
PhDMore 25 3(12%) 7(28%) 9(36%) 6(24% 50 7%
MS 29 8(28%) 13(45%) 6(21%) 2 (7%) 31 61%
BS 77 24 (31%) 38 (49%) 15(19%) 0 (0%) 68 67%

All 176 38 (22%) 69 (39%) 41 (23%) 28 (16%) 269 74%

Looking at the number of positions filled by each institutiwa see 22% of all institutions
reported having a “failed” search where no faculty posiiovere filled (it was 18% in 2017 [1]).
31% of BS institutions reported having failed searches 496 in 2017). Not surprisingly,
PhD100 institutions had the lowest proportion of failedrsbas (7%) and the highest proportion
making three or more hires (44%).

The last column in Table 3 combines results from it and Tabte $4how an overall search
success rate of 74% where 269 positions were filled out ofa ¢6t349 positions being sought.
As expected there is variation amongst institution typdnWwihD100 institutions having an overall
83% success rate, PhDMore having a 77% rate, MS having a 6&@ana BS having a 67%
success rate.

Table 4 shows the same results as Table 3 based on classifgiitgtions by type and highest
degree offered. Combining with results from Table 2, botblmuand private PhD institutions
show similar overall success rates of 83% and 85%, but pMi&BS institutions have an overall
success rate of 59%, which is lower than the 69% rate for @iMS&BS institutions.
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Table 4: Summary of Positions Filled by Institution Type &fighest Degree Offered

Type/ Number of Number of Positions Filled Total Overall
Degree Institutions 0 1 2 3+ Positions| Success %
Pub/PhD 47 3(6%) 13(28%) 12 (26%) 19 (40%) 119 83%
Prv/iPhD 19 2(11%) 5(26%) 6(32%) 6(32% 44 85%
Pub/MSBS 46 15 (33%) 22(48%) 8(17%) 1(2%) 41 59%
Prv/IMSBS 60 17 (28%) 29 (48%) 13(22%) 1 (2%) 58 69%

All 172 37 (22%) 69 (40%) 39 (23%) 27 (16%) 262 75%

As comparison, Table F2 in the 2017 Taulbee Survey [3] ptss&milar aggregate search
results for PhD-granting institutions in 2016-17. Thosgutes report a tenure-track search success
rate of 83% (360/434) for all U.S. Computer Science DepantsieThis success rate is the same
as the combined success rate for U.S. PhD-granting (Pub&PkDPrv/PhD) institutions of 83%
(163/196) in our survey responses.

3.3 PositionsBeing Filled for Each Institution

A problem with the aggregated results is they do not takeastmunt the specific results for each
institution. For example, an institution seeking to hirestihfaculty and only hiring two is not a
“failed” search, but it is less than successful. In contaasinstitution may be seeking two faculty,
but it is more than successful in being able to hire threelfactlihe result is an aggregated success
of 100% (5/5) for these two institutions, where the resuttthe individual searches is lost.

As a means to analyze the search results for each of the l1#t@utioss responding to the
survey seeking to fill at least one faculty position, we defifear categories of institutional search
results:

1. failed if no faculty were hired,

2. lessthan successful if the number of faculty hired was at least bat less than the number
being sought,

3. success if the number of faculty hired was that same as the numbeg&ght, and
4. morethan successful if the number of faculty hired was more themumber being sought.

Figure 2 shows the percentage of institutions in each ofetlvasegories based both on the
number of positions sought as well as the institution typlkee Teft grouping in the figure shows
that 22% of all searches for all types of institutions fajled% were less than successful, 48%
of searches were a success and 6% were more than successéull(b4% of institutions re-
sponding to the survey reported success or more in theiclsedihis result is comparable to the
53% reported in 2017. The first grouping also shows that 383%0(ih 2017) of all single-position
searches failed with the remaining 62% (72% in 2017) at lsastessful. Two-position searches
failed for 13% (17% in 2017) of institutions and were at leastcessful for 53% (37% for 2017) of
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Figure 2: Percentages of Search Success by Highest Degiere®f

institutions. Finally, searches for three or more possitailed for 2% (2% for 2017) of institutions
and were at least successful for 43% (39% in 2017) of ingbitgt

The remaining groupings in Figure 2 show the breakdown baselighest degree offered.
Searches for all PhD100 institutions failed for 7% and wereast successful for 58%. Searches
for all PhDMore institutions failed for 12% and were at leagtcessful for 56%. Searches for
all MS institutions failed for 28% and were at least sucods&ir 48%. Searches for all BS
institutions failed for 31% and were at least successfubfaffo. These percentages indicate that
PhD100 institutions were the most successful and MS inigtita the least successful in hiring at
least as many tenure-track faculty as were being sought.

