Working Paper Series

Demographic Differences in
Letters of Recommendation
for Economics Ph.D. Students

WP 24-11 Beverly Hirtle

Federal Reserve Bank of New York

Anna Kovner
Federal Reserve Bank of Richmond

This paper can be downloaded without charge FEDERAL RESERVE BANK
from: http://www.richmondfed.org/publications/ OF RICHMOND®

Richmond = Baltimore = Charlotte



Demographic Differences in Letters of Recommendation for Economics Ph.D. Students
Beverly Hirtle and Anna Kovner

Richmond Fed Working Paper

October 2024, No. 24-11

Abstract

We analyze 6,400 letters of recommendation for more than 2,200 economics and finance Ph.D. graduates
from 2018 to 2021. Letter text varies significantly by field of interest, with significantly less positive and
shorter letters for Macroeconomics and Finance candidates. Letters for female and Black or Hispanic job
candidates are weaker in some dimensions, while letters for Asian candidates are notably less positive
overall. We introduce a new measure of letter quality capturing candidates that are recommended to “top”
departments. Female, Asian, and Black or Hispanic candidates are all less likely to be recommended to
top academic departments, even after controlling for other letter characteristics. Finally, we examine early
career outcomes and find that letter characteristics, especially a “top” recommendation have meaningful
effects on initial job placements and journal publications.

JEL classification: Al11, A23, J15, J16
Key words: recommendation letters, gender in economics, race and ethnicity in economics, research
institutions, professional labor markets

Hirtle: Federal Reserve Bank of New York (email: beverly.hirtle@ny.frb.org). Kovner: Federal Reserve
Bank of Richmond (email: anna.kovner@rich.frb.org). The authors would like to thank Rain Condie,
Natalia Fischl-Lanzoni, Lily Gordon, Jasper Yang, and Sarah Zebar for excellent research assistance and
Jenna Filipkowski for helping us access the recommendation letters used in the analysis.

This paper presents preliminary findings and is being distributed to economists and other interested
readers solely to stimulate discussion and elicit comments. The views expressed in this paper are those of
the author(s) and do not necessarily reflect the position of the Federal Reserve Bank of New York, the
Federal Reserve Bank of Richmond, or the Federal Reserve System. Any errors or omissions are the
responsibility of the author(s).

To view the authors’ disclosure statements, visit
https://www.newyorkfed.org/research/staff_reports/sr1129.html.



Letters of recommendation from faculty advisors play a critical role in the job market for Ph.D.
economists, especially for those just completing their graduate studies. Typically, a new or recent Ph.D.
provides several pieces of information to prospective employers, including a curriculum vitae (CV) sum-
marizing the candidate’s research interests and accomplishments, education, and employment history; a
recent example of the economist’s research (the job market paper); and two or three letters of recom-
mendation from faculty members who have worked closely with the candidate, typically as thesis advi-
sors. These letters of recommendation summarize the candidate’s research and provide an assessment of
its quality and likely impact. More broadly, the letters provide assessments of the candidate’s capacity to
generate impactful research in the future, the quality of the candidate’s teaching and, in many cases, what
sorts of institutions should find the candidate to be of most interest.

Patterns in letters of recommendation matter because these letters provide information to pro-
spective employers that might not be obvious from a candidate’s CV and research papers alone. The let-
ters can provide a better understanding of a candidate’s research interests as well as an informed assess-
ment of a candidate’s future potential. At their best, they can be an effective way of conveying qualitative
(“soft”) information about a candidate. As such, recommendation letters can help employers sort through
a large number of candidates and identify those appropriate for further attention, such as a first round
interview or a fly-out for an onsite interview.

But these letters can also have shortcomings. First, they offer a subjective view of the candidate
that can be difficult to put in context, especially if the prospective employer does not know the letter
writer or the past candidates the writer has assessed. This can put candidates from less prestigious Ph.D.
programs or those studying with more junior or less well-known faculty advisors at a disadvantage. Sec-
ond, the information in the letters is not standardized, meaning that it is sometimes necessary to extract
from the text the assessment the letter provides. Third, letters of recommendation can be subject to con-
scious or explicit bias or unconscious bias, to the extent that there are social stereotypes about different
types of candidates. Finally, there may be similarity or affinity bias, a particularly difficult issue for the
economics profession, where faculty members are overwhelmingly white and male.?

We examine 6,400 letters of recommendation submitted for more than 2,200 economics and fi-
nance Ph.D. candidates for entry-level economist positions at a large, research-oriented U.S. policy insti-
tution from 2018 to 2021. We look at letter characteristics such as length (number of words) and use of

“standout” and “grindstone” words and find that letters for female and Black or Hispanic candidates are

2 According to a 2020 Brookings report, 23 percent of economics faculty in academia are women and 21 percent are
minorities (Black, Hispanic, Asian, and other minorities). See Akee (2020).



weaker in some dimensions while letters for Asian candidates are notably weaker overall. When we turn
to a binary measure which places more importance on identifying students at the far-right tail of potential,
the results are quite stark. Female, Asian, and Black or Hispanic Ph.D. candidates, all under-represented
in the economics profession, are less likely to be described as candidates who should be placed in the very
“top” departments, a finding that holds when we control for other letter characteristics, for field of spe-
cialization, and for the caliber of the Ph.D.-granting institution. Finally, we examine the impact of letter
characteristics on early career outcomes, including initial job placements and journal publications, finding
that letter length and a “top” recommendation are positively associated with these outcomes. Even con-
trolling for letter characteristics, we find less positive early career outcomes for female, Asian and Black
or Hispanic job candidates in at least some dimensions.

Previous research has explored differences in recommendation letters for underrepresented pop-
ulations. This includes evidence of gender-based differences in recommendation letters submitted for
positions across a variety of academic fields, including faculty positions in chemistry and biochemistry
(Schmader et al. 2007), geoscience (Dutt et al. 2016), at medical schools or residency programs (Trix and
Psenka 2003, Heath et al. 2019, Isaac et al. 2011, Lin et al. 2019), for assistant professor positions (Madera
2018), and for undergraduates applying for international research programs (Houser and Lemmons 2016).
However, some papers using more recent data have found no or only minor gender-based differences in
letters for medical residency programs (Chapman et al. 2022, French et al. 2019, Kobayashi et al. 2019,
Powers et al. 2020) and some studies have found more positive letters for female candidates, including
longer, more specific, more positive in tone letters for applicants to masters programs in data and com-
puter science (Zhao et al. 2023) and few gender differences, or more positive letters for women in exper-
imental particle physics (Bernstein et al 2022). Two of the more recent studies (Chapman et al. 2022 and
Powers et al. 2020) also examine differences by race, finding that letters written for under-represented
minorities were less likely to include “standout” descriptors such as “outstanding” or “exceptional” and/or
more likely to include “grindstone” words such as “diligent” or “hard-working.”

In a study closely related to our own, Eberhardt et al. (2023) examine letters of recommendation
for economics faculty positions at a large U.K. research university and find widespread differences in the
attributes emphasized for male versus female candidates. In particular, they find that letters for female
candidates are more likely to use “grindstone” terms and, in some cases, are less likely to use terms citing
ability. Similarly, Baltrunaite et al. (2022) find differences in language in letters written for male and fe-
male economics Ph.D. candidates at two large Italian research institutions and that these differences neg-

atively affect subsequent career outcomes.



Our work draws on and extends the previous analysis of letters of recommendation in economics
in several ways. First, our sample predominantly reflects candidates receiving Ph.D.’s in economics or fi-
nance from U.S.-based research universities, in contrast to earlier studies, which have created samples
from European-based institutions. Further, based on self-identified information, we assess whether let-
ters of recommendation vary systematically based on the applicants’ race or ethnicity, as well as their
gender. To the best of our knowledge, our paper is the first to examine these factors in economics recom-
mendation letters. We also examine differences in letters by the candidate’s field of study to see if there
are meaningful differences across disciplines in the tone and content of letters. Finally, we examine dif-
ferences in the letter content by gender of the letter writer, as in prior work.

We analyze the text of 6,365 recommendation letters received by a large U.S.-based research
institution for 2,227 new Ph.D. job candidates during four recent annual recruiting cycles (2018 to 2021).
These letters come from candidates who applied for entry-level economist positions that were widely
advertised in venues typically accessed by Ph.D. candidates graduating from U.S., European and other
Ph.D.-granting universities. About 80 percent of the applicants are from U.S. Ph.D. programs. While the
candidates are thus not necessarily a random sample of all new Ph.D.’s on the market in those years, the
demographic characteristics of the applicant pool are reasonably close to those of the overall cohort of
new Ph.D.’s, based on comparisons with aggregate data published by the American Economic Associa-
tion’s (AEA) Committee on the Status of Minority Groups in the Economics Profession (CSMGEP) and the
Committee on the Status of Women in the Economics Profession (CSWEP).

We pair the recommendation letters with information supplied by the candidates about their pri-
mary and secondary fields of research interest, their Ph.D. granting institution, and confidential infor-
mation about their self-identified gender, race, and ethnicity.® From analysis of the letter writers, we iden-
tify the letter writer’s gender and whether the writer is Asian* (based on name-matching supplemented
by hand searches). Using Natural Language Processing (NLP) techniques, we identify key characteristics of
each letter, including overall word count and the number of words associated with standout and grind-
stone characteristics, respectively. In this, we mirror much of the earlier literature, including Eberhardt et
al.’s (2023) focus on “grindstone” versus “ability” language. We further identify language contained in

many of the letters providing the letter writer’'s recommendation for the caliber of hiring institution

3 Information on gender and race/ethnicity was collected for statistical purposes on a voluntary basis from all job
applicants to the organization, not just for economists. This information candidates submitted was not used in the
hiring process and was not provided to hiring managers or those reviewing or interviewing job candidates.

4 We are unable to identify the race/ethnicity of the full set of letter writers, as current name-based identification
techniques yield low-certainty outcomes except for Asian names.



appropriate for the candidate — in particular, whether the letter writer recommends the candidate to a
“top” department. Finally, we name-match the sample of candidates to faculty lists at top 20 economics
and finance departments following their PhD graduation year and to authors of journal publications from
EconlLit® in the three year-period following graduation to assess early career outcomes.

Considering our results in the context of other studies of economics Ph.D.’s (Baltrunaite et al.
(2022) study of candidates at Italian universities and Eberhardt et al. (2023) study of the U.K.), our results
are consistent with those papers’ findings that letters for female candidates contain higher shares of
grindstone words, which are sometimes interpreted as “damning with faint praise”. Baltrunaite et al.
(2022) find more evidence of differences in gender along some dimensions such as standout words, while
our results are more similar to Eberhardt et al. (2023) that do not find statistically significant differences.
It is then tempting to conclude that our work suggests economics may compare favorably to the broader
context where studies of other fields have documented significant differences in letters for women. How-
ever, our finding that women are less likely to receive “top” recommendations, is more consistent with
the significant differences found results from other fields where women appear less likely to get the high-
est praise.

One novel contribution of the paper is to analyze the relationship between letters and race and
ethnicity, where we find the most meaningful differences, and which is not explicitly covered in the papers
analyzing economics letters.® Letters for candidates who self-identify as Asian are significantly shorter,
contain fewer standout words and more grindstone words, findings that remain when we correct for po-
tential selection bias in the candidate pool by limiting the sample to candidates from top 10 U.S. econom-
ics and finance programs or who are focusing primarily in Macroeconomics. We also find systematic dif-
ferences for letters written for candidates who self-identify as Hispanic or Black.” While the role of race
and ethnicity in letters of recommendation in economics has not been studied to our knowledge, these
results are consistent with those in some other fields where standout words are more likely to be used

for white surgical residents (Powers et al. 2020).

5 Econlit is published by the American Economic Association and provides bibliographic coverage of a wide range of
economics-related literature.

6 Baltrunaite et al. (2022) does not study race and ethnicity. Eberhardt et al. (2023) controls for ethnicity/race but
does not discuss the estimated coefficients.

7 Because the sample contains relatively few applicants who self-identify as Black or African American and due to
privacy concerns given the small sample, we combine these candidates with those who self-identify as Hispanic. In
results not reported here, estimated coefficients for Black candidates are more negative on some outcome variables
such as letter length.



We also find significant differences in the length and substance of letters by discipline. Letters
written for candidates who identify “Finance” or “Macroeconomics” as their primary field of interest are
shorter and use fewer grindstone words. Letters for candidates focusing on Macroeconomics also use
fewer standout words. The results are qualitatively similar when we limit our sample to candidates from
top 10 economics and finance programs and so are unlikely to be driven by the sample selection bias
(having a wider quality range of candidates in these fields than in other specializations). That said, candi-
dates focusing on Finance are more likely to be receiving their degree from a business school than candi-
dates in other fields, so the differences could reflect the type of school rather than the field per se. We
also run specifications containing a control for business school as the Ph.D.-granting institution and the
results continue to hold in these specifications.

