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Abstract:

Efforts to promote gender equity in science increasingly rely on name-based inference to
quantify representation and guide policy and behavior. Yet linguistic cues that signal gender vary
across cultures and are often obscured when names are transliterated into English. Here we
identify a pattern we call the “legibility gap”: when gender is inferred from names, equity
interventions systematically benefit women whose names signal gender while bypassing those
whose names lose such cues in translation. Using both observational and experimental evidence,
we show how this gap reshapes recognition in science. Analyzing citation diversity statements—
an emerging practice in which authors report the algorithmically estimated gender composition
of their reference lists—we find that papers that include this practice cite women more
frequently, but the gains accrue almost entirely to authors with gender-signaling Western names.
By contrast, women whose names lose gender cues in English transliteration, predominantly
those with East Asian names, receive fewer citations in these same papers. Two preregistered
experiments (N = 2,250) corroborate this pattern and identify its mechanism: linguistic
legibility, not cultural unfamiliarity, determines who is recognized as a woman and who benefits
from policies designed to support women in science. Overall, these findings expose a previously
unrecognized layer of inequity embedded in global equity infrastructures. As science becomes
increasingly global and equity efforts increasingly algorithmic, the legibility gap reveals how
uneven identity recognition reshapes fairness. In global systems of recognition, equity depends
not only on whether policies are effective on average, but also on whether they are equitable

across cultures.


mailto:dashun.wang@kellogg.northwestern.edu

1. Introduction

Efforts to promote women in science have accelerated in recent years, in part due to growing

awareness of persistent disparities in hiring, credit, promotion, and visibility !

. But promoting
equity first requires a way to identify women in the data. Names have long shaped how women
are recognized and evaluated !'®!”: women authors have adopted male pseudonyms to evade bias
20, and controlled experiments show that identical résumés are judged differently depending on
whether a male or female name is attached >!"%. Today, these dynamics operate at a far greater
scale. Because verified demographic data are often unavailable, incomplete, or protected for
privacy reasons 24, researchers and institutions increasingly rely on name-based inference—by

algorithms and by human readers—to identify gender and monitor inclusion efforts >6-8.%:12-16,

Yet names are not equally legible across languages. In many naming systems, gender cues are
embedded in spelling, characters, or pronunciation that disappear when names are transliterated
into English 2>27, the dominant language of science 2%°. As a result, some women’s names
remain readily recognizable as female while others do not, even when gender is clear in the
original language. When equity efforts depend on inferred gender, this uneven legibility may
create a consequential asymmetry: the very systems designed to support women may end up

supporting only those whose names are easiest to classify as women.

While name-based inference rarely determines an outcome on its own, its significance lies
upstream at the opportunity layer where equity efforts typically intervene, by shaping who is
visible in a candidate or expert pool, how representation is measured, which disparities are
diagnosed, and where corrective attention is directed (Table S1). This infrastructure now
operates across hiring and workforce audits, official statistics, expert directories, and large-scale

analyses of science >%8%12-16 (S|

Section S1). Recent work, including our validation across 4.5
million scientists (see SI Section S1.1), shows that these systems perform substantially worse on
transliterated East Asian names than on Western ones 2>2630, Uneven legibility may therefore be
more than a source of measurement error. By shaping who is counted, surfaced, and targeted by
equity efforts, it may redistribute opportunity toward those whose identities are easiest for the

system to see.



In this paper, we test that possibility using both observational and experimental evidence. We
first examine citation diversity statements, an emerging practice in which authors report the
gender composition of their reference lists, creating a natural setting in which inferred gender
shapes behavior 3!*2, We then present two preregistered experiments involving participants from
five cultures that test whether interventions designed to support women in science
disproportionately benefit those whose names remain legible as female in English. Across both
settings, we find that interventions intended to promote gender equity help women overall but
disproportionately benefit women with Western names that clearly signal gender, while
bypassing women whose names lose gender cues in transliteration. We term this pattern the

“legibility gap.”