Figure 3 shows a similar breakdown based on a combinationstitution type and highest
degree offered. Searches for all public PhD institutionledefor 6% and were at least successful
for 62%. Searches for all private PhD institutions failed 1% and were at least successful for
58%. Searches for all public MS&BS institutions failed f@% and were at least successful for
48%. Searches for all private MS&BS institutions failed 8% and were at least successful for
57%. These percentages indicate that public PhD institatieere the most successful and public
MS&BS institutions the least successful in hiring at leastn@any tenure-track faculty as were
being sought.

In comparison, the 2017 Taulbee Survey [3] only aggregdtesiwtmber of faculty positions
filled or unfilled, but does not provide per-institution ré&su However Table F2a in that report
does provide reasons why positions are left unfilled withtthgethree being 52% due to offers
turned down, 28% due to hiring in progress and 14% due to ndinfgha person who met hiring
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goals. The report goes on to provide gender and ethnicityrimétion for new hires, which was
not collected as part of our survey.

Many of the comments received from our survey respondendstbalo with reasons why
institutions were less than successful. These reasongli@dla reduced number of qualified appli-
cants, lack of parther accommodation, higher than expesztksaly requests, increased competition
for available candidates, and particularly competitivesarsuch as machine learning and security.
Unlike the 2017 study, which was done in September, the Joreframe of this 2018 study did
cause additional comments from roughly a half dozen respaisdndicating that hiring was still
in progress and that their responses were only estimatég @dtual result.

3.4 Previous Position of Hired Faculty

Another question in the survey obtained the previous pwsitield by each of the new faculty that
were hired. Table 5 shows the proportion for each type ofipres/position for all institutions and
for institutions based on highest degree offered. Previoms#tions are ordered based on numbers
from most to least for all institutions. Note there are sniatlonsistencies in the total number
of positions compared to Table 3 due to variations in sunesponses for the number of filled
positions for different questions.

The results show that 29% of all hired faculty start with a lyeearned PhD (31% in 2017).
27% were previously in a tenured or tenure-track positioaraither institution (26% in 2017).
23% were previously in post-doc/researcher positions (262017). These were the three primary



Table 5: Summary of Previous Positions Held for Hired Fachyt Highest Degree Offered

Previous All Highest Degree

Position Types PhD100 PhDMore MS BS

PhD 80 (29%) | 35(30%) 16(31%) 7(22%) 22 (31%
TTT 74 (27%) | 28 (24%) 15(29%) 7 (22%) 24 (34%
PostDoc/Researcher 62 (23%) | 41 (35%) 11 (21%) 7 (22%) 3 (4%)
ABD 22 (8%) 6 (5%) 6 (12%) 4 (12%) 6 (9%)
NTT 20 (7%) 6 (5%) 2 (4%) 2 (6%) 10 (14%)
NonAcad 11 (4%) 2 (2%) 1 (2%) 5 (16%) 3 (4%)
Other 3 (1%) 0 (0%) 1 (2%) 0 (0%) 2 (3%)

All 272 (100%)| 118 (100%) 52 (100%) 32 (100%) 70 (100%0)

previous positions with the remaining options (non-teAuaek faculty, all-but-dissertation, non-
academic and other) each less than 10%.

Results for different degrees offered showed some vanatith PostDoc/Researcher positions
for PhD100 institutions and new PhDs the most prevalentipusvposition for PhDMore institu-
tions. There was more variation for the previous positioM& and BS institution hires with more
than 30% of tenure-track faculty positions at these institis filled with hires who were previ-
ously on a non-tenure track, an all-but-dissertation sttdea non-academic. The most prevalent
type of hire for BS institutions was a tenure-track posit@m@mnother institution.

Table 6 shows the same results based on institution typeighdst degree offered. The largest
percentage of public PhD institution hires were new PhDs4&b.3Private PhD institutions hired
the most PostDoc/Researchers at 41%. Public MS&BS institsitmade the most hires (34%)
who were previously in a tenure-track position at anothstiiation. Private MS&BS institutions
made the most hires (33%) from new PhDs.