We find meaningful differences by gender and race in whether a letter recommends a candidate
to a very “top” economics department. Letters for female, Asian, and Black or Hispanic candidates are all
significantly less likely to include such a recommendation. These differences persist when we control for
the characteristics of the Ph.D.-granting institution, when we control for the characteristics of the letter
writer (both female and Asian letters writers are less likely to make such recommendations), and when
we limit our sample to candidates graduating from top 10 economics and finance departments. These
differences are both statistically and economically important. Letters for female candidates are 18 percent
less likely to contain a “top” recommendation than letters for male candidates, a result that holds even
when the letter writer is female. Letters for Black or Hispanic candidates are 30 percent less likely to con-
tain this recommendation than letters for white candidates, while letters for Asian candidates are 45 per-
cent less likely to have a “top” recommendation.

We explore the roles of similarity preference by examining the interactive impact of both the
candidate and the letter writer being female or Asian. We find that female letter writers are more likely
to make “top” recommendations for female candidates but that this interaction is insufficient to over-
come the lower rates of such recommendations by female letter writers and for female candidates in
general — that is, female candidates are still less likely to receive a “top” recommendation as compared to
other candidates even when the letter writer is female. In fact, because female letter writers are less likely
to make “top” recommendations overall, the gap for female candidates is actually larger when the letter
writer is also a woman.

While similarity in gender between the candidate and the letter writer is associated with better
letters, all else equal, Asian letter writers are less likely to make a “top” recommendation for Asian candi-

dates. While we cannot determine from our data how candidate-letter writer pairings are formed, our



results suggest that such pairings at best only partly offset and at worst actually exacerbate the lower
overall probabilities that these candidates receive a “top” recommendation.

In the final section of the paper, we examine the impact of letter characteristics on early career
outcomes. In particular, we examine initial job placements (whether a candidate’s initial job is at top 20
economics or finance department) and publications (the number of top journal publications a candidate
has within two years of receiving their Ph.D.). Controlling for candidate characteristics, field of interest,
Ph.D.-granting institution characteristics, and letter writer characteristics, we find that stronger letters are
indeed associated with better early career outcomes. Longer letters and a “top” recommendation are
both positively associated with the probability of having a top 20 initial job and with the number of top
journal publications. A higher share of standout words is associated with more top journal publications
while a higher share of grindstone words is negatively associated with early career publications. We find
evidence that early career outcomes are stronger for candidates from top 10 economics and finance pro-
grams and that some outcomes are weaker for female, Asian, and Black or Hispanic candidates, even after
controlling for letter characteristics.

Taken together, our findings suggest that there are meaningful differences in the content of rec-
ommendation letters correlated with the gender, race, and ethnicity of the candidate, as well as with field
of interest, and that these differences matter in predicting early career outcomes. This finding echoes
findings in earlier work (Baltrunaite et al. 2022 and Eberhardt et al. 2023) focusing on the impact of gen-
der. Our findings extend that analysis by focusing primarily on a set of candidates coming from U.S. eco-
nomics and finance programs and by examining the impact of race/ethnicity of both the candidates and
the letter writers.

The remainder of this paper is organized as follows. The next section (Section 2) describes how
we constructed the core data set of recommendation letters and provides an overview of the key charac-
teristics of the pool of applicants and letters. We also assess the representativeness of our sample by
comparing it to available information on the characteristics of the broader pool of U.S. economics Ph.D.
graduates. Section 3 discusses the techniques we used to characterize the content and tone of the letters
and presents our primary results, including univariate and multivariate (regression) comparisons by gen-
der, race and ethnicity, and field of interest of the candidate, as well as by the gender and ethnicity of the
letter writer and analysis of how letter characteristics are associated with early career outcomes. The
section also contains a series of robustness checks of the key findings. Section 4 is a summary and conclu-

sion.



2. Data

Our dataset comes from applications for economist positions at a large U.S. policy institution fo-
cused on economic research. Applications were received in the falls of 2017 to 2020 and we limit the
sample to candidates expected to receive their Ph.D.’s in the following year. Applications were solicited
in each year in any field of economics, with a focus on the following JEL classifications: C — Mathematical
and Quantitative Methods, D — Microeconomics, E — Macroeconomics and Monetary Economics, F — In-
ternational Economics, G — Financial Economics, H — Public Economics, J — Labor and Demographic Eco-
nomics, L — Industrial Organization, and R — Urban, Rural, Regional, Real Estate, and Transportation Eco-
nomics. Upon completion of an initial indication of interest in the position, candidates were asked to sub-
mit up to three letters of recommendation.

The resulting sample includes 2,227 candidates. Letters were generally made available in PDF for-
mat and converted to text, resulting in a sample of 6,365 letters, an average of 2.86 letters per candidate
(see Table 1). This number is slightly below the expected number of three as in some cases, we were
unable to convert some letters submitted as PDFs into text files or because candidates submitted fewer
than three letters. The average letter has about 1,150 words (see Table 4), with a significant amount of
variability.

We also know the Ph.D. granting institution of the candidates. The vast majority (approximately
80 percent) of candidates come from U.S. institutions. A significant minority come from business schools,
at approximately 11 percent of the sample. We categorize institutions as “Top 10 U.S. institutions” using
the US News and World Report rankings for economics departments and the W.P. Carey Business Intelli-
gence rankings of business school finance departments. Candidates from these institutions are overrepre-

sented, constituting 20 percent of the sample.

A. Demographics

In addition to submitting letters of recommendation, job candidates filled in additional demo-
graphic information, which is summarized in Table 1. Candidates were asked to indicate, on a voluntary
basis, their race and ethnicity using demographic groupings based on the U.S. Office of Management and
Budget (OMB) categories for race and ethnicity: White, Black or African American, American Indian or
Alaska Native, Asian, and Native Hawaiian or Other Pacific Islander. Candidates could also select “Two or
More Races,” or “Some Other Race,” for people who do not identify with any of the OMB race categories.
For ethnicity, candidates may select one of two OMB categories: “Hispanic or Latino” or “Not Hispanic or

Latino.” Candidates may also select “l do not wish to provide this information”; fewer than 1 percent of



candidates chose not to provide this information. We did not attribute race or ethnicity to candidates who
did not self-identify — these candidates, along with those who selected “Two or More Races” or “Some
Other Race” were dropped from the sample; approximately 2 percent of the original pool dropped for
these reasons. Almost 40 percent of the resulting set of Ph.D. candidates identify as Asian and 13 percent
as Hispanic. Very few candidates in our sample, approximately 1 percent, identify as Black or African
American.

Candidates were also asked on a voluntary basis to identify their gender, which could be “Male”,
“Female” or “I do not wish to provide this information.” For candidates who chose not to provide that
information we made use of pronouns used in the letters to assign the candidates to genders.® Thirty
percent of the candidates in our sample are women. As shown in Panel A of Table 2, female candidates
are more likely to be Asian, less likely to be Black or Hispanic, and less likely to be graduating from a top
10 economics or finance department than male candidates.

Information on gender and race/ethnicity was collected for statistical purposes on a voluntary
basis from all job applicants to the organization, not just for economists. This information candidates sub-
mitted was not used in the hiring process and was not provided to hiring managers or those reviewing or

interviewing job candidates.

B. Fields of Interest

Candidates selected primary and secondary fields of interest from a drop-down menu of choices.
We aggregate candidates’ primary field of interest to: Finance, Macroeconomics, International Econom-
ics, Labor/Microeconomics, and Other. Appendix Table Al shows the mapping of candidate fields of in-
terest to the full set of these categories. The most common primary interest fields are Finance (20%) and
Macroeconomics (26%).° Panel B of Table 2 shows candidates’ demographic and degree-granting institu-
tion characteristics by primary field of interest. Each column shows the mean of the demographic variable
for candidates with that primary field of interest. We compare candidates in each field of interest to the
pool of candidates not in that field and indicate if the means are statistically significantly different, indi-
cating a higher mean with + signs and a lower mean with — signs. Demographics vary significantly by field.
Labor and Other fields have a higher share of female candidates, while Finance and Macroeconomics have

lower shares of women (see also Panel A of the Table, which splits the sample by gender). Finance has a

8 At least one of the letters for each of the candidates who selected “I do not wish to provide this information”
included gendered pronouns that allowed for this assignment.

° “Other” is actually the most common response in the sample, at 32%, but contains a mix of underlying primary
fields of interest.



higher share of Asian candidates and a lower share of Hispanic candidates than other fields in our sample,
while Macroeconomics has the opposite (more Hispanic candidates and fewer Asian candidates). Finance
candidates are much more likely to come from business schools (42% for finance candidates as compared

to 5% or less for other fields).

C. Selection

Our sample is composed of candidates who chose to apply for an entry-level economist position
at a single U.S. research institution. This construction could raise concerns that the sample might not be
representative of the universe of Ph.D. candidates and thus that our results could reflect sample selection
bias rather than true differences in the letter characteristics for different categories of candidates. These
differences or omitted variables would have to arise from candidates of different quality being differently
likely to apply to the institution in ways that vary with candidate characteristics. For example, if only the
most talented women apply to this institution we would misattribute the positive selection of women
candidates to the institution as a positive effect for women. A priori we have no reason to believe that
there is differential selection by talent by candidate characteristics.

Ideally, we would address this concern by comparing characteristics of the candidates in our sam-
ple with information about the universe of candidates, including data on demographic characteristics and
field of study. We are not aware of a comprehensive database of economics Ph.D. graduates with infor-
mation on gender, race, ethnicity, and/or field of study. Instead, we make use of data from the American
Economic Association (AEA) committees that publish information on graduates of U.S. Ph.D. programs to
understand the representativeness of our sample. Table 3 tabulates statistics on gender, race, ethnicity,
and institution type (Top 10) for the subset of 1,565 candidates in our sample who receive Ph.D.’s from
U.S. economics (non-business school) programs. We compare the share of candidates who are female and
who attend top 10 economics programs (first two rows of the tables) to data from the Committee on the
Status of Women in the Economics Profession (CSWEP) for all U.S. economics programs. We compare
those who self-identify as Asian, Black, or Hispanic (bottom 3 rows of the table) to U.S. citizens and per-
manent residents receiving Ph.D.’s from U.S. economics programs based on data from the Committee on
the Status of Minority Groups in the Economics Profession (CSMGEP). We do not have information on
citizenship or immigration status in our data, so our comparisons of race and ethnicity will include a
broader set of candidates than in the CSMGEP data.

In our sample, 70 percent (1,565 of 2,227) of candidates receive Ph.D.’s from U.S. economics pro-

grams, so our comparisons cover a significant share of our regression sample. The remaining candidates
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are either graduates of non-U.S. programs or of business schools, neither of which are captured in the
AEA statistics. Turning to the table, the first thing to note is that our sample includes more than a third of
new Ph.D. recipients from U.S. economics programs during the sample period (1,565 of 4,415, or 35 per-
cent) so we are capturing a significant portion of the total.

In demographic terms, our sample is generally comparable to the universe of Ph.D. candidates
graduating from U.S. economics programs. Our sample has a similar share of female candidates (31 per-
cent versus 33 percent overall) so is representative in that dimension, but has a higher share of candidates
who self-identify as Hispanic or Asian. The share identifying as Asian is notably higher than in the CSMGEP
data (41 percent versus 14 percent), which likely reflects that our sample includes non-U.S. citizens and
permanent residents. At least one study (Bayer and Rouse 2016) finds that half of Ph.D.’s granted by U.S.
economics programs to temporary visa holders — candidates who would be in our sample but not in the
CSMGEP data — go to Asian candidates, which would be consistent with our sample demographics. Finally,
the share of candidates in our sample who self-identify as Black or African American is slightly smaller
than in the full sample of candidates (2 percent versus 3 percent overall). The very low share of Black
candidates is a documented feature of the economics profession at all levels from undergraduate majors
to senior faculty (see, for instance, Committee on the Status of Minority Groups in the Economics Profes-
sion 2023) that applies to our sample as well.

A potentially important way in which our sample differs from the universe of candidates is that it
has a higher portion of graduates from top 10 U.S. economics programs (27 percent versus 19 percent
overall). This over-sampling from the strongest Ph.D. programs could affect our results if the demographic
characteristics of these graduates differ significantly from the overall pool of candidates — if candidates
from top programs are stronger, on average, than from other programs, we could misattribute these un-
derlying quality differences to differences in demographic characteristics, if the demographics of top pro-
grams are different.'® Overall, our sample includes more than half of the graduates of these programs
during the sample period (425 of 831), based on CSWEP data. The share of female candidates from top 10
programs in our sample is nearly identical to the overall share (approximately 26 percent in both sets of
candidates), suggesting that our sample is representative of these programs in this dimension, though the
share of female candidates at top 10 institutions is lower than for the population as a whole.

Unfortunately, we cannot do a comparison based on other demographic characteristics since, as

far as we have been able to determine, information about the race and ethnicity of top 10 program

10 Our regressions include controls for candidates from top 10 programs, as well as whether the candidate is gradu-
ating from the U.S. program.
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graduates is not available. We also cannot compare the distribution of candidates across fields of interest,
although consistent with Sherman and Tookes (2022) who document relatively fewer women working on
financial topics, the share of female candidates in our sample is lowest among women interested in Fi-
nance. In summary, the sample of letters we consider overrepresents the most prestigious programs and
overrepresents candidates studying finance and macroeconomics, but otherwise appears similar to the

universe of Ph.D. candidates.