2. Study 1: Citation diversity statements and the redistribution of

recognition

To test whether equity efforts built on inferred gender may redistribute recognition unevenly
across cultures, we begin by analyzing citation diversity statements (CDSs) in science. CDSs
make inferred gender behaviorally consequential: authors are encouraged to calculate the gender
composition of the scholars they cite using an automated classification tool and then disclose that
composition in their published paper 3!-*2. If gender cues are not equally legible across names,
then a practice designed to increase citations to women may not benefit all women equally.
Instead, it may disproportionately reward those whose names are easiest for the system to

recognize as female.

As illustrated in Fig. 1a, we assembled a dataset of papers published between 2020 and 2024!
that included a CDS and compared them with matched papers from the same journals that did
not. After matching on publication characteristics and excluding papers without reference
records, the final sample includes 216 papers with CDSs and 432 matched papers (total N=648
papers), together citing 40,719 references. For each cited author across these 648 papers, we

inferred gender and cultural origin from the name, allowing us to examine whether papers

! The dataset was collected in May 2024.



adopting CDSs differ from their matched comparison papers not only in how often they cite
women, but also in which women benefit from those shifts in citation practice. We estimate a
series of paper-level regressions across matched papers where the outcomes of interest are
various measures of citation composition and the primary predictor is always an indicator for the
inclusion of a CDS, and where we control for publication year, field, region, team size, and

citation impact (see SI Section S2 for details).

We find that papers with citation diversity statements cite more women than matched papers
without them. The share of women’s names cited is 7.0 percentage points higher in papers with
CDSs than in matched comparisons (30.8% vs. 23.8%; Fig. 1b), and this difference remains
substantial after controlling for publication year, field, region, team size, and citation impact

(8 =0.0709, p < 0.001; Table S2). However, that gain is not evenly distributed. The same
papers show almost no differences in citations to men’s names (f = 0.0108, p = 0.297), but a
much sharper gap in citations to gender-blind names (f = —0.0860, p < 0.001). This suggests
the apparent improvement does not reflect a simple redistribution from men to women, but a

shift away from names whose gender is less legible to the system.

This asymmetry becomes sharper when we examine the cultural origin of cited names. Papers
with CDSs cite significantly more authors with English-origin names (f = 0.0606, p < 0.001),
but fewer authors with Chinese names (f = —0.0316, p < 0.001), Japanese names (f =
—0.0101, p < 0.001), and Arab names (f = —0.0080, p < 0.001), among others (Fig. 1c,
Table S3). In other words, although CDSs are associated with increased citation of women
overall, those gains accrue disproportionately to women whose names remain legible as female
to English-oriented inference systems. And people whose names lose gender cues in

transliteration do not share equally in the benefits of the intervention.

Overall, these results reveal a paradox at the heart of name-based equity interventions. A practice
intended to make citation behavior more gender equitable is associated with improvements in
recognition for women overall, but it is also associated with more recognition for women whose
names are easiest to classify as female. Because this evidence comes from observational data,

however, it cannot by itself establish that the intervention causes this asymmetry, nor can it



distinguish linguistic legibility from a number of alternative explanations for the detected
relationships. We therefore turn next to preregistered experiments that isolate the causal effect of
gender-equity interventions and test whether the same asymmetry emerges under controlled

conditions.

3. Study 2: A causal test of the legibility gap

To isolate the causal effect of equity-promoting interventions, we conducted a preregistered
experiment (https://aspredicted.org/py94-n9g5.pdf) in which participants selected scholars for a
real Facebook campaign promoting outstanding academics. We tested whether motivating people
to increase gender diversity disproportionately benefits women with Western names over those
with Eastern names. As illustrated in Fig. 2a, we recruited 750 participants from the United
States and asked each to choose scholars from a list containing both men and women from
Western and Eastern countries to include in the advertisement. After making an initial set of
selections, participants were randomly assigned to one of two conditions. In the control
condition, they received feedback summarizing non-gender attributes of their selections. In the
treatment condition, they were instead told what percentage of their selected scholars were
women, following an established design for boosting the selection of women 3. All participants
then chose one additional scholar, allowing us to test whether gender feedback changed who
benefited from the intervention (see SI Section S3 for full stimuli and design details). The key
question was whether feedback designed to increase gender diversity would benefit all women

equally, or primarily those whose names remain clearly legible as female in English.