Table 6: Summary of Previous Positions Held for Hired Fachijt Type and Highest Degree

Previous All Type/Degree

Position Types Pub/PhD Prv/PhD Pub/MSBS Prv/IMSBS
PhD 79 (30%) | 40(34%) 10 (23%) 9 (22%) 20 (33%
TTT 71 (27%) | 30(25%) 10(23%) 14(34%) 17 (28%
PostDoc | 60 (23%) | 32 (27%) 18 (41%) 6 (15%) 4 (7%)
ABD 21 (8%) 6 (5%) 5(11%) 6 (15%) 4 (7%)
NTT 20 (8%) 7 (6%) 1 (2%) 2 (5%) 10 (16%)
NonAcad| 11 (4%) 3 (3%) 0 (0%) 4 (10%) 4 (7%)
Other 3 (1%) 1 (1%) 0 (0%) 0 (0%) 2 (3%)

All 265 (100%)| 119 (100%) 44 (100%) 41 (100%) 61 (100%0)

The 2017 Taulbee Survey does not provide any data on wherdaoeity hires come from,
but Table F5 in that report does provide data on faculty less821% of those losses are due to
retirement and another 36% took academic positions elsewivhich is the other side of the 27%
of new hires in our survey results that came from a tenuradfeetrack at another institution.

8



3.5 Areasin Which Faculty Were Hired

Our previous report on faculty hiring [2] clustered topicsa 18 areas. The table defining these
areas and the constituent topics for each is reproducedale Tafrom the previous report. These

same areas (along with a link to this table) were provideditees respondents to identify the area
in which new faculty members were hired.

Table 7: Topics Grouped in Each Clustered Area
| Area Constituent Topics |

Al/DM/ML Artificial Intelligence, Computational Linguistics, Daldining, Deep Learning, Machine
Learning, Natural Language Processing

Arch Architecture, Hardware

Bioinfo Bioinformatics

Compiler/PL | Compilers, Programming Languages

CompSci Biodesign, Biomedical, Computational Biology, Compuiatl Life Science, Computa-

tional Neuroscience, Computational Science, Networkr&se Numerical Analysis, Scit
entific Computation

DataSci Big Data, Data Analytics, Data Science, Visualization WdisAnalysis/Computing

DB Database, Data Management, Information Retrieval, Inftion Systems

Games Animation, Games

HCI Augmented Reality, Cognitive Science, Disability Teclogyl, HCI, Immersive Systems,
Interactive Applications, Virtual Reality

ImageSci Graphics, Medical Imaging, Pattern Recognition, Vision

Mobile Human-Centered Computing, Mobile Systems

Robotics/CPS Autonomous/Vehicular Systems, Cyber-Physical Systemiydelded Systems, Intelligent
Systems, Internet of Things, Robotics, Smart Systems

Security Cryptography, Forensics, Information Assurance, Priy&egurity, Trusted Computing

SoftEngr Dependable Software, Software Assurance, Software DeSigftware Deveopment, Soft-
ware Engineering, Software Systems

Sys/Net Cloud Computing, Computer Systems, Distributed Computitigh Performance Com¢

puting, Network/System Administration, Networking, Oating Systems, Parallel Con
puting, System Analysis, Systems

Theory/Alg Algorithms, Computational Geometry, Formal Methods, lapdiheory

OtherCS CS Education, Data Structures, Information Technologygrhret, Introductory CS, Modt
eling, Optimization, Quantum Computing, Simulation, $b&omputing, Software, Veri
fication, Web Technologies

Otherlinter Applications, Climate Informatics, Computational Engiriag, Design Theory, Dig-
ital Computation Studies, Digital Health, Digital Librad, Economic Computing,
Ethics, Financial Technology, Interdisciplinary Applims, Journalism Learning Sc
ence/Technology, Materials, Operations Research, fitatiSustainability

Table 8 shows the numbers and percentages of hires for &tuitnens and based on highest
degree offered. Table rows are ordered based on the numbéesfin each area (save for Other)
with 58 hires in AI/DM/ML, which constitutes 19% of the 299t#&b positions. Again the total
positions shown is slightly different than Tables 3 and 5uaconsistencies in survey responses.