3. Results

This section presents the main results of our analysis, focusing first on the core characteristics of
the letters and then describing a new measure of letter quality based on whether the candidate is recom-
mended to a “top” economics or finance department. In both cases, we examine how these quality indi-
cators vary by the demographic characteristics of the candidate, controlling for characteristics of the

Ph.D.-granting institution and the letter writer.

A. Core Letter Characteristics

We begin our analysis by examining the core characteristics of the letters: letter length and letter
quality, as measured by the share of words reflecting positive attributes of the candidate. Summary sta-
tistics for letters are presented in Table 4. We begin with a simple count of the number of words in the
letter, since longer letters potentially provide more detailed and in-depth discussion of the candidate.
Letter length has also been used as an outcome variable associated with letter quality in other research.
Letters have 1,154 words on average, but there is a significant amount of variation, with an interquartile
range of 650 words (from 780 to 1,430 words per letter).

We then examine the content of the letter. Following the literature on letters of recommendation
in other fields, we code words into those characterized as “standout” and those describing “grindstone”.
Previous research (Baltrunaite et al. 2022; Eberhardt et al. 2023) has found systematic differences in the
language used in letters for male and female candidates in economics, finding that female candidates are
more likely to be described using words stressing hard work, diligence, and personality, as compared to
words stressing talent, skills, and accomplishments, which are more frequently used for male candidates.
We take a similar approach to this earlier work, using a standardized dictionary of words associated with

“standout” and with “grindstone”. In particular, we use a dictionary of words drawn from the Linguistic
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Inquiry and Word Count (LIWC) database, based on a word list from Bernstein et al 2022, modified for
economics.!

“Grindstone” words, sometimes known as “effort” words, are positive words related to a candi-
date’s efforts or willingness to work hard. While seemingly positive, research suggests that words such as
“hard working”, “methodical”, and “diligent” may be backhanded compliments, faint praise, or even
“doubt raisers” to the extent that they emphasize the amount of work more than describing a candidate’s
intellect or potential (for example in physics, Zhao et al. 2023). Baltrunaite et al. 2021 suggest that these
words are more likely be used to describe women, due to an association with women as communal. The
average letter has approximately 2.4 grindstone words, or 0.22 percent of the words in the letter.

“Standout Words”, sometimes known as “accomplishment” words, in contrast, tend to illustrate
achievement or excellence. Examples include “excellent”, “superb”, “outstanding”, and “innovation”.
Standout words are more common in recommendation letters than are grindstone words, with an average
of just under 13 words per letter, or 1.1 percent of the overall number of words per letter.

We also identify some demographic characteristics of the letter writers. Specifically, we identify
whether the letter writer is female or Asian using name-based algorithms, supplemented by hand-coding
for name that are not conclusively assigned to a gender by the algorithm.!? Ideally, we would identify the
race/ethnicity for the full set of letter writers, but the currently available name-based algorithms do not
assign race/ethnicity with a sufficiently high degree of confidence other than for Asian names. Similar to
Baltrunaite et al. (2021), letter writers are mostly male, with 17 percent of letters from female professors.
Female candidates are more likely to have letters written by female faculty than male candidates — overall,
22 percent of letters written for female candidates are written by female faculty, as compared to 15 per-
cent for male candidates. Twelve percent of the letters are from Asian letter writers, a much smaller share
than the overall set of Asian candidates in the sample (40 percent). Asian candidates are twice as likely as
white candidates to have letters written by Asian faculty, with 18 percent of letters for Asian candidates

written by Asian faculty, as compared to 9 percent for white candidates.

1 The full list of words can be found in Appendix Table A2. We remove from grindstone words “persist*” and “work*"
as these words are frequently used in labor economics, macroeconomics, and econometric research. The analysis
is sensitive to the selection of the word list. We also remove words related to top, since this is covered in our “Top”
variable (see Section 3B).

12 We ran the list of author names through the gender-guesser matching algorithms (available at gender-guesser -
PyPl and Spreadsheet processing tool - Gender Guesser (gender-guesser.com). These algorithms gender-match
names with a probability score based on an international database of name-gender matches. For matches with prob-
ability scores of 60 percent or lower, we supplemented the algorithm with a hand search of websites, CVs, and other
material to confirm or change the gender match.
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B. Regression Results: Letter Characteristics
This section presents the results of regressions of various letter characteristics on information
about the candidate, letter writer, and institution awarding the Ph.D. The regressions have a similar for-

mat:

Y., = BiCandidate Characteristics + f,Candidate Field + fzInstitution Characteristics

+ By4Letter Writter Characteristics + &,

Where Y,,, is a feature of the letter written for candidate c by letter writer w; Candidate Characteristics
include the gender and race/ethnicity of the candidate; Candidate Field are controls for the candidate’s
primary field of interest (Macroeconomics or Finance); Institution Characteristics include controls for
whether the Ph.D.-granting institution is in the United States, whether it is a business school, and whether
it is a top 10 finance or economics department. Finally, in some specifications, we include a control for
female and Asian letter writers (Letter Writer Characteristics).

Table 5 presents the results for letter length, where letter length (Word Count) is regressed
against a series of controls.! The first column contains dummy variables for the candidate’s demographic
characteristics, including gender (Female) and whether the candidate self-identifies as Asian or Black or
Hispanic. We combine Black and Hispanic candidates into a single category since there are so few Black
candidates in our sample, just 1 percent overall, and we were concerned about both the empirical stability
of the resulting estimates and the potential for revealing information about individual candidates. This
approach is not optimal, as Black and Hispanic candidates are distinct and could have differential letter
characteristics and outcomes. In results not reported here, we have repeated our analysis using separate
controls for Hispanic and Black candidates, respectively. The resulting coefficients are generally similar in
size and statistical significance to those reported when the two sets of candidates are combined, though
letters for Black candidates are less positive than those for Hispanic candidates in some dimensions. The
second column includes controls for the two sub-specialty fields most frequently represented among the
candidates, Finance and Macroeconomics.'* Column (3) contains our main specification, including con-
trols for demographic characteristics, sub-specialty field and Ph.D.-granting institution.

We find that letters for Asian candidates and candidates focusing on Finance and Macroeconom-

ics are systematically shorter than letters for other candidates. The results suggest that letters for Asian

13 We also estimate these regressions using the log of letter length instead of letter length (number of words). The
results are qualitatively identical to those presented in Table 5.

1 The omitted field of specialization includes all other areas of economics, including labor, international and “other”.
Together, these represent just over half of the letters in the sample.
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candidates are approximately 100 words shorter than letters for other candidates — about 9 percent
shorter, given an average letter length of 1,154 words. Including controls for the field of interest is im-
portant, as we see systematic differences in candidate characteristics by field of interest and significant
differences in letter length by field. Candidates specializing in Finance and Macroeconomics also have
shorter letters, with letters for Finance candidates having more than 150 (13 percent) fewer words. We
do not find differences in letter length for female or for Black or Hispanic candidates; the coefficients on
these variables are small and imprecisely estimated.

These results hold when we control for characteristics of the Ph.D.-granting institution, when we
cluster residuals by candidate or by letter writer (columns (4) and (5)), and when we control for female
and Asian letter writers (column (6)). These controls suggest that letters for candidates from U.S. schools
are shorter but that letters from top 10 economics and finance programs are about 125 to 145 words (11
to 13 percent) longer than letters for candidates from other programs. To the extent that top 10 programs
have stronger students than other programs on average, this difference is consistent with the idea that
letter length is a signal of higher candidate quality. There is no difference in letter length between male
and female letter writers, while letters by Asian letter writers are 50 words shorter than letters by non-
Asian writers (column (6)).

Tables 6 and 7 report results for regressions examining the percentage of standout and grindstone
words in the letters. The tables have the same format as Table 5, with column (3) containing our primary
specification. The results show that letters describing female candidates have a higher share of grindstone
words (Table 7) and the same share of standout words (Table 6) as male candidates. To the extent that
grindstone words are viewed as less positive, these results are consistent with previous findings in eco-
nomics and some other disciplines, which have generally found recommendation letters for women are
less positive than those for men. On average, the share of grindstone words in letters for female candi-
dates was nearly 10 percent higher than for male candidates?®, a result that holds after clustering errors
by candidate or by letter writer (columns (4) and (5)) and when controlling for the characteristics, includ-
ing gender, of the letter writer (column (6)).

Letters for candidates from top 10 economics and finance programs both have lower shares of
grindstone words; to the extent that candidates from these programs are stronger on average than the
rest of population, this finding is consistent with the idea that grindstone words are associated with

weaker letters.

15 The 0.02 percent higher percentage of grindstone words in letters for female candidates is a 9.5 percent increase
over the average percentage of grindstone words for male candidates of 0.21 percent (0.02/0.21 ~ 0.095).
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The results also suggest systematic differences in letter content by sub-specialty field. Letters for
candidates focusing on Finance have smaller shares of grindstone words, while letters for candidates fo-
cusing on Macroeconomics have smaller percentages of both grindstone and standout words.

We document that the share of standout words is smaller for Asian and Black or Hispanic candi-
dates, even after including all controls. The shares of standout words in letters for Asian and Black or
Hispanic candidates are about 6 to 8 percent lower than the share for white candidates.'® While overall
grindstone and standout words are positively correlated, letters for Asian candidates include higher shares
of grindstone words (0.01 percent more grindstone words, or about 4 percent higher than letters for white
candidates). However, there is no statistically significant difference in grindstone words for Black and His-
panic candidates.

The analysis thus far relies on standardized classifications of letter content and sentiment. To sup-
plement this analysis, we develop a measure of letter quality based on whether a candidate is recom-
mended for a job at the very “top” economics or finance department. Most recommendation letters con-
tain a summary sentence — typically at the beginning or at the end of the letter — indicating the economics
or finance department most suitable for the candidate. These sentences take a variety of forms, with a
wide range of wording. However, the strongest recommendations indicate that the candidate would be

U,

appropriate for the “top 10", “very top”, “very best”, or “leading” departments. We develop an indicator
variable for each letter that indicates whether the letter contains such a recommendation. Developing a
measure specific to the economic research profession is consistent with the suggestions of Trix and Penska
(2003) who highlight the importance of knowledge of what is “high status” in a field.

We used a two-step process to create the indicator variable. First, using the text file version of
each letter, we identified all sentences containing the word “department” and then sorted those sen-
tences according to whether the words “top”, “best”, “leading”, “top tier”, or “highest ranked” were also
in the sentence. The algorithm then screened out sentences containing the words “outside”, “other than”,
“except”, “exception”, and “apart from” to eliminate cases where the letter recommended the candidate
to “all but the very best” or “all departments, except the very best”. The algorithm also drops sentences
with irrelevant words suggesting the sentence is not about the candidate, such as “department chair”, “in
the department”, or “police department”. We then hand-reviewed the algorithm results, making adjust-

ments as necessary.?” Overall, about 10 percent of the letters include a “top” recommendation and 19

16 The 0.09 and 0.07 lower percentages of standout words for Asian and Black or Hispanic candidates, respectively,
are 8 and 6 percent lower than the 1.16 percent of standout words in letters for white candidates.

17 0n the basis of the hand review, we changed 268 cases that the algorithm had identified as “Top” to not “Top”
and 32 cases the algorithm had identified as not “Top” to “Top.” A typical instance of the former is when the
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percent of candidates in our sample received at least one letter with a “top” recommendation. Thus, at
least in percentage terms, the “top” recommendation is limited to a meaningful, but small, portion of the
sample.1®

Table 8 contains the results of regressions of our “top” recommendation variable on candidate,
institution, letter, and letter writer characteristics. The results are consistent with the idea that a “top”
recommendation is a signal of candidate quality. Letters for candidates getting Ph.D.’s from top 10 eco-
nomics and finance programs are more likely to include a “top” recommendation. Letters for candidates
specializing in Finance are more likely to contain a “top” recommendation, though this result weakens
when we include controls for the characteristics of the Ph.D.-granting institution (column (3)). Female
and, in some specifications, Asian letter writers are less likely to include a “top” recommendation in their
letters (column (4)).

Across all specifications, letters written for female, Asian, and Black or Hispanic candidates are
less likely to contain a recommendation to a top economics or finance department. These differences are
both statistically and empirically important. The probability that a letter written for a female candidate
contains a “top” recommendation is 2 percentage points lower than for a male candidate, for whom 11
percent of letters contain this recommendation (an 18 percent lower incidence). The differences are even
starker for Asian and Black or Hispanic candidate letters, where the probabilities of containing a “top”
recommendation are 6 and 4 percentage points lower, respectively, than letters for white candidates.
Since 13 percent of letters for white candidates contain a “top” recommendation, these coefficients imply
a 45 and 30 percent lower incidence of “top” recommendations for Asian and Black or Hispanic candi-
dates, respectively. These differences persist after clustering residuals at the candidate and letter writer
levels (columns (5) and (6)) and controlling for other letter characteristics such as letter length and the
percentage of grindstone and standout words (column (7)).