Following our pre-registered plan, we find that gender feedback increased the selection of
women, consistent with prior studies **. Yet importantly, here we find that this gender feedback
did not benefit all women equally. Participants randomly assigned to receive gender feedback
were more likely to choose a Western woman as their final pick than participants in the control
condition (21.1% versus 10.8%; f = 0.1029, p < 0.001; Fig. 2b, Table 1 Model 1). By
contrast, the same feedback had no statistically significant effect on the likelihood of selecting an
Eastern woman (10.8% versus 8.2%; f = 0.0265, p = 0.217; Fig. 2b, Table 1 Model 3). This

difference remains substantial after controlling for participants’ demographics (Table 1 Model 2



and 4). A pre-registered Wald test comparing these treatment effects controlling for
demographics confirms that the intervention benefited Western women significantly more than

Eastern women (x?(1) = 4.450,p = 0.0349).

Study 2 thus provides causal evidence for the pattern documented by Study 1. An intervention
designed to increase women’s representation does increase women'’s selection overall, but the
benefit is concentrated among women whose names more clearly signal female identity in
English. One possible explanation, however, is that this asymmetry reflects the cultural
background of the evaluators themselves: perhaps U.S. participants respond more readily to
Western names because those names are more familiar to them. We therefore turn to a second

preregistered experiment designed to distinguish linguistic legibility from cultural familiarity.

4. Study 3: Testing whether shared cultural background closes the
legibility gap

If the legibility gap primarily reflects cultural unfamiliarity, then it should weaken when
evaluators share the relevant naming context. To test this possibility, our second preregistered
experiment recruited participants from both Western and Eastern countries and tested whether
evaluators were more responsive to the intervention when judging women from their own
broader cultural background. This design allows us to distinguish two mechanisms: a familiarity
account, in which shared cultural context should reduce the asymmetry, and a legibility account,
in which the asymmetry should persist even across evaluator groups. This study was pre-

registered on OSF (https://osf.i0/j2ksg).

Here, we recruited 1,500 participants from China, South Korea, Italy, and Germany (375 from
each) for a task that closely paralleled Study 2. Each participant selected scholars for a Facebook
campaign from a pool containing candidates from all four countries and then received either
feedback about the gender distribution of their initial selectees or feedback about other features
of their initial selectees before making their final selection. As in Study 2, the primary outcome
was whether the final selected scholar was a woman from a Western or Eastern country (see SI

Section S4.1 for details).



We first replicated the basic asymmetry from Study 2. Among 1,443 participants who completed
the task, gender feedback substantially increased the selection of Western women, from 7.8% in
the control condition to 21.4% in the treatment condition (f = 0.1360, p < 0.001; Table 2
Model 1). By contrast, it produced no statistically significant increase in the selection of Eastern
women (f = 0.0184,p = 0.233; Table 2 Model 3). A pre-registered Wald test comparing
these two coefficients confirms that the difference in treatment effects is statistically significant
(x*(1) = 21.157,p < 0.001). Thus, even in a more culturally heterogeneous sample, the

intervention again benefited Western women far more than Eastern women.

