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Imagine a circle that contains all of

human knowledge
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By the time you finish elementary

school, you know a little
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By the time you finish high school, you

know a bit more
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With a bachelor's degree, you gain a
specialty
BT ZLF0, 1T — JE
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A master's degree deepens that
specialty
RLZ R T —E M
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Reading research papers takes you to

the edge of human knowledge
PEFIEX i 1T EBIN FEHTRAIL S
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Once you're at the boundary, you focus
—BEXIR, 1= EFEET

http://matt.might.net/articles/phd-school-in-pictures/ 1
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You push at the boundary for a few

years
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Until one day, the boundary gives way
ERE—X, FREXT
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And, that dent you've made is called a
Ph.D
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Of course, the world looks different to

you now
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DISSERTATION OR THESIS

Not all graduate dissertations are
submitted for publication

SUBMISSION TO JOURNAL

Maijority of articles are rejected outright,

" "
nature @ Sprlnger prior to entering the peer review cycle
Acceptance rates vary, but top-tier publishers
7.6% accept <20% of articles that are submitted.

W
~8%

American Association for

the Advancement of Science 10.2%

) ™
l; Clarlvate https://www.science.org/content/page/journal-metrics. 18

https://journalinsights.elsevier.com/journals/0142-9612/acceptance_rate.
https://www.nature.com/nature/for-authors/editorial-criteria-and-processes
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Prior work finds a diversity paradox: Diversity breeds innovation,
yet undemrepresented groups that diversify onganizations have less
successful careers within them. Does the diversity paradoe hold for
scientists as well? We study this by wtilizing a near-complete pop-
ulation of ~1.2 million US doctoral recipients from 1977 to 2015 and
following their careers into publishing and faculty positions. We
use text analysis and machine learning to answer a series of ques-
tions: How do we detect scientific innovations? Are underrepre-
sented groups more Iltely m generate sdentific innovations? And

other scholars, how “distal” those linkay
sequent returns they have to scienti % y
s spanning th Il scientific disciplines, 2
all US doctorate-awarding institutions. Through them we are able
1} to compare minority scholars’ rates of sci © novelty vis-i
vis majority scholars and then ascertain whether and “hy their
novel conceptualizations 2) are taken up by others and, in turn,
3) facilitate a successful research career.

are the i wesented groups amd
rewarded? Our analysEs show that underrepresented groups
produce higher rates of sdentific novelty. However, their novel
contributions are devalued and discounted: For example, novel
contributions by gender and racial minorities are taken up by
other scholars at lower rates than novel contributions by gender
and racial majorities, and equally impactful contributions of gender
and radal minorities are less likely to result in successful scientific
careers than for majority groups. These results suggest there may
be umwarranted reproduction of stratification in academic careers
that discounts diversity's role in innovation and partly explains the
underrepresentation of some groups in academia.

diversity | innovation | science | inequality | saciology of science

lnnm‘u[icm drives scientific progress. Innovation propels science
into uncharted territories and expands humanity's undhe:

ing of the natural and social world. Innovation is also belie
be predictive of successful scientific careers: Innovators
ence’s trailblazers and discoverers, so producing innovative s
ence may lead to successful academic careers (1). At the same
time, a comman hvpothesis & that demographic diversity brings
such innovation (2-5). Scholars from underrepresented g’tmph
have origins, concerns, and experiences that differ from groups
traditionally represented, and their inclusion in academe diver-
sifies scholarly perspectives. In fact, historically undemrepresented
groups often draw relations between ideas and concepts that have
been traditionally missed or ignored {4—‘1‘] Given th demo-
graphic groups are unequally represented in academia, then one
would expect underrey cd groups to more scientific
innovation than overrepresented groups and have more successful
careers (1 Appendix). L|n[c1lmn.l[ ¢, the combination of the:
two relationships—diversity-innovation and innovation-careers—
fails to result and poses a paradox. If gender and racially un-
derrepresented scholars are likely to innovate and innovation
supposedly leads to successful academic careers, then how do
we explain persistent inequalities in scientific carcers between
minority and majority groups (8-13)? One explanation is that
the scientific innovations produced by some groups are dis-
counted, possibly leading to differences in scientific impact and
successful careers.