The table shows that Security accounts for 42 (12%) of adldippositions with Systems/Networking
for 24 (8%) and Theory/Alg accounting for 23 (8%) of filled jtamns. Al/DM/ML was the most
popular area for all offered degrees except for MS for whi@td$ci was the most popular. Secu-
rity was the second-most popular area for all types excepinBi®h had OtherCS as second.
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Table 8: Summary of Areas for Hired Faculty by Highest Dedbdéered

All Highest Degree

Area Types PhD100 PhDMore MS BS
Al/DM/ML 58 (19%) | 30(25%) 13(18%) 4(12%) 11 (15%
Security 42 (14%) | 18 (15%) 11(15%) 5 (15%) 8 (11%)
Sys/Net 24 (8%) 11 (9%) 5 (7%) 2 (6%) 6 (8%)
Theory/Alg 23 (8%) 8 (7%) 6 (8%) 2 (6%) 7 (9%)
DataSci 19 (6%) 5 (4%) 4 (6%) 6 (18%) 4 (5%)
Robotics/CPS 17 (6%) 6 (5%) 4 (6%) 2 (6%) 5 (7%)
SoftEngr 17 (6%) 5 (4%) 6 (8%) 2 (6%) 4 (5%)
HCI 16 (5%) 6 (5%) 2 (3%) 1 (3%) 7 (9%)
Arch 9 (3%) 5 (4%) 2 (3%) 1 (3%) 1 (1%)
ImageSci 9 (3%) 3 (2%) 1 (1%) 1 (3%) 4 (5%)
Compiler/PL 8 (3%) 4 (3%) 4 (6%) 0 (0%) 0 (0%)
DB 8 (3%) 3 (2%) 4 (6%) 1 (3%) 0 (0%)
CompSci 7 (2%) 2 (2%) 2 (3%) 2 (6%) 1 (1%)
Games 7 (2%) 3 (2%) 1 (1%) 2 (6%) 1 (1%)
Bioinfo 5 (2%) 4 (3%) 1 (1%) 0 (0%) 0 (0%)
Mobile 5 (2%) 0 (0%) 3 (4%) 1 (3%) 1 (1%)
OtherCS 22 (7%) 8 (7%) 2 (3%) 1 (3%) 11 (15%)
Otherinter 3 (1%) 0 (0%) 0 (0%) 0 (0%) 3 (4%)
All 299 (100%)| 121 (100%) 71 (100%) 33 (100%) 74 (1009
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Table 9 shows the same numbers and percentages of hiresdraskssifying institutions by
type and degree offered. Again the AI/DM/ML area was mostuytapfor all combinations except
for public MS&BS institutions, which shows Security has rpgpular.

Table 9: Summary of Areas for Hired Faculty by Institutiorp&and Highest Degree Offered

All Type/Degree

Area Types Pub/PhD Prv/PhD  Pub/MSBS Prv/MSBS
Al/DM/ML 53 (18%) | 24 (17%) 14 (32%) 2 (4%) 13 (21%
Security 42 (14%) | 21 (15%) 8 (18%) 7 (16%) 6 (10%)
Sys/Net 23 (8%) 13 (9%) 2 (5%) 4 (9%) 4 (6%)
Theory/Alg 23 (8%) 12 (9%) 2 (5%) 4 (9%) 5 (8%)
DataSci 19 (7%) 7 (5%) 2 (5%) 5 (11%) 5 (8%)
Robotics/CPS 17 (6%) 7 (5%) 3 (7%) 3 (7%) 4 (6%)
HCI 16 (5%) 7 (5%) 1 (2%) 3 (7%) 5 (8%)
SoftEngr 16 (5%) 8 (6%) 2 (5%) 4 (9%) 2 (3%)
Arch 9 (3%) 6 (4%) 1 (2%) 1 (2%) 1 (2%)
ImageSci 9 (3%) 4 (3%) 0 (0%) 3 (7%) 2 (3%)
Compiler/PL 8 (3%) 7 (5%) 1 (2%) 0 (0%) 0 (0%)
DB 8 (3%) 6 (4%) 1 (2%) 1 (2%) 0 (0%)
CompSci 7 (2%) 4 (3%) 0 (0%) 1 (2%) 2 (3%)
Games 7 (2%) 1 (1%) 3 (7%) 1 (2%) 2 (3%)
Bioinfo 5 (2%) 3 (2%) 2 (5%) 0 (0%) 0 (0%)
Mobile 5 (2%) 3 (2%) 0 (0%) 1 (2%) 1 (2%)
OtherCS 22 (8%) 8 (6%) 2 (5%) 5 (11%) 7 (11%)
Otherinter 3 (1%) 0 (0%) 0 (0%) 0 (0%) 3 (5%)
All 292 (100%)| 141 (100%) 44 (100%) 45 (100%) 62 (100%0)

3.6 Areas Sought Compared with AreasFilled

While important to understand where hires were made, lmldarvey results to areas specified
in faculty ads allows us to compare the areas for positioas Were sought with the areas for
positions that were filled. This analysis was done by filigrine ads dataset to include only the
176 institutions that responded to the survey. We then tepeanalysis that was done in [2] to
determine the percentage of positions sought in each of 8hardas. As was previously done,
institutions not identifying specific areas in their origirad did not contribute to this analysis.
Ads for the survey institutions identified specific areas#6% of the advertised positions, which
is comparable to the 2018Ads dataset.