Crucially, this pattern held even when evaluators shared their broad cultural background with the
women they were evaluating. Among Western participants, gender feedback increased the
selection of Western women from 7.8% to 25.3%; among Eastern participants, it increased the
selection of Western women from 7.8% to 17.7%. However, the same feedback had little effect
on selections of Eastern women by either participant group: among Western participants,
selection rose only from 9.2% to 11.5%, and among Eastern participants, it only rose from 8.1%
to 9.0% (Fig. 3). An interaction analysis shows that Western participants responded somewhat
more strongly than Eastern participants to gender feedback when selecting Western women
(Bwestern_woman: feedbackxwestern_participant = 0.0750, p = 0.041; Table 2 Model 2), but no
comparable difference between participant groups emerged when selecting Eastern women
(Beastern_woman:feeabackxwestern_participant = 0-0188, p = 0.543; Table 2 Model 4). A pre-
registered Wald test comparing these two interaction terms finds they do not differ significantly
(x*(1) = 1.204,p = 0.272), providing no evidence that participant region differentially
moderates the feedback effect on Western- versus Eastern-woman selection. In follow-up
analyses where we examined the decisions by Chinese, South Korean, Italian and German
participants about women from their own culture, separately, we find exactly the same pattern of

results (SI Section S4.2 and Table S5).

Study 3 therefore sharpens the mechanism underlying the legibility gap. The asymmetry is not
simply a byproduct of Western evaluators being unfamiliar with Eastern names. Even evaluators

from the same Eastern countries conferred substantially more benefit to Western women than to



Eastern women when exposed to a nudge designed to promote gender diversity. Hence, what
matters is not merely who is judging, but whether female identity remains legible in the names
on which the intervention depends. Together, Studies 2 and 3 show that the unequal gains
documented in Study 1 are consistent with benefits that accrue causally: when policies rely on
inferred gender, linguistic legibility determines who is recognized as a woman and who benefits

from efforts to support women in science.

5. Discussion

Our findings reveal a structural paradox in contemporary efforts to promote gender equity in
science. Interventions designed to increase women’s recognition do not benefit all women
equally when they rely on names to infer gender. Instead, they disproportionately advantage
women whose names remain legible as female in English, while bypassing women whose gender
cues are obscured in transliteration. Across observational and experimental evidence, we show
that progress toward gender parity can therefore come with an unrecognized tradeoff: gains in

average inclusion may mask a redistribution of recognition across linguistic and cultural lines.

Name-based inference approaches make efforts to measure and reduce potential gender gaps
more scalable and feasible across large datasets and organizations, and they have become a key
part of the infrastructure through which institutions measure representation, diagnose inequity,
and design corrective interventions. In that context, errors in gender inference are not merely
measurement problems 3+, They can become allocation problems. When some identities are
more legible than others, the very tools designed to improve fairness can channel recognition
toward those whose identities are most legible to the system. Our results thus shift attention from
asking whether equity interventions work on average to addressing a deeper question: for whom

do they work, and under what conditions?

Our experiments clarify the mechanism underlying this asymmetry. The unequal gains we
document are not simply the product of Western evaluators favoring culturally familiar names.
Even when evaluators come from Eastern countries, interventions intended to increase women’s

representation continued to benefit Western women far more than Eastern women. What matters,



then, is not just who is judging, but whether female identity remains legible in the names on
which judgment depends. In this sense, the legibility gap is interpreter-general: it emerges in
both algorithmic and human inference when names function as the proxy through which gender

1s encoded.

Our findings also illuminate an overlooked tension in the current turn toward data-driven equity
37, Over the past decade, scholars, journals, and institutions have increasingly embraced inclusive
citation practices, equity dashboards, and algorithmic auditing tools to monitor representation
and correct disparities. Here, our results show that when inclusion is operationalized through
proxies such as names, the universality of measurement can conceal the cultural specificity of the
signals being measured. A system may appear neutral because it applies the same rule to
everyone, while still systematically favoring those whose identities are more easily legible within

the linguistic conventions on which that rule depends 333

The broader implication extends beyond gender classification. In many global evaluative
settings, recognition depends on signals that must travel across languages, scripts, and cultural
contexts *-*2, When those signals survive unevenly, systems may reward what remains easiest to
interpret #*. Legibility, in this sense, represents a hidden dimension in evaluation systems. The
question is not just who is represented, but whose identity remains legible enough to be counted
in the first place. This suggests a broader agenda for studying fairness in transnational and

algorithmically mediated settings.