In this paper, we set out to identify the diversity—innovation
paradox in science and explain why it anses. We provide a system-
level account of science using a near-complete population of US
doctorate recipients (~1.2 million) where we identify scientific
innovations (14-19) and analyze the rates at which different de-
mographic groups relate scentific concepts in novel ways, the
extent to which those novel conceptual relations get taken up by

9284-9291 PHAS | April 28, 2020 | wol 117 | e 17

I ion as Novelty and Impactful Novelty in Text
Our dataset stems from ProQuest dissertations (20), which in-
cludes records of nearly all US PhD theses and their metadata
from 1977 1o 2015: student names, advisors, institutions, thesis
titles, abstracts, disciplines, etc. These structural and semantic
footprints enable us to consider students’ rates of innovation at
the very onset of their scholarly careers and ther academic
trajectory afterward, ie., their st conceptual nnovations
and how they correspond to successful academic careers (21).
We link these data with several data sources to arrive at a near-
complete ecology of US PhD students and their carcer trajec-
tories. Specifically, we link ProQuest dissertations to the US
Census data {2000 and 2010) and Social S Administration
data (1900 to 2016) to infer demographic information on stu-
dents’ gender and race (ie., name signals for white, Asian, or
presented minority [Hispanic, African American, or
ative American|; see Materials and Methods and S1 Appendix);
we link ProQuest dissertations to Web of Science, a lar, 4
publication database with ~38 million academic publications
{1900 to 2017), to find out which students have continued re-
search carcers, and we weigh our inferential analyses by pop-
ulation records of the number of PhD recipients for each distinct
university-year combination to render results generalizable w
the population ($1 Appendix).

Significance

By analyzing data from nearly all US PhD recipients and their
dissertations across three decades, this paper finds de-
ically und P d students innovate at higher
rates than majority students, but their novel contributions are
dlsmumed and kess Ill(elyI to eamn them academic positions. The
ing of minori i may partly explain their

ion in infl ial of academia.

Auwsthar contributions: B Hafstra, W.VLK., and DA M. designed respardh; B. Hofstra, VK,
SMLMG. E. He, DL, and D.AM. performed reseanch; B. Hofitra, VALK, SMAN.G., B. He,
.., and DAM. contributed new reagentsianalytic tools; 8. Hofstra, VALK, SM.-N.G.,
E. He, D1, and D& M. analyzed data; and B. Hofsira and DA M. wrate the paper.
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Citation Indexes for Science

A New Dimension in Documentation

through Association of Ideas

“The uncritical citation of disputed
data by a writer, whether it be deliberate
or not, is a serious matter. Of course,
knowingly propagandizing unsubstanti-
ated claims is particularly abhorrent,
but just as many naive students may be
swayed by unfounded assertions pre-
sented by a writer who is unaware of the
criticisms. Buried in scholarly journals,
critical notes are increasingly likely to
be overlooked with the passage of time,
while the studies to which they pertain,
having been reported more widely, are

Eugene Garfield

approach to subject control of the litera-
ture of science. By virtue of its different
construction, it tends to bring together
material that would never be collated by
the usual subject indexing. It is best de-
scribed as an association-of-ideas index,
and it gives the reader as much leeway
as he requires. Suggestiveness through
association-of-ideas is offered by conven-
tional subject indexes but only within the
limits of a particular subject heading.

If one considers the book as the macro
unit of thought and the periodical article

Unique
Data
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 Dr. Garfield 195581 Science &EFRIENIEE
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Institution University of Oregon
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Collection ProQuest Dissertations & Theses
211 Cited references

Published date 2015
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PD-1 Functionon T Cells in and Anti-PD-1-Mediated Autoi ity

{ES: Collier, Jenna Lynn (Collier, Jenna Lynn)
Harvard University
EARBIE: 2023
E#3|: 2023-06-21
SCAkBY: Dissertation/Thesis
wmE:
| lated ad ts (irAEs) are a ially lif complication of PD-L cancer immunotherapy in pauents Adeeper understanding of irAEs is essential
to inform strategies to treat and monitor irAEs. This know|edge may also uncover information about the arising i diseases. In this
thesis, | investigated how anti-PD1 affects i by g two i studies. First, | studied how the cellular states of diabetogenic T cells in anti-PD-1-
induced T1D differ from those in spontaneous T1D in non-obese diabetic (NOD) mice. Using a combination of scRNA-seq, TCR-seq, and flow cytometry studies, | identified
significant di inthe of di ic T cells iating anti-PD-1-induced T1D compared to spontaneous T1D. Anti-PD-1-induced T1D showed a

ignific increase in proli ive and i tor-like CD8 + T cells, while spontaneous T1D is largely dominated by memory T cell subsets. Moreover, |
determined that anti-PD-1 increases TCR sharing between the pancreas and periphery, which suggests that analysis of blood T cells may be an effective strategy to monitor
irAEs rather than relying on the autoimmune target organ. Secondly, | examined the effect of interactions of PD-1 and TIGIT on T cells in autoimmunity. Given the critical
roles of conventional CD4 + T cells (Tcon) and Treg in promoting and suppressing EAE, respectively, | analyzed the transcriptional profiles of CD4 + T cells in the spleen and
CNS of mice with EAE treated with anti-PD-1 at peak of disease and used the TCR as a molecular barcode to identify individual clonotypes. | found that anti-PD-1 exacerbated
disease by promoting clonotype expansion of Th1 in the central nervous system (CNS) and reduced the proportion of Treg in the CNS that have shared TCRs in the spleen.
These findings suggest that anti-PD-1 reduces Treg in the CNS which allows for clonotype expansion of encephalitogenic Tcon. Thus, using a combination of in vivo mouse
models, transcriptomic, and phenotypic analyses, | have revealed the blood as a potential site for monitoring irAEs, identified differences in diabetogenic T cells in anti-PD-1-
induced and spontaneous T10; and determined differences in Treg and Tcon clonotypes in EAE in mice treated with anti-PD-1 versus controls.