Figure 4 shows the results of scatter plotting each of theré8sabased on their percentages
of positions sought vs. positions filled for all 176 instituts regardless of type. Areas further
from the origin represent the most popular areas. Area®dlmshe diagonal (a line is drawn for
reference) are areas in which the percentage of positided 6 roughly the same as positions
sought. Areas plotted above the diagonal indicate a highereptage of positions were filled
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than were sought. Areas plotted below the diagonal indiadiigher percentage of positions were
sought than were reported to be filled.
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Figure 4: Percentages of Areas Sought vs. Areas Filled fbinatitutions

Below the diagonal, Security was sought for 20% of positjdas$ only 14% of positions were
filled in this area. Similarly DataSci was sought for 14% o§pions, but reported to be filled for
only 6% of positions. Above the diagonal, the Theory/Alg/PW/ML and OtherCS areas each
have 4-5% net more filled than sought positions.

Many factors contribute to the areas with the largest dsameies between percentages of
positions sought and filled. These factors include:

1. Afraction (24%) of positions filled were from institutismot identifying areas of interest in
their ad. It is possible that areas being sought by thesgutishs did not match the same
distribution of areas as discerned from ads that did idgatiéas of interest.

2. Institutions simply did not hire in the areas of intereShese institutions either could not
find candidates in an area of interest or they found bettadidates in other areas.

3. Afilled position was actually in a sought area, but the alisaerned from the ad simply
did not match the identified area of the hire in the survey. &@mple, an institution could

12



have advertised for a hire in Data Analytics (in the area ofaSai as shown in Table 7),
but identified the hire in the survey as being in the area oDM/ML. In [2] we addressed
this specific issue by further clustering the AI/DM/ML, D&t and DB areas into a data-
oriented “DataOrient” area. As shown in Figure 4, this aggted area accounted for 31%
of sought positions and 28% of filled positions.

3.7 Areas Sought Compared with Areas Filled By Institution Type

Figure 5 repeats the same analysis after dividing all uistibs into PhD-granting (PhD100 and
PhDMore) and non-PhD-granting (MS and BS) institutionsréfsrence, results in Table 3 show
that 63% of filled positions were done so by PhD-grantingtinons.
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Figure 5: Percentages of Areas Sought vs. Areas Filled for &id MS&BS Institutions

The plot on the left for PhD institutions largely mimics thesults shown in Figure 4. The
figure shows that more than 30% of sought and filled positisasradata-oriented areas. The
plot on the right for MS and BS institutions shows the peragatof sought and filled DataOrient
positions close to the diagonal at roughly 25%. Above thgalal, the Theory/Alg area has the
largest net discrepancy with 2% of sought positions, but 8#tled positions. Below the diagonal,
Security has the largest difference with 27% of sought pmsst but only 12% of filled positions.

Figure 6 repeats the same analysis after dividing instiiigtinto public and private. As refer-
ence, results in Table 4 show that 61% of filled positions vaenee so by public institutions. The
plot on the left for public institutions shows Security andtBSci as having the largest net discrep-
ancy (8%) between sought and filled positions. DataOriealsis below the diagonal with 24% of
filled positions. The right plot for private institutions@his DataOrient is closer to the diagonal
and larger with 33% of filled positions. DataSci and Sys/Netehave a 6% smaller share of filled
than sought positions. Above the diagonal, the percentage ©f filled OtherCS positions is 7%
more than sought.
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Figure 6: Percentages of Areas Sought vs. Areas Filled foli®and Private Institutions

3.8 Faculty Hiring and PhD Production

The 2017 Taulbee Survey [3] does not provide any informatinrareas in which faculty were
sought or hired, but Table D4 in that report does providerimftion on “specialties” in which
PhDs were produced as part of results on employment of new&tipients. These 2017 data are
one year removed from the 2018 faculty hiring season, butigeoa means to compare areas of
PhD production with areas of faculty hiring.

For this analysis we use the grand total of all PhDs produegdrdless of their subsequent
employment. Table 10 shows the number (and percentagepsartiecreasing order for each spe-
cialty as given in [3]. No additional explanation for the temt of each specialty beyond the name
is provided in the text of that report. Based on text in pragiceports, the “Artificial Intelligence”
specialty includes Machine Learning and the Other categlsy includes unknown responses.