Column (7) also adds insight to our interpretation of the analysis of words in the letters. Con-

sistent with the literature, longer letters and letters with higher percentages of standout words are more

recommendation referred to the Ph.D.-granting department rather than the candidate (“we did not [place] any stu-
dents at top departments”) or if “very top” refers to a non-academic or non-Ph.D.-granting institution (“top teaching
college”), and a typical instance of the latter is when the wording was particularly complex (“I would recommend
[the candidate] to all economics departments (maybe outside the top 2) and to all business or policy schools, includ-
ing the very best”). We also limited the “Top” indicator to recommendations to top 20 departments (e.g., a recom-
mendation to a top 50 department would not be coded as “Top”).

18 Eberhardt et al. (2023) also develop an indicator based on letter language describing candidate quality, including
signals that the candidate should be of interest to “very top” departments. However, their measure is broader than
ours, as it reflects other types of positive language (“great hire” or “a star candidate”). Twenty-four percent of their
letters contain these positive signals, as compared to 10 percent of our sample containing a “Top” recommendation.
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likely to also include a “top” recommendation sentence. Letters with more grindstone words are less likely
to contain a “top” recommendation, though the impact is imprecisely estimated.

As noted above, female candidates are significantly more likely than male candidates to have at
least one letter written by a female letter writer and Asian candidates are more likely to have at least one
letter written by an Asian letter writer. One question is whether there are differences in the content of
letters when female or Asian candidates pair with a female or Asian letter writers (presumably, a faculty
advisor or mentor) than when they pair with male or non-Asian letter writers, respectively. This might be
the case if there are similarity preferences, and advisers write better letters for people who are more
similar to themselves. Since characteristics differ for candidates and letter writers, with senior faculty
letter writers less likely to be women or Asian, this could explain some of the result, if letter writers have
preferences for people who are like them.

To explore this question, we cross the variables for female candidate (Female) and female letter
writer (Female Writer) and Asian candidate (Asian) and Asian letter writer (Asian Writer). These results
are presented in Table 9. The table presents the “top” recommendation regression specification control-
ling for candidate characteristics, institution characteristics, letter writer characteristics (columns (1) and
(2)) and also including other letter characteristics (columns (3) and (4)). The results do not change mean-
ingfully when the additional letter characteristics are included.

The coefficient estimates suggest that letters written by female faculty are more likely to include
a “top” recommendation when the candidate is also female, though the coefficient is imprecisely esti-
mated (columns (2) and (4)). However, this differential (positive 3 percent) is not sufficient to overcome
the lower overall rate of “top” recommendations by female letter writers (negative 4 percent) and the
lower overall probability that letters for female candidates contains a “top” recommendation (negative 2
percent). In fact, the estimates suggest that while letters for female candidates are less likely to contain a
“top” recommendation whether the letter writer is male or female, this gap is actually larger when the
letter writer is female. Letters written for female candidates by female letter writers are 3 percent less
likely to contain a “top” recommendation than are letters for male candidates written by male letter writ-
ers (the sum of the coefficients on Female, Female Writer, and Female x Female Writer) versus 2 percent

less likely when the letter writer is male (the coefficient on Female).*®

1% One potential explanation for the lower rate of “Top” recommendations by female letters writers is that female
faculty members could be more junior on average than male faculty members (Baltrunaite et al 2022). In that case,
our results would be confounding any gender-related effects with the impact of seniority. In future work, we plan to
identify the seniority of the letter writers and control for this factor in our regressions.
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Conversely, the results indicate that Asian letter writers are less likely to make a “top” recommen-
dation for Asian candidates than for other candidates, though the coefficient is imprecisely estimated.
Summing the coefficients in the specification, we estimate that Asian candidates are 7 percent less likely
to receive a “top” recommendation when the letter writer is also Asian (the sum of coefficients on Asian,
Asian Writer, and Asian x Asian Writer), as compared to 4 percent less likely when the letter writer is not
Asian (the coefficient on Asian). Overall, the lower rate at which Asian letter writers make “top” recom-
mendations appears to come primarily from the lower rate of making this recommendation for Asian

candidates — once the cross-effect is controlled for, the coefficient on Asian Writer is essentially zero.

C. Regression Results: Early Career Outcomes

In this section, we explore an important follow-on question, which is whether weaker letters for
female, Asian and Black or Hispanic candidates are correlated with early career outcomes for these can-
didates. Do candidates with stronger letters experience better career outcomes? Are there residual asso-
ciations between candidate characteristics related to gender and race/ethnicity after controlling for letter
content?

To explore these questions, we create variables intended to capture early career outcomes for
the candidates in our sample.? The first variable captures initial job placements, in particular, a binary
measure indicating whether the candidate’s initial job placement was in a top 20 economics or finance
department (Top 20 Academic Job). The other variables capture publications in the period up through two
years following graduation. We count the number of publications for each candidate in top 100 (Top 100
Publications) and top 8 journals (Top 8 Publications), based on RePEC rankings.

To construct the initial job placement variable, we name match the candidates in our sample with
lists of faculty at top 20 economics and finance departments, where ranking is based on the US News and
World Report and W.P. Carey Business Intelligence rankings of economics departments and business

school finance departments, respectively.?! Only a small fraction (5 percent) of candidates have initial

20 We focus on early career outcomes during the period from the year of graduation to two years after receiving a
Ph.D. because our sample is based on candidates in the 2018 to 2021 job market cycles, who are all in the early
phases of their careers as of the time of this analysis. We define “early career” as the three-year window starting
with the year the candidate applied and expected to receive their Ph.D. and ending two years later because this is
the longest period we observe for candidates in the 2021 job market cycle.

21 |In particular, we name-matched our candidates to economics faculty lists for the 2020-2021 academic year and
finance department faculty lists for the 2019-2020 academic year, as reported by Hasselback. Ideally, we would
match to faculty lists for academic year in our sample, but such lists were not immediately available. An important
assumption is that the candidates did not change jobs in the first few years following receipt of their Ph.D. Finally,
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jobs at these top departments (see Table 10). The share among candidates coming from top 10 Ph.D.
programs is higher at 14 percent, consistent with higher shares of those candidates with more positive
letters.

Table 11 contains results for initial job placements. As in earlier tables, column (3) contains our
core specification including candidate, Ph.D.-granting institution, and field of interest characteristics,
while column (4) extends this specification to include letter writer and letter characteristics. The results
in Table 11 are based on letter-level regressions to focus on the association between letter characteristics
and job outcomes; the results of candidate-level regressions in which we average letter characteristics for
each candidate are essentially identical.

Consistently across the specifications, the results indicate that Asian job candidates are less likely
to have an initial job placement at a top 20 academic department, while there are no meaningful differ-
ences for female and Black or Hispanic candidates. Consistent with department rankings, candidates from
top 10 economics and finance departments are significantly more likely to join a top 20 department. These
results are unchanged when we include letter writer and letter characteristics (column (4)). The results
suggest that stronger letters are associated with higher probabilities of finding an initial job at a top 20
academic department. Both letter length and a “top” recommendation are strongly associated with higher
probabilities of finding a top 20 academic job. These results are economically as well as statistically signif-
icant —a “top” recommendation is associated with a 14 percentage point higher probability of a candidate
finding a top 20 academic job, a very large increment given the overall average probability in the sample
of 5 percent.

To identify publications, we name-match the candidates in our sample to a listing of journal pub-
lications from Econlit for the top 100 academic journals as ranked by RePEC within two years from the
Ph.D. date. We supplemented algorithmic first and last name matching with hand checks based on middle
initials where available. We also confirmed name matches by hand for candidates with 7 or more
matches, since it seems unlikely that candidates would have that many publications in a three-year period.
In doing the hand-checks, we relied on information about the Ph.D.-granting institution to help identify
papers written by candidates in our sample.

Nearly a quarter of candidates have at least one top 100 journal publication within two years of

finishing their Ph.D.; the average number of such publications per candidate is 0.33 across the full sample.

since the list of finance department faculty we use is for the 2019-2020 academic year, it will not contain any candi-
dates who received their Ph.D. in 2020 or 2021, the final year of our sample. Similarly, since the list of economics
department faculty is for the 2020-2021 academic year, it will not contain any candidates who received their Ph.D.
in 2021. For these reasons, we drop all 2020 and 2021 candidates from the sample used in our initial job regressions.
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Not surprisingly, the share of candidates and number of publications in top 8 journals is considerably
lower, with just 6 percent of candidates having any publications in a top 8 journal within the first two
years (the average number of top 8 publications per candidate is just 0.07). In the results presented below,
we focus on the number of early career top journal publications; our results are not sensitive to the way
the publications variables are defined (binary vs. counts).

Table 12 presents results related to early career publications. The first four columns present re-
sults for the number of top 100 journal publications while the fifth through eighth columns narrow in on
the top 8 journals with highest impact. The results are quite similar for both publication measures and
across specifications. In particular, female, Asian, and Black or Hispanic candidates have significantly fewer
top journal publications than male and white candidates, respectively. These results are material — female
candidates, for instance, have 40 percent fewer top 100 journal publications and 60 to 70 percent fewer
top 8 journal publications??, even after controlling for letter characteristics. Letter characteristics are in
fact strongly associated with early career publication outcomes. Longer letters, letters with higher shares
of standout words and lower shares of grindstone words, and most significantly, containing a “top” rec-
ommendation are all positively associated with the number of early career journal publications. Letters
with a “top” recommendation are associated with a near doubling of the average number of top 100
journal publications (an increment of 0.27 to the average number of 0.33) and 2.5 times the average num-

ber of top 8 journal publications (an increment of 0.17 to the average of 0.07).

D. Interpretation

The strong relationship between letters and outcomes could be casual evidence of the importance
of these letters for early career success. Better letters may lead to first round interviews with more and
higher ranked departments. More job market interviews mean more opportunities to land a high-quality
position. Academic publications benefit from additional interviews with more and higher ranked depart-
ments, particularly if interviews are converted to job talks. Interview conversations about candidate’s
research may result in improved paper quality and exposure to economics journal editors. This result is
also consistent with a less direct channel whereby letters measure the extent of advisor support. Faculty
advisor support may lead to better early career outcomes as advisors advocate for their students to get

interviews recommend their students’ work to editors and referees. If letters causally lead to early career

22 The average number of top 100 journal publications in the entire sample is 0.33, so a coefficient on -0.12 to -0.13
represents a 36 to 39 percent lower number. The average number of top 8 journal publications in the entire sample
is 0.07, so a coefficient of -0.04 to -0.05 represents a 57 to 71 percent lower rate.
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success, and letters are systematically related to candidate characteristics, then this pattern suggests a
channel through which underrepresented candidates may be disadvantaged in establishing careers in eco-
nomics.

However, another explanation for the relationship between letters and outcomes is that the let-
ters accurately capture the talent of PhD candidates. To the extent that early career success is a function
of economics aptitude and research ideas, better candidates should receive better letters, get better jobs
and have better publications outcomes. If letters simply reflect ability to succeed in the economics pro-
fession, then the next research question would be to explain why that ability would be associated with
personal characteristics in the population of economics graduate students.

This paper does not shed light on the reasons for these results. We outline some possible expla-
nations for future research to explore. For example, this could arise if admissions standards for economics
graduate school vary systematically with race and gender, resulting in differences in the distribution of
women, Asian and Black or Hispanic students. This could arise if admissions committees are less able to
forecast aptitude for candidates with whom they have less experience. This could also arise if graduate
schools are less able to train and educate students whose characteristics differ from faculty. Finally, this
could arise if candidates are equal in ability when admitted to graduate schools, but the profession in
terms of publications and jobs does not value research and research interests of women, Asian and Black
and Hispanic students, or if the most talented of these students choose not to pursue academic posi-
tions.?®

While we have combined in this paper some discussion of these characteristics as populations
that are underrepresented in economics, the same forces may not be at play for different characteristics.
After we control for letter quality, we find that women and Black or Hispanic candidates are no less likely
to obtain top 20 academic jobs. But they are significantly less likely to publish papers in either top 8 or top
100 journals. However, even incorporating the negative effect from having worse letters, Asian candidates
are both less likely to get a top academic position and less likely to publish papers in either top 8 or top

100 journals, although the latter effect is not statistically significant.

E. Robustness
We explored a number of dimensions of robustness. First, since we are uncertain about the type

of selection we may have across Ph.D. granting programs, we limit the sample to candidates receiving

23 For example, scholars such as Lisa Cook have said they were discouraged from some topics, saying “nobody
wants to hear about women, and they sure don’t want to hear about Black people” (Khang 2020).
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Ph.D.’s from U.S. economics departments and business schools. It is possible that the content and impact
of recommendation letters differs systematically between U.S. and non-U.S. graduate programs. There
could also be letter differences if letter writers from non-U.S. programs do not use English as their primary
language of communication. Finally, candidates coming from non-U.S. programs could differ in unob-
served ways from candidates applying for such job who are already located in the United States.

Table 13 presents letter characteristics and early career outcome results for the U.S.-only sample.
Not surprisingly, since candidates from U.S. programs make up 80 percent of our overall sample, the re-
sults are quite similar to those from the full sample. The most notable differences are that letters for
female candidates have statistically higher shares of standout words in the U.S.-only sample (column (2)
of Table 13) — while the coefficient was positive for the full sample, it was not estimated precisely. Addi-
tionally, the number of top 8 journal publications is statistically significantly lower for Asian candidates in
the U.S.-only sample (column (7) of Table 13). In the full sample results, the coefficient was also negative
but not always significant. Overall, however, these results do not provide any substantive evidence of
meaningful differences between U.S. and non-U.S. candidates that affect our key findings.