Several limitations qualify our analysis and point to important future directions. Our focus on the
distinction between specific “Western” and “Eastern” countries’ naming systems is somewhat
coarse, and gender legibility likely varies within countries, across diasporas, and across hybrid
naming practices. Our analyses also inherit the binary gender assumptions built into existing
inference tools, leaving open important questions about nonbinary identities and culturally
specific gender systems #4. Finally, we focus on immediate outcomes in citation and selection;
future work should examine whether legibility-based advantages compound over time through

cumulative processes of visibility, collaboration, and advancement.



Taken together, our results highlight a fundamental challenge for equity in an increasingly global
and algorithmic scientific system. Inclusion depends not only on whether interventions expand
opportunity on average, but also on whether the categories through which opportunity is
measured remain legible across languages and cultures. The legibility gap shows how
infrastructures designed to enhance fairness can silently reproduce the hierarchies of the
languages that feed them. In global systems of recognition, equity depends not only on equal

opportunity, but on equal legibility.

Data and Code Availability: All analysis code, data files, and an extended appendix containing
additional tables are available on the Open Science Framework at

https://osf.io/jgacu/overview?view only=db6848c8fea645a8bf45f0c090956d56
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Figure 1. Citation diversity statements and the redistribution of recognition. (a) We identified 239 research
articles containing a citation diversity statement and assembled a matched comparison group using Coarsened Exact
Matching (CEM), yielding 216 papers with a CDS and 432 matched papers. For each paper, we extracted the first-
and last-author names of their references and inferred (1) gender using the gender-guesser library and (2) cultural
origin using Ethnea. (b) Gender composition of cited authors. Papers with citation diversity statements cited women
(30.8%) at a rate 7.0 percentage points higher than the matched sample (23.8%). This difference was offset by a
significantly lower (8.6 percentage points lower) rate of citations to gender-blind names, and there was no
corresponding difference in citations to men, suggesting a preference for names that clearly signal a female identity.
(c) Cultural composition of cited authors’ names. Papers with citation diversity statements cite significantly more
authors with English-origin names, while citing several non-Western cultural groups less frequently. Bars display
means =+ 1 standard error and are ordered by regression coefficients. +p < 0.10,x p < 0.05%* p < 0.01,***

p < 0.001.
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Figure 2. The effect of gender feedback on the selection of a seventh female scholar, split by scholar
nationality (Study 2). (a) This panel illustrates the experimental design workflow. Participants were first presented
with a list of scholars from which they selected six to feature in a Facebook advertisement about academics. In Step
2, participants were randomly assigned to one of two feedback conditions, each providing a summary of the
characteristics of the scholars they had initially selected. In the gender-feedback condition, participants received
feedback summarizing the gender composition of their six initial selections; in the no-gender-feedback condition, no
gender feedback was provided. In Step 3, participants were asked to select a seventh scholar, and the gender identity
of their final selectee is our primary dependent measure. (b) The share of participants who chose a female scholar as
their final (seventh) pick, disaggregated by whether the scholar was from an Eastern or Western background and by
experimental condition (gender-feedback vs. no-gender-feedback). The x-axis distinguishes scholars from Eastern
countries (China, South Korea, Thailand) and Western countries (United Kingdom, Italy, Germany). Grey bars
represent the no-gender-feedback condition, in which participants received no feedback summarizing the gender mix
of their initial six selections; blue bars represent the gender-feedback condition, in which participants were given
feedback summarizing the gender composition of their initial six selections before picking a seventh. Error bars
denote + 1 standard error. +p < 0.1; * p < 0.05; ** p < 0.01; **+ p < 0.001.
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Figure 3. The effect of gender feedback on the selection of a seventh female scholar, split by participant
region and scholar nationality (Study 3). The chart shows the share of participants who chose a female scholar as
their final (seventh) pick in Study 3, disaggregated by whether the scholar was from an Eastern or Western
background and by experimental condition (gender feedback intervention vs. control). The Left panel shows data
from participants from Eastern countries (China, South Korea), and the Right panel shows data from participants
from Western countries (Germany, Italy). Within each panel, the x-axis distinguishes between selected scholars
from Eastern nations (China or South Korea) and Western nations (Germany or Italy). Grey bars represent the no-
gender-feedback condition, in which participants received no feedback summarizing the gender mix of their initial
six selections; blue bars represent the gender-feedback condition, in which participants were given feedback
summarizing the gender composition of their initial six selections before picking a seventh scholar. Error bars
denote + 1 standard error. +p < 0.1; * p < 0.05; ** p < 0.01; *** p < 0.001.
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Dependent variable: Identity of final