The last column in Table 10 shows the corresponding area frabbe 7 that matches each
specialty. In cases where a good match is not clear then mespmnding area is shown. Not
all of the correspondences are an exact fit with “Roboticstvi” a specialty where we define
“Robotics/CPS” as an area with the topic of Vision in the I®3gi area. Similarly, the “Graph-
ics/Visualization” specialty is mapped to the ImageScaareen though the topic of Visualization
is clustered under the DataSci area. The result is that 1208 areas from Table 7 are associated
with a specialty in Table 10.

The two graphs in Figure 7 plot the percentage of PhDs pratiagainst the percentage of
faculty positions sought and the percentage of facultytmrs filled for all institutions (as previ-
ously shown in Figure 4). The 12 areas most clearly corredipgrto specialties in Table 10 are
shown in each graph.

In the left graph of Figure 7, Security is the area with mostiobs discrepancy between
percentage of PhDs produced (4%) and faculty positionstgo{®)%). Most other areas are
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Table 10: 2017 Taulbee Survey New PhD by Specialty

Specialty Cnt (%) Corresponding Area
Artificial Intelligence 246 (13%) | Al/DM/ML
Software Engineering 126 (7%) | SoftEngr
Networks 111 (6%) | Sys/Net
Database/Information Retrieval 110 (6%) | DB
Graphics/Visualization x 93 (5%) ImageSci
Theory and Algorithms 84 (5%) | Theory/Alg
High-Performance Computing 83 (3%) Sys/Net
Security/Information Assurance 80 (6%) Security
Robotics/Vision 80 (4%) Robotics/CPS
Hardware/Architecture 79 (4%) | Arch
Human-Computer Interaction 58 (2%) HCI
Programming Languages/Compilers 51 (3%) Compiler/PL
Informatics: Biomedical/Other Scienge 49 (4%)
Operating Systems 48 (3%) Sys/Net
Information Science 40 (2%)
Information Systems 28 (1%)
Social Computing/Social Informatics 17 (1%)
Scientific/Numerical Computing 15 (1%) CompSci
Computing Education 14 (1%)
Other 382 (22%)
Total 1834 (100%)
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Figure 7: Percentages of Areas of PhDs Produced vs. Areagh86illed for All Institutions
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relatively close to the diagonal indicating similar peragyes of PhDs produced and positions
sought.

In the right graph of Figure 7, Security and Al/DM/ML are theeas with the highest discrep-
ancy between PhDs produced and positions filled with a ned%@f and 6% more positions filled.
On the other side of the diagonal, Sys/Net has the highegiemegéntage discrepancy (5%) of PhDs
produced more than positions filled.

4 Summary and Future Work

This work directly follows previous work that analyzed camt and future Computer Science needs
via advertised tenure-track faculty searches for 2018s fidliow-on work looked to understand the
relative success of institutions in hiring the tenuredftentrack faculty in the areas of Computer
Science that were being sought. The primary tool used fentloirk was a survey.

An email message with a link for the survey was sent to a seavobact at 456 institutions.
Survey responses were obtained from 176 institutions ggainted seeking tenure-track faculty in
2018. The distribution of survey responses based on itistital type was in roughly the same
proportion as for all institutions that were searching femure-track faculty. Survey respondents
reported seeking a total of 363 faculty positions.

Survey respondents reported filling a total of 269 tenuaeiifaculty for an aggregate success
rate of 74%. Examination on the success of the search for@aitie 176 institutions found that
22% of institutions failed to hire any faculty, while 54% seeded in hiring at least as many faculty
as were being sought. These percentages are comparableey sesults from 2017. In terms of
results for different types of institutions, the top-10@Ahstitutions had the smallest failed search
rate of 7% while BS institutions had the highest failed skaate of 31%. Public PhD (62%) and
private PhD (58%) institutions had the highest rate of lgidn least as many faculty as were being
sought. Public MS&BS (48%) institutions had the lowest e rate in hiring as many faculty
as were being sought.

Reported results on the previous position for hired facatligw that three types of such po-
sitions predominant. 29% of hired faculty start with a newhrned PhD, 27% were previously
in a tenured or tenure-track position at another institutamd 23% were previously in a post-
doc/researcher position. These results are similar teethro2017.