Another approach is to limit the sample to subsamples of candidates that are more similar. First,
we limit the sample candidates from the top 10 economics and finance departments. This may reduce
selection bias and also effectively controlling for nonlinearities in selection into those schools and the
properties of sub-specialty fields within those schools. The results are qualitatively consistent with those
in the broader sample, and despite the smaller sample, the statistical significance of coefficients is some-
times increased (see Appendix Table A3). Another approach to unobserved variation in the candidates is
to consider only candidates in a particular subspecialty. Since we have the most applicants with an interest
in Macroeconomics and Finance, one concern could be that the depth of the candidate pools with these
specialties differs from other fields of interest and that these differences could account for some of our
findings. To explore this possibility, we run the same specifications in Appendix Table A4 only for candi-
dates whose primary subspecialty is Macroeconomics, a subsample of 1,691 letters, and in Appendix Table
A5 only for candidates whose primary subspecialty is Finance, a subsample with 1,326 letters. By looking
across candidates within a field of interest, we eliminate differences that reflect the depth of the pool of
candidates within a discipline. It also allows the effect of the control variables such as the type of univer-
sity to be different within subfields of economics. Results are similar for Macroeconomics candidates as
they are for the sample as a whole — letters for Asian students are shorter, contain fewer standout words

and more grindstone words than letters for other candidates. Letters for female, Asian and Black or
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Hispanic candidates are all less likely to contain a recommendation to a top economics or finance depart-

ment. Results for candidates specializing in Finance also mirror those for the broader sample.

4. Conclusion

We document consistent patterns in letters of recommendation for new Ph.D. economics and
finance job candidates. Asian candidates have weaker letters of recommendation across almost all dimen-
sions. Consistent with other studies, we find differences by gender, with letters for female candidates
containing higher shares of grindstone words, though no meaningful differences in letter length or in the
share of standout words. When we turn to a binary measure which places more importance on identifying
students at the far-right tail of ability, the results are quite stark. Female, Asian, and Black or Hispanic
Ph.D. candidates, all minorities in the economics profession, are less likely to be described as candidates
who should be placed in the very “top” departments, a finding that holds when we control for other letter
characteristics, for field of specialization, and for the caliber of the Ph.D.-granting institution. Finally, we
find that stronger letters, especially longer letters and letters containing a "top”
recommendation, are strongly correlated with better early career outcomes, including having an initial
job at a top 20 academic department and having more publications in top academic journals. We further
find that female, Asian, and Black or Hispanic candidates have weaker early career outcomes, even after
controlling for letter characteristics.

In addition to documenting important patterns in economics Ph.D. letters of recommendation
that relate to candidates’ personal characteristics, an additional important takeaway is the result that
letters are different across fields. Presumably this does not matter much within a field, for example, if
Finance candidates are always compared with other Finance candidates. However, for departments that
are considering candidates across fields, having an understanding that there are differences based on field
of interest is helpful information when comparing recommendation letters.

While this paper documents important patterns in letters of recommendation, we do not specu-
late as to why we find these differences. Since differences do not arise from innate ability associated with
these characteristics, there may be a host of potential explanations including differences in unobserved
quality, conscious or unconscious bias, and similarity bias or the match between letter writers and stu-
dents. Since these letters are associated with outcomes, it is also important to understand if differences
arise from the candidate pool admitted to graduate school, the ability or graduate school to educate can-
didate with different characteristics equally, differential faculty evaluations of candidates, or a lack of

early career success for the types of methods and research questions that interest candidates with these
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characteristics. Finally, we are not able to measure other types of underrepresentation, such as sexual
orientation or socioeconomic background, and the extent to which these personal characteristics have

similar implications for the quality of recommendation letters and early career outcomes.

25



References

Akee, Randall. 2020. “The Race Problem in Economics.” Brookings Commentary. January 22, 2020.
https://www.brookings.edu/articles/the-race-problem-in-economics/

Baltrunaite, Audinga, Alessandra Casarico and Lucia Rizzica. 2022. “Women in Economics: The Role of
Gendered References at Entry in the Profession.” Center for Economic Policy Research Discussion
Paper DP17474. July 2022. https://cepr.org/publications/dp17474

Bayer Amanda and Celia Elena Rouse. 2016. “Diversity in the Economics Profession: A New Attack on an
Old Problem.” Journal of Economic Perspectives 30(4): 221-242. https://www.aeaweb.org/arti-
cles?id=10.1257/jep.30.4.221

Bernstein, Robert H., Macy, Michael W., Williams, Wendy M., Cameron, Christopher J., Williams-Ceci,
Sterling Chance, and Ceci, Stephen J. 2022. "Assessing Gender Bias in Particle Physics and Social
Science Recommendations for Academic Jobs". Social sciences, Vol. 11, Issue 2;
https://doi.org/10.3390/socsci11020074.

Chapman, Bhavana V., Michael K. Rooney, Ethan B. Ludmir, Denise De La Cruz, Abigail Salcedo, Chelsea C.
Pinnix, Prajnan Das, Reshma Jagsi, Charles R. Thomas Jr., and Emma B. Holliday. 2022. “Linguistic
Biases in Letters of Recommendation for Radiation Oncololgy Residency Applicants from 2015 to
2019.” Journal of Cancer Education 37(4): 965-972. https://pubmed.ncbi.nlm.nih.gov/33111188/

Committee on the Status of Minority Groups in the Economics Profession. 2023. “Report of the Committee
on the Status of Minority Groups in the Economics Profession (CSMGEP).” December 2023.
https://www.aeaweb.org/content/file?id=20038

Dutt, Kuheli, Danielle L. Pfaff, Ariel F. Bernstein, Joseph S. Dillard and Caryn J. Block. 2016. “Gender Differ-
ences in Recommendation Letters for Postdoctoral Fellowships in Geoscience.” Nature Geosci-
ence 9, 805-808 (2016). https:doi.org/10.1038/nge02819

Eberhardt, Markus, Giovanni Facchini and Valeria Rueda. 2023. “Gender Differences in Reference Letters:
Evidence from the Economics Job Market.” Economic Journal 133 (October): 2676-2708.
https://academic.oup.com/ej/article/133/655/2676/7204142

French, Judith C., Samuel J. Zolin, Erika Lampert, Alexandra Aiello, Kalman P. Bencsath, Kaitlin A. Ritter,
Andrew T. Strong, Jeremy M. Lipman, Michael A. Valente, and Ajita S. Prabhu. 2019. “Gender and
Letters of Recommendation: A Linguistic Comparison of the Impact of Gender on Surgical Resi-
dency Applicants.” Journal of Surgical Education 76(4): 899-905. https://pub-
med.ncbi.nlm.nih.gov/30598383/

Hauser, Chris and Kelly Lemmons. 2018. “Implicit Bias in Letters of Recommendation for an Undergradu-
ate Research Internship.” Journal of Further and Higher Education, 42:5, 585-
595, DOI: 10.1080/0309877X.2017.1301410

Heath, Janae K., Gary E. Weissman, Caitlin B. Clancy, Haochang Shou, John T. Farrar and C. Jessica Dine.
2019. “Gender-based Linguistic Differences in Physician Trainee Evaluations of Medical Faculty

26



Using Automated Text Mining.” JAMA Netw Open. May 20109.
https://doi.org/10.1001/jamanetworkopen.2019.3520

Isaac, Carol, Jocelyn Chertoff, Barbara Lee, and Molly Carnes. 2011. “Do Students’ and Authors’ Gender
Affect Evaluations? A Linguistic Analysis of Medical School Performance Evaluations.” Academic
Medicine. 86(1): 59-66. nihms363051.pdf

Khang, Hyun-Sund. 2020. “The Accidental Economist.” International Monetary Fund Finance & Develop-
ment Magazine. December 2020. https://www.imf.org/en/Publications/fandd/is-
sues/2020/12/profile-of-economist-lisa-cook-michigan-state-university

Kobayashi, Audrey N., Robert S. Sterling, Sean A. Tackett, Brant W. Chee, Dawn M. Laporte and Casey Jo
Humbyrd. 2020. “Are There Gender-based Differences in Language in Letters of Recommendation
to an Orthopaedic Surgery Residency Program?” Clinical Orthopaedics and Related Research
478(7): 1400-1408. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7310286/

Lin, Fei, Soo Kyung Oh, Lynn K. Gordon, Stacy L. Pineles, Jamie B. Rosenberg, and Irena Tsui. 2019. “Gen-
der-based Differences in Letters of Recommendation Written for Ophthalmology Residency Ap-
plications.” BHC Medical Education 19, 476 (2019). https://doi.org/10.1186/s12909-019-1910-6

Madera, Juan M., Michelle R. Hebl, Heather Dial, Randi Martin and Virginia Valian. 2018. “Raising Doubt
in Letters of Recommendation for Academia.” Journal of Business Psychology 34, 287-303
https://doi.org/10.1007/s10869-018-9541-1

Powers, Alexa, Katherine M. Gerull, Rachel Rothman, Sandra A. Klein, Rick W. Wright, and Christopher J.
Dy. “Race- and Gender-based Differences in Descriptions of Applicants in the Letters of Recom-
mendation for Orthopaedic Surgery Residency.” Journal of Joint and Bone Surgery Open Access
June 2020. https://pubmed.ncbi.nlm.nih.gov/32803104/

Schamder, Toni, Jessica Whitehead and Vicki H. Wysocki. 2007. “A Linguistic Comparison of Letters of
Recommendation for Male and Female Chemistry and Biochemistry Job Applicants.” Sex Roles 57
509-514. https://doi.org/10.1007/s11199-007-9291-4

Sherman, Mila Getmansky and Heather E. TOOKES. 2022. “Female Representation in the Academic Fi-
nance Profession.” The Journal of Finance, 77: 317-365. https://doi.org/10.1111/jofi.13094

Trix, Frances and Carolyn Psenka. 2013. “Exploring the Color of Glass: Letters of Recommendation for
Female and Male Medical Faculty.” Discourse & Society. 2003;14(2):191-220.
Doi:10.1177/0957926503014002277

Zhao, Yijun, Zhengxin Qi, John Grossi, and Gary M. Weiss. 2023. “Gender and Culture Bias in Letters of
Recommendation for Computer Science and Data Science Masters Programs.” Scientific Reports
13, 14367. https://www.nature.com/articles/s41598-023-41564-w

27



Tables

Table 1: Summary Statistics for Applicants

Mean St. Dev.
Candidate Characteristics
Female 0.30 0.46
Asian 0.37 0.48
Black 0.01 0.12
Hispanic 0.13 0.33
Primary Field of Interest
Finance 0.20 0.40
Macro 0.26 0.44
Institution Characteristics
Top 10 U.S. Inst. 0.19 0.39
U.S. Inst. 0.79 0.41
B-School 0.11 0.31
Number of Letters
No. Letters 2.86 0.70
N 2227

Notes: Table presents summary statistics for full sample of 2,227 appli-
cants from 20187-2021. Female, Asian, Black, and Hispanic are binary
variables equal to 1 for candidates self-identifying those characteristics.
Finance and Macro are binary variables equal to 1 for candidates indicat-
ing a primary interest in those fields. Top 10 U.S. Inst. is a binary variable
equal to 1 for candidates matriculating at a top 10 economics or finance
Ph.D. program. U.S. Inst. and B-School are binary variable equal to 1 for
candidates matriculating institutions in the United States or business
schools, respectively. No. Letters is the number of letters of recommen-
dation candidates submitted for their application.
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Table 2: Differences in Candidate Characteristics with the Sample

Panel A: By Gender

Male Female T-Test x-Squared
Mean St Dev Mean St Dev Mean Diff P-Value

Asian 0.33 0.47 0.46 0.50 -0.13™ 0.00™

Black 0.02 0.13 0.01 0.11 0.00 0.46

Hispanic 0.15 0.35 0.08 0.27 0.07"" 0.00™"

Black or Hispanic 0.16 0.37 0.09 0.29 0.07"" 0.00™"

Finance 0.22 0.41 0.14 0.35 0.08™"" 0.00™

Macro 0.29 0.45 0.21 0.41 0.08™ 0.00™

Top 10 U.S. Inst. 0.20 0.40 0.17 0.37 0.04™ 0.05"

U.S. Inst. 0.78 0.41 0.80 0.40 -0.02 0.40

B-School 0.11 0.32 0.09 0.29 0.02 0.12

N 1556 671 2227 2227
Panel B: By Field of Interest

Finance Macro Int'l Labor Other Fields
Mean SD Mean SD Mean SD Mean SD Mean SD

Female 0.2277" 0.42 0.247" 043 0.26 0.44 0.44*** 0.50 0.35"** 0.48
Asian 0.42** 049 0.337° 0.47 046" 0.50 0.36 0.48 0.36 0.48
Black 0.01 0.10 0.02 0.12 0.04*** 0.19 0.01 0.08 0.02 0.12
Hispanic 0.08" 0.27 0.16"** 0.36 0.15 0.36 0.13 0.33 0.12 0.33
Black or Hispanic 0.09°"" 0.28 0.17*** 0.38 0.19** 0.40 0.13 0.34 0.14 0.34
Top 10 U.S. Inst. 0.117"" 0.31 0.20 0.40 0.21 0.41 0.23* 0.42 0.21 0.41
U.S. Inst. 066" 0.48 0.73°7" 0.45 0.81 0.39 0.86*** 0.35 0.88"** 0.33
B-School 0.42*** 049 0.02°7° 0.14 0.04"" 0.9 0.017" 0.10 0.04" 021
N 440 589 182 302 714