. Western Woman Eastern Woman

academic selected:

Model 1 Model 2 Model 3 Model 4
Intervention (Feedback was provided on ~ 0.1029%*** 0.1037*** 0.0265 0.0268
the % of academics who were women) (0.02606) (0.0267) (0.0215) (0.0216)
Controls No Yes No Yes
Observations 750 750 750 750
R-Squared 0.0198 0.0259 0.0021 0.0030
Wald Test (Intervention in Model 2 vs. x*(1) =4.450,p = 0.0349

Model 4)

Table 1. OLS Regressions estimating the effect of gender feedback on participants’ final selection (Study 2).
The table presents four OLS regressions predicting whether the seventh (final) scholar chosen by a participant for
inclusion in a Facebook advertisement was a Western woman (Models 1-2) or an Eastern woman (Models 3—4).
The key independent variable in every model is a binary indicator for random assignment to receive feedback on
the percentage of women in the participant’s initial six-scholar roster. Models 2 and 4 add demographic controls:
participant gender (male = 1), race (White = 1), and age. The Wald test row reports a cross-equation test comparing
the Intervention coefficient across Model 2 and Model 4. Robust (HC3) standard errors are shown in parentheses.
+p < 0.1; xp < 0.05; ** p < 0.01; *xx p < 0.001.
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Dependent variable: Identity of final

. Western Woman Eastern Woman
academic selected:
Model 1 Model 2 Model 3 Model 4
Intervention (Feedback was provided on  0.1360*** 0.0985%** 0.0184 0.0090
the % of academics who were women) (0.0183) (0.0259) (0.0154) (0.0218)
Intervention x Western Participant ?0'.00735606*) (88;32)
Western Participant 0.0066 -0.0323 0.0303 0.0205
(0.0341) (0.0390) (0.0287) (0.0329)
Controls Yes Yes Yes Yes
Observations 1,443 1,443 1,443 1,443
R-Squared 0.0413 0.0441 0.0034 0.0036
Wald Test (Intervention in Model 1 vs. x*(1) = 21.157,p < 0.001
Model 3)
Wald Test (Intervention x Western x3(1) = 1.204,p = 0.272

Participant in Model 2 vs. Model 4)

Table 2. OLS Regressions estimating the effect of gender feedback on participants’ final selection (Study 3).
The table presents four OLS regressions predicting whether the seventh (final) scholar chosen by a participant for
inclusion in a Facebook advertisement was a Western woman (Models 1-2) or an Eastern woman (Models 3—4). The
key independent variable in every model is a binary indicator for random assignment to receive feedback on the
percentage of women in the participant’s initial six-scholar roster. Models 2 and 4 add an interaction with the
participant’s region of residence (Western = Germany/Italy; Eastern = China/South Korea). All models include
demographic controls and incentive fixed effects: participant gender (male = 1), race (White = 1), and age. After
excluding participants who did not complete the experiment, the analytic sample comprises 1,443 of the 1,500
recruited participants. The Wald test rows report cross-equation tests comparing the Intervention coefficient across
Model 1 and Model 3, and the Intervention x Western Participant coefficient across Model 2 and Model 4. Robust
(HC3) standard errors appear in parentheses. + p < 0.1; * p < 0.05; ** p < 0.01; *x* p < 0.001.
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