Survey respondents reported on the number of hires in ea&B ofustered areas. The clus-
tered area of Al, Data Mining and Machine Learning (Al/DM/Maccounted for 19% of the
filled positions. Security accounted for the next most wi4dlof the filled positions while Sys-
tems/Networking and Theory/Algorithms were next with eatl8% of filled positions. Further
clustering of results for the AI/DM/ML, Databases and Dat&eSces areas finds that 28% of hires
were “Data Oriented.”

In comparing the areas of filled positions with the areas imnctvipositions were sought, the
Theory/Alg, AI/DM/ML and OtherCS areas showed the biggesit positive net difference per-
centage of positions filled and sought. In contrast, the af&curity showed the biggest negative
difference with 14% of filled positions, but 20% of sought pioss. The area of DataSci had a
8% negative net percentage difference between filled andhgquositions. Data-oriented areas
accounted for 31% of sought positions and 28% of filled pos#i In general, the net percentage
differences between areas sought and filled were smallerdinalar results in 2017.
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A final analysis uses Taulbee Survey results to compare &e&hD production with area of
faculty positions sought and filled. Security is the areahvmtost obvious discrepancy between
percentage of PhDs produced (4%) and faculty positionshed@§%). Security and Al/DM/ML
are the areas with the highest discrepancy between PhDageddnd positions filled with a net
of 10% and 6% more positions filled than PhDs produced.

In summary, the results show a mix of success with just ovét B9 institutions hiring at
least the number of faculty they were seeking. In terms dsral/DM/ML, Databases and Data
Science collectively represent 28% of positions filledhailigh PhD production in these areas was
not this high. There was much stronger demand for positinr&eicurity than PhD production or
positions actually filled. Each of these results is complaratbresults from a similar study in 2017.

A direction for future work is to continue to improve the sapwinstrument. Continued collec-
tion of ad data and subsequent surveys allows the succeasulifyf hiring to be tracked over time.
Better integration with the Taulbee Survey could help toarsthnd why searches succeed or fail.

Acknowledgment

We would like the acknowledge the 176 institutions that cesfed to the survey. A list of these
institutions is included in Appendix B. Without these respes this report would not be possible.
A better understanding on the relative success of facutipdnin Computer Science is important
for us all. Thank you.

References

[1] Craig E. Wills. Outcomes of advertised computer sciefaoellty searches for 201 Tomput-
ing Research News, 29(10), November 2017. Full report at
http://web.cs.wpi.edu/"cew/papers/outcomes17.pdf

[2] Craig E. Wills. Analysis of current and future computefence needs via advertised faculty
searches for 2018Computing Research News, 30(1), January 2018. Full report at
http://www.cs.wpi.edu/"cew/papers/CSareas18.pdf

[3] Stuart Zweben and Betsy Bizot. 2017 CRA Taulbee Surv€pmputing Research News,
30(5), May 2018.
https://cra.org/wp-content/uploads/2018/05/2017-Tau Ibee-Survey-Report.pdf

17



A Survey

The following shows the instructions and questions useth®survey completed by respondents.
All numeric questions are answered with a radio-buttona®le of O, 1, 2, 3, 4, 5-6, 7-8, or 9+.
No response for a question is mapped to 0.

A.1 Questions

Q1 Please complete the following short survey concerning gepartment’s outcome in hiring of
tenured/tenure-track Computer Science (or closely rdlptegram) faculty in 2018. At the
end of the survey you will be able to see tabulated results fother respondents. An anal-
ysis of the results will be made available to the communityilsir to the report on hiring out-
comes from 2017 available attps://web.cs.wpi.edu/"cew/papers/outcomesl1?.pdf
Again this survey is only for the hiring of tenured/tenuraek faculty. Thank you

Q2 How many tenured/tenure-track faculty were you seekingr®inh 2018 (to begin in 2018 or
2019)?

Q3 How many tenured/tenure-track faculty have you hired in@Qa begin in 2018 or 2019)?