Notes: Table presents summary statistics for full sample of 2,227 applicants from 2018-2021. Panel A cross-tabulates
characteristics by candidates’ primary field of interest and Panel B by gender. Female, Asian, Black, Hispanic are binary
variables equal to 1 for candidates self-identifying those characteristics. Top 10 US Inst. is a binary variable equal to
one for candidates matriculating at a top 10 economics or finance Ph.D. program. U.S. Inst. and B-School are binary
variable equal to one for candidates matriculating institutions in the United States or business schools, respectively.
Panel A reports both T-Tests and x-Squared Test statistics for differences in means between male and female candi-
dates, with the symbols ***, ** ‘and * indicating statistical significance at the 1, 5, and 10 percent levels, respectively.
In Panel B, the symbols indicate the sign and significance level of a x-Squared Test of the difference in means between
the candidates with each primary field of interest and all other candidates; +++, ++ and + indicate the average for the
subsample is greater than the average for the rest of the sample at the 1, 5, and 10 percent levels, respectively, while

and 10 percent levels, respectively.
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Table 3: Sample Selection in Applicant Pool

US Economics Depart-

ment Sample AEA Sample

N Mean N Mean
Female 1565 0.31 4415 0.33
Top 10 U.S. Inst. 1565 0.27 4415 0.19
Asian 1565 0.41 1807 0.14
Black 1565 0.02 1807 0.03
Hispanic 1565 0.14 1807 0.06

Notes: Table presents summary statistics for subsample of 1,565 applicants
receiving Ph.D.’s from U.S. economics departments and are thus comparable
to the pool of Ph.D. recipients for which there is data available from the Amer-
ican Economic Association (AEA). The AEA sample is based on information
from the Committee on the Status of Women in the Economics Profession
(CSWEP, first two rows) and the Committee on the Status of Minority Groups
in the Economics Profession (CSMGEP, last three rows). The CSWEP sample
includes all Ph.D. graduates from U.S. economics departments, while the
CSMGEP sample includes U.S. citizens and permanent residents receiving a
Ph.D. from a U.S. economics department.
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Table 4: Summary Statistics for Letters

Mean Median St. Dev. P25 P75

Word Count 1153.69 1070.00 541.20 780.00 1430.00
Standout % 1.12 1.06 0.51 0.77 1.40
Grindstone % 0.22 0.18 0.21 0.08 0.31
No. Standout Words 12.79 11.00 7.83 7.00 17.00
No. Grindstone Words 2.42 2.00 2.31 1.00 3.00
Top Rec 0.10 0.00 0.30 0.00 0.00
Female Writer 0.17 0.00 0.38 0.00 0.00
Asian Writer 0.12 0.00 0.33 0.00 0.00
N 6365

Notes: Table presents summary statistics for full sample of 6,365 letters for 2,227 applicants from 2018-2021.
Word Count is the number of words in each letter. Standout % and Grindstone % are the number of standout and
grindstone words as a percent of the total number of words in the letter. No. Standout Words and No. Grindstone
Words are the number of standout and grindstone words in each letter. Top Rec is a binary variable equal to 1 for
letters that indicate that a candidate is suitable to be placed at the very top economics or business school depart-
ments. Female Writer and Asian Writer are binary variables equal to 1 if the letter writer is female or Asian, re-

spectively.
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Table 5: Candidate and Institution Characteristics and Letter Word Count

(1) (2)

(3)

(4)

(5)

(6)

Word Word Word Word Word Word
Count Count Count Count Count Count
Female -6.16 -20.74 -17.54 -17.54 -17.54 -18.52
(14.52) (14.77) (14.72) (17.16) (15.17) (14.75)
Asian -110.97™  -108.16™ -99.44™" -99.44™ -99.44™ -95.69™"
(14.80) (14.75) (15.08) (17.55) (16.19) (15.15)
Black or Hispanic 13.97 1.29 -4.92 -4.92 -4.92 -4.70
(20.00) (20.05) (20.05) (23.54) (20.49) (20.05)
Finance -137.95""  -156.97""  -156.97""  -156.97""  -153.08"""
(16.37) (18.99) (22.15) (21.67) (19.17)
Macro -41.817 -45.80""" -45.80" -45.80"" -45.917""
(16.41) (16.49) (19.14) (21.48) (16.55)
Top 10 Econ 146.60°"" 146.60""" 146.60""" 144.35™""
(17.72) (20.95) (26.51) (17.75)
Top 10 B-School 125.15™" 125.15™"" 125.15™" 125.12°"
(33.07) (38.26) (37.87) (33.13)
U.S. Inst. -61.58™" -61.58™" -61.58™" -57.59™"
(18.50) (21.27) (23.09) (18.54)
B-School 3.99 3.99 3.99 2.27
(26.97) (31.36) (29.34) (27.02)
Female Writer 3.31
(17.11)
Asian Writer -50.93™
(19.13)
Regression OoLS OLS OoLS OoLS OoLS OoLS
Sample Full Full Full Full Full Full
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20
FE No No No No No No
Err Cluster No No No Cand Writer No
N 6365 6365 6365 6365 6365 6365
R-squared 0.01 0.02 0.03 0.03 0.03 0.03

Notes: Table presents results of an OLS regression on the letter word count based on the sample of 6,365 letters
for 2,227 applicants from 2018-2021. Explanatory variables include binary variables indicating candidate charac-
teristics (Female, Asian, and Black or Hispanic), field of interest (Finance and Macro), institution characteristics
(Top 10 Econ, Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female Writer and Asian
Writer). Standard errors are robust and clustered at the candidate level in specification (4) and the writer level in
specification (5). Omitted race is white. The symbols ***, ** and * indicate statistical significance at the 1, 5, and

10 percent levels, respectively.
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Table 6: Candidate and Institution Characteristics and Percent of Standout Words

(1)

(2)

(3)

(4)

(5)

(6)

Standout Standout Standout Standout Standout Standout
% % % % % %
Female 0.02 0.02 0.02 0.02 0.02 0.02
(0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Asian -0.08™" -0.09™" -0.09™" -0.09™" -0.09™" -0.09™"
(0.01) (0.01) (0.01) (0.02) (0.02) (0.01)
Black or Hispanic -0.07™ -0.07" -0.07™ -0.07"" -0.07"" -0.07"
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Finance 0.03™ 0.03 0.03 0.03 0.03
(0.02) (0.02) (0.02) (0.02) (0.02)
Macro -0.06™" -0.06™" -0.06™" -0.06™" -0.06™"
(0.02) (0.02) (0.02) (0.02) (0.02)
Top 10 Econ 0.00 0.00 0.00 0.00
(0.02) (0.02) (0.02) (0.02)
Top 10 B-School -0.01 -0.01 -0.01 -0.01
(0.04) (0.05) (0.04) (0.04)
U.S. Inst. 0.00 0.00 0.00 0.00
(0.02) (0.02) (0.02) (0.02)
B-School 0.02 0.02 0.02 0.02
(0.03) (0.04) (0.03) (0.03)
Female Writer -0.00
(0.02)
Asian Writer 0.02
(0.02)
Regression OoLS OLS OoLS OoLS OoLS OLS
Sample Full Full Full Full Full Full
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20
FE No No No No No No
Err Cluster No No No Cand Writer No
N 6365 6365 6365 6365 6365 6365
R-squared 0.01 0.01 0.01 0.01 0.01 0.01

Notes: Table presents results of an OLS regression on the percent of standout words based on the sample of 6,365
letters for 2,227 applicants from 2018-2021. Explanatory variables include binary variables indicating candidate
characteristics (Female, Asian, and Black or Hispanic), field of interest (Finance and Macro), institution character-
istics (Top 10 Econ, Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female Writer and Asian
Writer). Standard errors are robust and clustered at the candidate level in specification (4) and the writer level in
specification (5). Omitted race is white. The symbols ***, ** and * indicate statistical significance at the 1, 5, and

10 percent levels, respectively.
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Table 7: Candidate and Institution Characteristics and Percent of Grindstone Words

(1)

(2)

(3)

(4)

(5)

(6)

Grind- Grind- Grind- Grind- Grind- Grind-
stone % stone % stone % stone % stone % stone %
Female 0.03™ 0.02"" 0.02"" 0.02"” 0.02" 0.02""
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Asian 0.01" 0.01" 0.01™ 0.01" 0.01" 0.01"
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Black or Hispanic 0.00 0.00 0.01 0.01 0.01 0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Finance -0.04™" -0.04™" -0.04™ -0.04™" -0.04™"
(0.01) (0.01) (0.01) (0.01) (0.01)
Macro -0.06™" -0.06™" -0.06™" -0.06™" -0.06™"
(0.01) (0.01) (0.01) (0.01) (0.01)
Top 10 Econ -0.04™" -0.04™ -0.04™" -0.04™"
(0.01) (0.01) (0.01) (0.01)
Top 10 B-School -0.05™" -0.05™" -0.05™" -0.05™"
(0.01) (0.02) (0.02) (0.01)
U.S. Inst. -0.00 -0.00 -0.00 -0.00
(0.01) (0.01) (0.01) (0.01)
B-School -0.01 -0.01 -0.01 -0.01
(0.01) (0.01) (0.01) (0.01)
Female Writer 0.01"
(0.01)
Asian Writer 0.02"
(0.01)
Regression OoLS OLS OoLS OoLS OLS OoLS
Sample Full Full Full Full Full Full
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20
FE No No No No No No
Err Cluster No No No Cand Writer No
N 6365 6365 6365 6365 6365 6365
R-squared 0.00 0.02 0.03 0.03 0.03 0.03

Notes: Table presents results of an OLS regression on the percent of grindstone words based on the sample of
6,365 letters for 2,227 applicants from 2018-2021. Explanatory variables include binary variables indicating can-
didate characteristics (Female, Asian, and Black or Hispanic), field of interest (Finance and Macro), institution
characteristics (Top 10 Econ, Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female Writer
and Asian Writer). Standard errors are robust and clustered at the candidate level in specification (4) and the
writer level in specification (5). Omitted race is white. The symbols ***, ** ‘and * indicate statistical significance
atthe 1, 5, and 10 percent levels, respectively.
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Table 8: Candidate and Institution Characteristics and “Top” Recommendation

(1) (2) (3) (4) (5) (6) (7)
TopRec TopRec TopRec TopRec TopRec TopRec TopRec
Female -0.03""  -0.02"" -0.02" -0.02™ -0.02" -0.02" -0.02™
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Asian -0.06"™"  -0.06™"  -0.06"" -0.06" -0.06"" -0.06""  -0.04""
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Black or Hispanic -0.03"™"  -0.03"™  -0.04" -0.04 -0047" -004" -0.04
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Finance 0.03™" 0.01 0.01 0.01 0.01 0.02
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Macro -0.00 -0.00 -0.01 -0.01 -0.01 -0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Top 10 Econ 0.17°"" 0.17"" 017" 017" 0.15™"
(0.01) (0.01) (0.02) (0.02) (0.01)
Top 10 B-School 0.15™" 0.15"" 0.15™" 0.15™ 0.14™"
(0.03) (0.03) (0.03) (0.03) (0.03)
U.S. Inst. -0.04™  -0.03"™  -0.03"  -0.03" -0.03"
(0.01) (0.01) (0.01) (0.01) (0.01)
B-School 0.03" 0.03" 0.03" 0.03" 0.03"
(0.02) (0.02) (0.02) (0.02) (0.02)
Female Writer -0.03""  -0.03"™"  -0.03"  -0.03""
(0.01) (0.01) (0.01) (0.01)
Asian Writer -0.02" -0.02" -0.02 -0.01
(0.01) (0.01) (0.01) (0.01)
Word Count 0.00""
(0.00)
Standout % 0.05""
(0.01)
Grindstone % -0.02
(0.01)
Regression oLS OLS oLS oLS OLS oLS OLS
Sample Full Full Full Full Full Full Full
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20
FE No No No No No No No
Err Cluster No No No No Cand Writer No
N 6365 6365 6365 6365 6365 6365 6365
R-squared 0.01 0.01 0.07 0.07 0.07 0.07 0.11

Notes: Table presents results of an OLS regression on a binary variable indicating whether a letter recommends
the candidate to a “top” program based on the sample of 6,365 letters for 2,227 applicants from 2018-2021.
Explanatory variables include binary variables indicating candidate characteristics (Female, Asian, and Black or
Hispanic), field of interest (Finance and Macro), institution characteristics (Top 10 Econ, Top 10 B-School, U.S. Inst.,
and B-School), and letter characteristics (Female Writer and Asian Writer), as well as continuous variables for
letter length and content (Word Count, Standout %, and Grindstone %). Standard errors are robust and clustered
at the candidate level in specification (5) and the writer level in specification (6). Omitted race is white. The sym-
bols *** ** ‘and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively.
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Table 9: Impact of Female/Asian Letter Writers for Female/Asian Candidates