IR e E

Immunology; Cellular biology; Oncology; Biology

{EEXEA

Autoimmunity; Anti-PD-1; T cells; Non-obese diabetic; TiD

gkt
e

Harvard University, Medical Sciences, Massachusetts, United States
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FRSCITE: Cell Biology; Immunology; Life Sciences & Biomedicine - Other Topics; Oncology

XEHER

B English

ARES: PQDT:68535803
ISBN: 9798377620716
S

Sharpe, Arlene
ERAMR

Pillai, Shiv; Dougan, Michael; Kuchroo, Vijay; Hafler, David; Kissler, Stephan; Lichtman, Andrew
)

Medical Sciences
PlUEHR

Ph.D. (Doctoral)
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Empowering Deep Learning with Graphs
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You, Jiaxuan
O 2023 54 2021 | Stanford University
D 2022 1,621 Deep learning has reshaped the research and applications in artificial intelligence. Modern deep learning models are primarily designed for
O 2021 1.935 regular-structured data, such as sequences and images. These models are built for tasks that take these regular-structured data as the input (e.g.,
D 2020 1.401 classification, regression), as the output (e.g., generation), or as the structural prior (e.g., neural archi .. BrEE
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O 2022 28 2021 | Stanford University
D 2021 Sl Deep learning has reshaped the research and applications in artificial intelligence. Modern deep learning models are primarily designed for
O 2020 27 regular-structured data, such as sequences and images. These models are built for tasks that take these regular-structured data as the input (e.g.,
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Resource and Data Efficient Deep Learning Hiht:
{E&: Coleman, Cody Austun (Coleman, Cody Austun) Stanford University, California, United States
Stanford University
=]
tHARERE: 2021 é‘éuuf ﬁ:ﬂé

©&3l: 2023-06-21
HRFEBY: Dissertation/Thesis

HE:

oy
Using massive computation, deep learning allows machines to translate large amounts of dat: Kﬁk{ﬁ%
applications like virtual assistants and autonomous vehicles. As datasets and computer syster
models, creating an expensive appetite in practitioners and researchers for data and computa ]Eﬁl E ng[]sh
and improve both the computational and data efficiency of deep learning. First, we introduce
learning system performance. Researchers have proposed numerous hardware, software, and )\ﬁ:— PQDT:64 876
learning. While some of these optimizations perform the same operations faster (e.g., increasi
procedure (e.g., reduced precision) and can even impact the final model’s accuracy on unseer ISBN: 979 610
efficiency, it has been difficult to compare and understand the impact of these optimizations. -%Uﬁ
compare different system designs and use it to evaluate high performing systems by organizin
now grown into an industry standard benchmark co-organized by over 70 organizations. Seco ~ Zaharia, Matei; Bailis, Peter; Li, Fei-Fei
efficiently. Data selection methods, such as active learning and core-set selection, improve thi Emgﬁﬂ
points to label or train on. Across the data selection literature, there are many ways to identify
prohibitively expensive to apply in deep learning because of the larger datasets and models.1  Ph.D. (Doctoral)

FUFR
2021

3R ME: Computer Science
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Matei Zaharia 3FIISEITHIS

Associate Professor, Computer Science
matei@berkeley.edu
Google Scholar | LinkedIn | Twitter

I'm an associate professor at UC Berkeley (previously Stanford), where | work on computer systems
and machine learning. I'm also co-founder and CTO of Databricks.

ie3EkS
Efficient Interests: I'm interested in computer systems for large-scale workloads such as Al, data analytics
Thaker pr;  a@nd cloud computing. In 2016, | co-started the Stanford DAWN lab to work on infrastructure for
2022 |Stan  usable machine learning. My recent projects include programming models for LLM applications,
Thisthesis  €fficient runtimes for ML and analytics, quality assurance tools and Al-based data analytics
fordistrib.  Systems. | am also interested in data privacy, and have worked on systems that can provide
(BSP)exec  scalable privacy for communication, Internet queries and SaasS applications.
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Interests

Teaching
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O 2023 102 2022 | Arizona State University
D 2022 3,000 Event detection refers to the task of identifying event occurrences in a given natural language text. Event detection comprises two subtasks;
D 2021 4.038 recognizing event mention (event identification) and the type of event (event classification). Breaking from the sequence labeling and word
D 5020 270 classification approaches, this work models event detection, and its constituent subtasks of trigger identification .. BTEE
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