Q4 How many tenure/tenure-track faculty were hired in eachheke area clusters (total across
all areas should reflect the total number of hired facultyy¥e&erence, constituent topics for
each area are availabletdtps://web.cs.wpi.edu/"cew/papers/topicareas18.pdf
Al/Data Mining/Machine Learning
Architecture
Bioinformatics
Compilers/Prog Languages
Computational Science
Data Science
Databases
Games
Human Computer Interaction
Image Science
Mobile/Ubiquitous Computing
Robotics/Cyber-Physical Systems
Security
Software Engineering
Systems/Networking
Theory/Algorithms
Other CS
Other Interdisciplinary

Q5 How many tenure/tenure-track faculty were hired with themnediately-preceding position
(total across all previous positions should reflect thel tmaanber of hired faculty)?
All, But Dissertation
Newly Completed PhD
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Post Doc/Researcher

Other Non-Tenure-Track Faculty Position
Tenured/Tenure Track Position at Another Institution
Non-Academic Position

Other

Q6 Please provide any additional feedback you would like tosig® on hiring tenured/tenure-
track faculty in 2018. Any feedback will not be shared in thiblic survey tabulation.
[Open Text Response]

Q7 After continuing from this page you are done with the surveg will be redirected to a link
showing numerical tabulation of results received thusTaank you for your contribution.

[Respondents redirected to page showing aggregated e=spéor Q2-Q5.]
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B Participating Institutions

The following 176 institutions provided responses to thevey They are listed based on highest
degree offered with PhD institutions sub-divided if theyé&a top-100 U.S. ranking. Institutions
are further denoted as public U.S. (no designation), mivasS. (designated with, or non-U.S.
(designated with).

B.1 PhD100

Arizona, Auburn, Bostoh Brandeis, Brown*, Cal TecHh, California Irvine, California Santa
Barbara, California Santa Cruz, Carnegie Metlo@lemson, Colorado School Mines, Delaware,
Florida, Florida St, George Mason, George Washingt@eorgia Tech, Harvard lowa, Johns
Hopkins', Maryland Baltimore County, Massachusetts, Minnesotérakka, New Mexico, North
Carolina, North Carolina Charlotte, North Carolina St, obamé, Ohio State, Oregon, Penn-
sylvanid, Princetori, Rochester Institute of TechnologyRutgers, Southern CaliforriaStevens
Institute of Technology SUNY Stony Brook, Tennessee, Texas Arlington, Texas Ballafts,
Utah, Worcester Polytechnic Instittite

B.2 PhDMore

Alabama, Alabama Birmingham, Alabama Huntsville, Alb&r@ern’, Depaut, KAIST Kored,
Massachusetts Boston, Memphis, Miamissouri, Montclair St, New Hampshire, Oakland, Ok-
lahoma, Oklahoma St, RyersgrSouth Alabama, SUNY Binghamton, Texas St, Toyota Techno-
logical Instituté, Utah St, Virginia Commonwealth, Wayne St, Wyoming

B.3 MS

Americart, Austin Peay St, Bowling Green St, California St Fullert@alifornia St San Marcos,
Central Arkansas, Central Connecticut St, Christopherpgsty CUNY John Jay College, Eastern
Michigan, Fitchburg St, Fordhamlllinois Springfield, Loyola U Chicagq Minnesota Duluth,
Monmouth, Nebraska Omaha, North Florida, San Diego St, San Fran8gc®outhern Oregon,
SUNY Oswego, Tennessee Tech, Villantwd/est Chester, Western Washington, Wisconsin River
Falls, Wisconsin Whitewater, Youngstown St

B.4 BS

Air Force Academy, Alaska Anchorage, Albright Collégémherst Collegg Augsburg, Au-
gustana College Baldwin Wallacé, Bard Collegé, Bates College Bemidji St, Benedictine
Colleg€, Berry Collegé, Bloomsburg, Boston CollegeBucknell, Carleton Collegge Coastal
Carolina, Colby College Colgaté, College of New Jersey, College of Saint Benedict & Saint
John’s, College of Saint Rose Creightori, DePauw, Dickinson Collegé Eckerd Collegg
Elmhurst Collegg Elon*, Evansvillé, Furmari, Gordon Collegg Hartford:, lllinois St, lllinois
Wesleyan, Indiana Pennsylvania, Indiana Wesleyalames Madison, John CarrglKettering',
Lake Superior St, Macalester CollégeMary Washington, Massachusetts College Liberal Arts,
Mercer, Merrimack Collegé, Middlebury Collegé, Millersville, Montana Tech, New College
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Oberlin College, Otterbeiri, Ramapo College, Rhodes Collég&ichmond, Rider, Roanoke
Colleg€, Rocky Mountain College Rose-Hulman Institute San Diegd, Simmons College
Simpson College Sioux Fall$, Smith Collegé, Sonoma St, St LawrenteSt Olaf Collegé,
SUNY Brockport, SUNY Fredonia, SUNY Oneonta, Wentworthtituge Technology, Western
St Colorado, Westminster CollegeWheaton College Whittier Collegé, Wisconsin Oshkosh,
Worcester St, Yeshiva
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