(1)

(2)

(3)

(4)

Top Rec Top Rec Top Rec Top Rec
Female -0.02" -0.02™" -0.02" -0.02°"
(0.01) (0.01) (0.01) (0.01)
Asian -0.06™" -0.05™" -0.04™" -0.04™*
(0.01) (0.01) (0.01) (0.01)
Black or Hispanic -0.04™" -0.04™" -0.04™" -0.04™*
(0.01) (0.01) (0.01) (0.01)
Finance 0.01 0.00 0.02 0.02
(0.01) (0.01) (0.01) (0.01)
Macro -0.01 -0.01 -0.00 -0.00
(0.01) (0.01) (0.01) (0.01)
Top 10 Econ 017" 017" 0.15™" 0.15™
(0.01) (0.01) (0.01) (0.01)
Top 10 B-School 0.15" 0.15™ 0.14™ 0.14™"
(0.03) (0.03) (0.03) (0.03)
U.S. Inst. -0.03™" -0.03™" -0.03™" -0.03™
(0.01) (0.01) (0.01) (0.01)
B-School 0.03" 0.03" 0.03" 0.03"
(0.02) (0.02) (0.02) (0.02)
Female Writer -0.03™" -0.04™" -0.03™" -0.04™
(0.01) (0.01) (0.01) (0.01)
Female x Female Writer 0.03 0.03
(0.02) (0.02)
Asian Writer -0.02" -0.01 -0.01 0.00
(0.01) (0.02) (0.01) (0.02)
Asian x Asian Writer -0.03 -0.03
(0.02) (0.02)
Word Count 0.00™" 0.00™"
(0.00) (0.00)
Standout % 0.05™" 0.05™"
(0.01) (0.01)
Grindstone % -0.02 -0.02
(0.01) (0.01)
Regression OLS OLS OLS OLS
Sample Full Full Full Full
Letter Year 2017-20 2017-20 2017-20 2017-20
FE No No No No
Err Cluster No No No No
N 6365 6365 6365 6365
R-squared 0.07 0.07 0.11 0.11
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Notes: Table presents results of an OLS regression on a binary variable indicating whether a letter recommends
the candidate to a “top” program based on the sample of 6,365 letters for 2,227 applicants from 2018-2021.
Explanatory variables include binary variables indicating candidate characteristics (Female, Asian, and Black or
Hispanic), field of interest (Finance and Macro), institution characteristics (Top 10 Econ, Top 10 B-School, U.S. Inst.,
and B-School), and letter characteristics (Female Writer and Asian Writer), as well as continuous variables for
letter length and content (Word Count, Standout %, and Grindstone %). Standard errors are robust and clustered
at the candidate level in specification (5) and the writer level in specification (6). Omitted race is white. The sym-
bols ***, ** and * indicate statistical significance at the 1, 5, and 10 percent levels, respectively.
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Table 10: Summary Statistics for Early Career Outcomes

N Mean St. Dev.

Panel A: Full Sample

Top 20 Academic 1181 0.05 0.21
No. Top 100 Pubs 2227 0.33 0.70
No. Top 8 Pubs 2227 0.07 0.30
Has Pub 2227 0.24 0.42
Has Top 8 Pub 2227 0.06 0.25
Panel B: Top 10 Economics and Finance Department Sample

Top 20 Academic 277 0.14 0.34
No. Top 100 Pubs 532 0.45 0.81
No. Top 8 Pubs 532 0.17 0.45
Has Pub 532 0.31 0.46
Has Top 8 Pub 532 0.15 0.36

Notes: Table presents summary statistics for the full sample of 2,227 applicants from 2018-
2021. Top 20 Academic is a binary variable equal to 1 for candidates that took a job at a top
20 academic department; it is available only for the 1181 candidates who applied in 2018
and 2019. No. Top 100 Pubs and No. Top 8 Pubs are the number of publications in the two
years after receiving a Ph.D. in top 100 journals and in top 8 journals, respectively. Has Top
100 Pub and Has Top 8 Pub are binary variables equal to 1 for candidates that published in
the two years after receiving a Ph.D. in a top 100 journal and in a top 8 journal, respectively.
Panel A reports statistics for the full applicant sample and Panel B reports statistics for the
subsample of applicants from top 10 economics and finance departments.
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Table 11: Early Career Outcomes: Initial Job Placement

(1) (2) (3) (4)
Top 20 Top 20 Top 20 Top 20
Academic Academic Academic Academic
Female 0.01 0.01 0.02 0.02
(0.02) (0.02) (0.02) (0.01)
Asian -0.05™" -0.05™" -0.06™" -0.05™"
(0.01) (0.01) (0.01) (0.01)
Black or Hispanic 0.02 0.03 0.01 0.02
(0.03) (0.03) (0.03) (0.03)
Finance 0.03 0.02 0.02
(0.02) (0.02) (0.02)
Macro -0.02 -0.01 -0.01
(0.01) (0.01) (0.01)
Top 10 Econ 0.117" 0.08™"
(0.02) (0.02)
Top 10 B-School 0.13” 0.10°
(0.06) (0.06)
U.S. Inst. 0.02 0.03™
(0.01) (0.01)
B-School -0.00 -0.00
(0.03) (0.03)
Female Writer -0.00
(0.01)
Asian Writer 0.02
(0.01)
Word Count 0.00™
(0.00)
Standout % 0.00
(0.01)
Grindstone % -0.01
(0.02)
Top Rec 0.14™"
(0.03)
Regression OLS OLS OLS OLS
Sample Full Full Full Full
Letter Year 2017-18 2017-18 2017-18 2017-18
FE No No No No
Err Cluster Cand Cand Cand Cand
N 3396 3396 3396 3396
R-squared 0.01 0.02 0.07 0.12

Notes: Table presents results of an OLS regressions on a binary variable indicating that the candidate took
a job at a top 20 academic department based on the sample of 3,396 letters for 1,181 applicants from
2018-2019. Explanatory variables include binary variables indicating candidate characteristics (Female,
Asian, and Black or Hispanic), field of interest (Finance and Macro), institution characteristics (Top 10 Econ,
Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female Writer, Asian Writer, and Top
Rec), as well as continuous variables for letter length and content (Word Count, Standout %, and Grind-
stone %). Standard errors are robust. The symbols ***, ** and * indicate statistical significance at the 1,

5, and 10 percent levels, respectively.
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Table 12: Early Career Outcomes: Journal Publications

(1) (2) (3) 4) (5) (6) 7) (8)
No.Top No.Top No. Top No.Top No.Top8 No.Top8 No.Top8 No.Top8

100Pubs  100Pubs 100Pubs 100 Pubs Pubs Pubs Pubs Pubs

Female -0.13"™  -0.13" -0.12"" -0.12" -0.05"" -0.05"" -0.04™" -0.04"""
(0.03) (0.03) (0.03) (0.03) (0.01) (0.01) (0.01) (0.01)
Asian -0.06" -0.06" -0.04 -0.00 -0.03”  -0.04" -0.04" -0.02

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01) (0.01) (0.01)

ok ok *ok ok

Black or Hispanic -0.10 -0.10 -0.11"7  -0.09 -0.05 -0.04" -0.05" -0.04"
(0.04) (0.04) (0.04) (0.04) (0.02) (0.02) (0.02) (0.02)
Finance -0.01 -0.03 -0.02 0.08™ 0.07" 0.077"
(0.04) (0.05) (0.05) (0.02) (0.02) (0.02)
Macro 0.04 0.03 0.03 -0.01 -0.01 -0.01
(0.04) (0.04) (0.04) (0.01) (0.01) (0.01)
Top 10 Econ 0.19"  0.12"™ 0.13"™  0.09"™
(0.05) (0.04) (0.02) (0.02)
Top 10 B-School 0.18" 0.13 0.15" 0.12"
(0.10) (0.10) (0.06) (0.06)
U.S. Inst. -0.11""  -0.09™ -0.02 -0.01
(0.04) (0.04) (0.02) (0.02)
B-School -0.02 -0.03 0.00 -0.01
(0.07) (0.06) (0.03) (0.03)
Female Writer -0.01 0.01
(0.02) (0.01)
Asian Writer -0.03 -0.01
(0.03) (0.01)
Word Count 0.00™ 0.00™
(0.00) (0.00)
Standout % 0.09™" 0.02"
(0.02) (0.01)
Grindstone % -0.10™ -0.06™"
(0.04) (0.02)
Top Rec 0.27"" 017"
(0.05) (0.03)
Regression oLS oLS OLS oLS oLS oLS oLS oLS
Sample Full Full Full Full Full Full Full Full
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20 2017-20
FE No No No No No No No No
Err Cluster Cand Cand Cand Cand Cand Cand Cand Cand
N 6365 6365 6365 6365 6365 6365 6365 6365
R-squared 0.01 0.01 0.02 0.05 0.01 0.02 0.06 0.09

Notes: Table presents results of OLS regressions on the number of publications in the two years after receiving a
Ph.D. in top 100 journals (Top 100 Pubs) and in top 8 journals (Top 8 Pubs) based on the sample of 6,365 letters for
2,227 applicants from 2018-2021. Explanatory variables include binary variables indicating candidate characteristics
(Female, Asian, and Black or Hispanic), field of interest (Finance and Macro), institution characteristics (Top 10 Econ,
Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female Writer, Asian Writer, and Top Rec), as
well as continuous variables for letter length and content (Word Count, Standout %, and Grindstone %). Standard
errors are robust. The symbols ***, ** and * indicate statistical significance at the 1, 5, and 10 percent levels, re-
spectively.
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Table 13: Robustness: Letter Characteristics and Early Career Outcomes:
U.S. Economics and Finance Departments

(1) (2) (3) (4) (5) (6) (7)
Word Standout Grind- Top Top 20 No. Top No. Top 8
Count % stone % Rec Academic 100 Pubs Pubs
Female -14.07 0.03" 0.01™ -0.02" 0.02 -0.09"" -0.03™
(16.51) (0.02) (0.01) (0.01) (0.02) (0.03) (0.01)
Asian -98.69""  -0.09"" 0.01 -0.06™" -0.06"" -0.00 -0.03"
(16.64) (0.02) (0.01) (0.01) (0.02) (0.04) (0.02)
Black or Hispanic -14.09 -0.07"" 0.00 -0.05™" 0.01 -0.09" -0.04"
(21.65) (0.02) (0.01) (0.01) (0.03) (0.05) (0.02)
Finance - 0.04" -0.03™ 0.01 0.03 -0.05 0.08™"
167.80"""
(22.79) (0.03) (0.01) (0.02) (0.03) (0.05) (0.03)
Macro -45.23" -0.05™" -0.06™ 0.01 -0.01 0.01 -0.01
(18.46) (0.02) (0.01) (0.01) (0.02) (0.04) (0.02)
Top 10 Econ 148.27"" 0.00 -0.04™* 017" 0.07"" 0.12"" 0.10™
(17.87) (0.02) (0.01) (0.01) (0.02) (0.04) (0.02)
Top 10 B-School 92.27" -0.02 -0.04™ 0.16™" 0.10° 0.12 0.13"
(37.26) (0.04) (0.02) (0.03) (0.06) (0.10) (0.06)
B-School 47.33 0.03 -0.02 0.03 -0.02 -0.01 -0.01
(35.21) (0.04) (0.02) (0.02) (0.04) (0.08) (0.04)
Female Writer 8.51 0.01 0.01 -0.02™ -0.00 0.00 0.01
(19.17) (0.02) (0.01) (0.01) (0.01) (0.03) (0.01)
Asian Writer -47.80™" 0.03 0.01 -0.02" 0.02 -0.03 -0.01
(20.60) (0.02) (0.01) (0.01) (0.01) (0.03) (0.01)
Word Count 0.00™" 0.00™" 0.00™™
(0.00) (0.00) (0.00)
Standout % 0.01 0.08™" 0.01
(0.01) (0.02) (0.01)
Grindstone % -0.01 -0.10™ -0.06™"
(0.02) (0.05) (0.02)
Top Rec 017" 0.25™" 0.15™
(0.04) (0.06) (0.03)
Regression OLS OLS oLS oLS OLS oLS oLS
Sample U.S. Inst. U.S. Inst. U.S. Inst. U.S. Inst. U.S. Inst. U.S. Inst. U.S. Inst.
Letter Year 2017-20  2017-20 2017-20  2017-20 2017-18  2017-20  2017-20
FE No No No No No No No
Err Cluster No No No No Cand Cand Cand
N 5020 5020 5020 5020 2591 5020 5020
R-squared 0.04 0.01 0.03 0.09 0.13 0.06 0.10

Notes: Table presents results of OLS regressions on letter characteristics (Word Count, Standout %, Grindstone %,
and Top Rec) and early career outcomes (Top 20 Academic, No. Top 100 Pubs, and No. Top 8 Pubs) based on the
sample of 5,020 letters for 1,756 applicants from U.S. economics and finance departments between 2018-2021; Top
20 Academic regression is just for 2, 591 letters for candidates who applied in 2018 and 2019. Explanatory variables
include binary variables indicating candidate characteristics (Female, Asian, and Black or Hispanic), field of interest
(Finance and Macro), institution characteristics (B-School), and letter characteristics (Female Writer, Asian Writer,
and Top Rec), as well as continuous variables for letter length and content (Word Count, Standout %, and Grindstone
%). Standard errors are robust. The symbols ***, ** ‘and * indicate statistical significance at the 1, 5, and 10 percent
levels, respectively.
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Appendix

Table Al: Candidate Primary Field of Interest

Mean St. Dev.
Finance 0.20 0.40
International 0.08 0.27
Labor 0.14 0.34
Macro 0.26 0.44
Other Fields 0.32 0.47
Micro 0.05 0.22
Health, Education, and Welfare 0.03 0.18
Industrial Organization 0.06 0.24
Urban, Rural, and Regional 0.03 0.16
Applied 0.10 0.29
Public Finance 0.05 0.21
N/A 0.01 0.08
N 2227

Notes: Table presents summary statistics for candidates by self-re-
ported primary field of interest for the full sample of 2,227 applicants
from 2018-2021.



Table A2: Standout and Grindstone Word List

Panel A: Standout Words

achieve*
challeng*
decisive
extremely
full package
important*
led
most
outstanding*
remarkable
substantial
terrific*
unmatched
single-author
upper tier
role model
star of the field
shortlist

would be happy to hire

future leader of the

field

head and shoulders

amazing
compelling
essential
extraordinar*
fundamental
impress*
make our short list
natural*
passion*
significant*
superb
tour de force
unparalleled
single author
first tier
academic star
compares well with
top few students

without any reserva-
tion

compares favorably
with

strongest recommen-

award*
competitive
excel*
fabulous
highest possible
innovat*
magnificent
novel
phenomenal
star
supreme*
transforma*
wonderful
upper 5
top student
rising star
would hire
the best student

best postdoctoral fel-
low

one of the best | have
worked with

strongest possible rec-

best
complete package
exceptional
first-rate
high quality
leader of the field
master*
original
prestig*
strong*
surpass
unique
world class
upper 10
trailblazer
superstar
best I've worked with
one of the top

best | have worked
with

one of the two best |
have worked with

above dation ommendation
Panel B: Grindstone Words
assiduous busy careful conscientious
dedicate* depend* diligen* disciplined
effective effort* hard-working hardworking

hardest working

methodical
organiz*

trust*

hard working
meticulous

reliab*

hard worker
multitask

responsib*

industrious
multi-task

thorough*

Notes: Words followed by a * denote word stems.



Table A3: Robustness: Letter Characteristics and Early Career Outcomes:
Top 10 Economics and Finance Department Sample

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Word Standout Grind- Top Top20Ac- No.Top No.Top 8
Count % stone % Rec ademic 100 Pubs Pubs
Female -21.67 0.00 0.00 -0.05" 0.03 -0.08 -0.07"
(28.21) (0.03) (0.01) (0.02) (0.05) (0.07) (0.04)
Asian - -0.13™ 0.01 -0.13"™  -0.13" -0.12 -0.11™
117.66™""
(28.13) (0.03) (0.01) (0.02) (0.04) (0.08) (0.04)
Black or Hispanic 3.10 -0.03 0.02 -0.09™ 0.04 -0.13 -0.08
(38.32) (0.03) (0.02) (0.03) (0.07) (0.09) (0.05)
Finance - 0.03 -0.03™ 0.01 0.03 -0.13 0.08
154.45™""
(33.74) (0.04) (0.01) (0.03) (0.06) (0.10) (0.05)
Macro -54.47 -0.03 -0.05™ -0.02 -0.05 0.05 -0.01
(34.49) (0.03) (0.01) (0.03) (0.05) (0.10) (0.05)
B-School -19.76 0.02 -0.02 0.01 0.01 0.06 0.04
(32.83) (0.04) (0.01) (0.03) (0.07) (0.11) (0.05)
Female Writer -24.34 -0.02 0.00 -0.04 -0.02 -0.04 0.03
(34.28) (0.03) (0.01) (0.03) (0.03) (0.05) (0.03)
Asian Writer -31.10 -0.02 0.01 -0.01 0.07" 0.00 -0.05
(37.55) (0.04) (0.01) (0.03) (0.04) (0.06) (0.04)
Word Count 0.00™ 0.00™" 0.00™
(0.00) (0.00) (0.00)
Standout % 0.03 0.07 0.01
(0.02) (0.04) (0.02)
Grindstone % -0.04 -0.29""  -0.14™
(0.05) (0.10) (0.05)
Top Rec 017" 0.27°" 0.18"
(0.05) (0.07) (0.04)
Regression oLsS oLS OLS oLS oLS oLS oLS
Sample Top 10 Top 10 Top 10 Top 10 Top 10 Top 10 Top 10
Letter Year 2017-20 2017-20 2017-20 2017-20  2017-18 2017-20  2017-20
FE No No No No No No No
Err Cluster No No No No Cand Cand Cand
N 1605 1605 1605 1605 861 1605 1605
R-squared 0.03 0.02 0.02 0.03 0.12 0.08 0.09

Notes: Table presents results of OLS regressions on letter characteristics (Word Count, Standout %, Grindstone %,
and Top Rec) and early career outcomes (Top 20 Academic, No. Top 100 Pubs, and No. Top 8 Pubs) based on the
sample of 1,605 letters for 534 applicants from top 10 economics and finance departments between 2018-2021; Top
20 Academic regression is for 861 letters for candidates applying in 2018-2019. Explanatory variables include binary
variables indicating candidate characteristics (Female, Asian, and Black or Hispanic), field of interest (Finance and
Macro), institution characteristics (B-School), and letter characteristics (Female Writer, Asian Writer, and Top Rec),
as well as continuous variables for letter length and content (Word Count, Standout %, and Grindstone %). Standard
errors are robust. The symbols ***, ** and * indicate statistical significance at the 1, 5, and 10 percent levels, re-
spectively.
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Table A4: Robustness: Letter Characteristics and Early Career Outcomes:
Macroeconomics as Primary Field Sample

(1) 2) (3) (4) (5) (6) (7)

Word Standout Grind- Top Top20Ac- No.Top  No.Top8
Count % stone % Rec ademic 100 Pubs Pubs
Female -8.66 -0.02 0.01 -0.03" -0.02 -0.22""  -0.05""
(30.35) (0.03) (0.01) (0.02) (0.02) (0.06) (0.02)
Asian -69.48"" -0.06™" 0.03"" -0.05™" -0.02 -0.01 -0.01
(29.50) (0.03) (0.01) (0.02) (0.02) (0.07) (0.02)
Black or Hispanic -11.92 -0.08" -0.00 -0.06™" 0.03 -0.15° -0.04°
(35.95) (0.03) (0.01) (0.02) (0.04) (0.08) (0.03)
Top 10 Econ 153.06"" 0.04 -0.02" 0.14™ 0.05 0.16" 0.117"
(34.47) (0.03) (0.01) (0.02) (0.04) (0.08) (0.04)
Top 10 B-School -68.05 0.23" 0.01 0.15 -0.11" 0.01 -0.04
(167.17) (0.14) (0.04) (0.13) (0.06) (0.80) (0.04)
U.S. Inst. -61.85" -0.01 -0.03" 0.01 0.03" -0.16™" -0.02
(32.67) (0.03) (0.01) (0.01) (0.02) (0.07) (0.03)
B-School -16.11 -0.22™ -0.05" 0.07 0.01 0.38 -0.03
(139.83) (0.09) (0.03) (0.08) (0.03) (0.45) (0.03)
Female Writer -13.41 -0.01 0.00 -0.03" -0.00 -0.06 0.00
(35.07) (0.04) (0.01) (0.02) (0.01) (0.05) (0.01)
Asian Writer -43.42 0.09" 0.01 -0.02 -0.02" -0.02 0.00
(44.45) (0.05) (0.01) (0.02) (0.01) (0.05) (0.02)
Word Count 0.00 0.00"" 0.00""
(0.00) (0.00) (0.00)
Standout % 0.02 0.117" 0.03"
(0.01) (0.04) (0.01)
Grindstone % -0.04 -0.10 -0.06
(0.03) (0.10) (0.04)
Top Rec 0.15" 037" 017"
(0.06) (0.10) (0.06)
Regression oLS OLS oLS oLS oLS OLS oLS
Sample Macro Macro Macro Macro Macro Macro Macro
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-18 2017-20 2017-20
FE No No No No No No No
Err Cluster No No No No Cand Cand Cand
N 1691 1691 1691 1691 914 1691 1691
R-squared 0.02 0.01 0.02 0.06 0.12 0.10 0.11

Notes: Table presents results of OLS regressions on letter characteristics (Word Count, Standout %, Grindstone %,
and Top Rec) and early career outcomes (Top 20 Academic, No. Top 100 Pubs, and No. Top 8 Pubs) based on the
sample of 1,691 letters for 589 applicants from 2018-2021 who specified Macroeconomics as their primary field
of interest; Top 20 Academic regression is for 914 letters for candidates applying in 2018-2019. Explanatory vari-
ables include binary variables indicating candidate characteristics (Female, Asian, and Black or Hispanic), institu-
tion characteristics (Top 10 Econ, Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female
Writer, Asian Writer, and Top Rec), as well as continuous variables for letter length and content (Word Count,
Standout %, and Grindstone %). Standard errors are robust. The symbols ***, ** and * indicate statistical signifi-
cance at the 1, 5, and 10 percent levels, respectively.
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Table A5: Robustness: Letter Characteristics and Early Career Outcomes:
Finance as Primary Field Sample

(1) (2) (3) (4) (5) (6) (7)

Word Standout Grind- Top Top20Ac- No.Top No. Top 8
Count % stone % Rec ademic 100 Pubs Pubs
Female -22.88 -0.00 0.03" -0.03 0.06 -0.24™"  -0.13™
(31.10) (0.03) (0.01) (0.02) (0.04) (0.06) (0.03)
Asian -51.03" -0.01 0.01 -0.01 -0.10™ 0.03 -0.03
(28.46) (0.03) (0.01) (0.02) (0.04) (0.07) (0.04)
Black or Hispanic -17.56 0.04 -0.01 -0.01 -0.09 -0.00 -0.02
(55.15) (0.05) (0.02) (0.04) (0.06) (0.11) (0.08)
Top 10 Econ 137.54™" 0.00 -0.05™ 0.23" 0.13™ -0.08 -0.02
(43.77) (0.05) (0.02) (0.04) (0.06) (0.09) (0.06)
Top 10 B-School 150.23""" -0.04 -0.05™" 0.14™" 0.08 0.13 0.18"
(37.46) (0.05) (0.02) (0.03) (0.06) (0.10) (0.08)
U.S. Inst. -97.35™" -0.00 0.00 -0.06"" 0.05 -0.13" 0.00
(34.12) (0.04) (0.02) (0.02) (0.04) (0.08) (0.04)
B-School 37.43 0.06 -0.01 0.05" 0.00 -0.06 -0.02
(31.54) (0.04) (0.02) (0.02) (0.03) (0.08) (0.04)
Female Writer 49.28 -0.03 0.00 -0.04 0.05 0.00 0.05
(39.51) (0.04) (0.02) (0.03) (0.03) (0.05) (0.03)
Asian Writer 0.24 0.00 -0.01 -0.05™" 0.05" -0.00 -0.01
(30.94) (0.04) (0.01) (0.02) (0.03) (0.05) (0.03)
Word Count 0.00"™" 0.00" 0.00
(0.00) (0.00) (0.00)
Standout % 0.01 0.08" 0.03
(0.02) (0.04) (0.02)
Grindstone % 0.00 -0.10 -0.09"
(0.04) (0.10) (0.05)
Top Rec 0.09" 0.31" 0.22"
(0.05) (0.09) (0.06)
Regression oLS oLS oLS oLS OLS OLS oLS
Sample Finance Finance Finance Finance Finance Finance Finance
Letter Year 2017-20 2017-20 2017-20 2017-20 2017-18 2017-20 2017-20
FE No No No No No No No
Err Cluster No No No No Cand Cand Cand
N 1326 1326 1326 1326 788 1326 1326
R-squared 0.03 0.00 0.02 0.06 0.15 0.07 0.09

Notes: Table presents results of OLS regressions on letter characteristics (Word Count, Standout %, Grindstone %,
and Top Rec) and early career outcomes (Top 20 Academic, No. Top 100 Pubs, and No. Top 8 Pubs) based on the
sample of 1,326 letters for 440 applicants from 2018-2021 who specified Finance as their primary field of interest;
Top 20 Academic regression is for 788 letters for candidates applying in 2018-2019. Explanatory variables include
binary variables indicating candidate characteristics (Female, Asian, and Black or Hispanic), institution characteristics
(Top 10 Econ, Top 10 B-School, U.S. Inst., and B-School), and letter characteristics (Female Writer, Asian Writer, and
Top Rec), as well as continuous variables for letter length and content (Word Count, Standout %, and Grindstone %).
Standard errors are robust. The symbols ***, ** and * indicate statistical significance at the 1, 5, and 10 percent
levels, respectively.
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