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Abstract

This study examines the interactions between peers by building upon a widely cited find-
ing in the gender literature that men interrupt women more often than women interrupt men.
The analysis is based on a new dataset derived from audio recordings of economic seminars,
in which the gender of all speakers is identified. The results indicate that (i) women are
interrupted more frequently and earlier during presentations, (ii) this is largely due to inter-
ruptions by women in the audience rather than men, (iii) female presenters with less seniority
receive more interruptions from women in the audience, (iv) men ask fewer questions and
make more comments to female presenters, with differences in both the manner and content
of their interruptions, and (v) having a female chair does not significantly alter these find-
ings, except by reducing the number of interruptions made by men. The seminar series and
presentation topic are used as control variables, along with factors such as the presenter’s

affiliation, seniority, and department ranking.
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1 Introduction

It has been well-established that men and women differ in their attitudes toward various dimen-
sions of life, such as work, education, family arrangements, and financial decisions (Bursztyn and
Jensen 2017)). This is particularly relevant in highly skilled and demanding professions with un-
certain career prospects, such as academia, where women are still underrepresented (Harris and
Jenkins (2006); Sattari and Sandefur (2019)). One manifestation of these attitudes is through in-
teractions between peers, particularly through conversational dynamics. One of the most widely
accepted findings in this field is that men interrupt women more often than women interrupt
men (Tannen 1993). However, in this paper, I present evidence that challenges this conclusion.

This study is based on 2,131 economic seminars, with the goal of investigating whether female
presenters are interrupted and receive questions more than their male counterparts do. This
question seems particularly pressing, given the under-representation of women in the profession
and the distinctively aggressive culture of economics seminars (Boustan and Langan 2019).

This article presents evidence on how female presenters are interrupted more than male
presenters are during seminars. Building on this result, it contributes with four key findings to
the literature on how the behavior of individuals is affected by the presence of peers. First, it
shows that those extra interruptions received by female presenters are not entirely due to men in
the audience but also to females. In particular, the proportion of interruptions by women does
not play a significant role in explaining the overall number of interruptions in a seminar unless
the presenter is a woman.

A second key finding is that although being a female presenter is linked to an increase in
the number of female interruptions, a decrease in the latter is observed as more senior is the
presenter.

The third key finding has to do with the role played by the gender of the presenter on
the proportion of interruptions identified as questions and the ones that by contrast, were only
identified as comments. Being a female presenter is related with an increase in the number
of questions from females in the audience and with a decrease in the ones made by males.
Furthermore, while men in the audience make more comments on average when the presenter is
female, the gender of the presenter has no effect on the number of comments made by women.

Finally, this paper documents how the number of interruptions received by a presenter varies

according to the gender of the seminar’s chair: the presence of a female chair reduces on average



the number of interruptions made by men, but it does not affect the number of interruptions
made by women.

This analysis was made possible due the virtualization of most academic activity during
the COVID-19 outbreak of 2020. Among those activities, academic seminars—one of the main
instances for researchers to present their findings, as well as a place for socializing among faculty
members—were not only moved to a virtual setting, but also made publicly available later. In
particular, the database used for this study consists of talks that were web-streamed between
2020 and 2022, involving speakers from the 320 highest-ranked universities worldwide . The
information gathered from these recordings was assembled in two steps. First, using an audio
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processing technique known as “speaker diarization,” which consists of estimating the number
of speakers in an audio stream, I associated each speech segment with a speaker (Dadvar 2011]).
After determining “who spoke when,” I identified the gender of the speakers based on their
voices. Although such techniques are commonly applied with various devices used in daily
life (e.g., mobile phones), their use in the domain of social science is rare and a novel feature
of this paperH Data on interruptions and the gender of the speakers are complemented by
information on the length of the seminar and the presenter’s university, number of citations,
seniority, academic interests, and other relevant information available in Google Scholar and the
Research Papers in Economics (RePEc) database. The text transcripts of each seminar were
used to identify the topic of the presentation and to extract information about the content of
each interruption.

As the dependent variable, referred to as "interruptions," is operationalized as every change
of speaker in a given talk I supplement the previously reported results, variations of this concept
are examined. Specifically, interruptions are further classified into two subcategories: questions
and comments. Questions are defined as interruptions made in an interrogative manner, while
interruptions that are not in this form are labeled as comments. In addition, the source of the
interruption is also analyzed, specifically whether it is made by the chair of the seminar or by
someone else in the audience.

In practice, the implications of an interruption or a question are not straightforward. The
absence of interruptions could imply an audience either captivated or uninterested. Moreover,

the same interruption can be perceived differently according to the age, position, or gender

IExamples of the use of these techniques in common life activities include interacting with the virtual assistant
on a smartphone or distinguishing between a doctor’s questions and a patient’s responses in an online medical
consultation.



of the receiver, even if it is possible to distinguish the tone of the interruptionﬂ However,
conversational interaction may also be related to enduring problems of power and dominance in
social life (Zimmermann and West [1996)). To address these issues, I analyze both the “how” and
the “what” of an interruption. The “how” refers to whether the interruption occurs through a
smooth transition between the interrupting speaker and the interrupted speaker or, in contrast,
through a speech overlap between the two speakers. I find that men made fewer overlapping
interruptions, on average, when the presenter was a woman, while women made more such
interruptions with a female speaker. The greater legitimacy that women may feel to attempt to
take the floor from other women and an intention of providing support and sense of cooperation
are normally pointed out by the literature to explain this type of female-to-female interruption
(Yuan et al. (2007); Dindia (1987)). To address the “what” of the interruptions, I examined
the similarity between what it is said in the interruption and what it was being said prior the
interruption. The analysis reveals that men exhibited less speech similarity in their interruptions
when the presenter was female. Even if modest, this negative effect indicates that interruptions
by men are slightly less related to the content of the stream that is being interrupted when the
speaker is a woman.

These results also contribute an additional perspective to the rapidly growing body of ev-
idence documenting gender discrimination at virtually every stage of the academic profession
within the field of economicsﬂ In addition, it seeks to expand the available literature docu-
menting how women and men are treated differently when presenting their research. Within the
field of economics, Dupas et al. (2021) use a hand-coded dataset from 420 seminars (mostly in
the applied micro field) held in the 30 highest-ranking universities in the United States. The
two main findings of their work are that women are asked more questions during seminars than
men are (in line with the results reported in this paper) and that the questions posed to women
presenters are more likely to be patronizing or hostile. Using transcribed audio recordings from
medical conferences, Salem et al. (2021) demonstrate that women are less likely than men are

to interrupt the presenter. Hand-coding videotaped conferences (mostly medical and psycholog-

2Recent work by Hilton and Jeong (2019) and by Hilton (2018) presents a discussion of systematic disparities
on how individuals from different groups perceive interruptions.

3See Lundberg and Stearns (2019)) for an overview. Paredes et al. (2020) provide evidence that undergraduate
students exhibit more gender bias after studying economics. Wu (2018) documents an unwelcoming and stereo-
typical culture using online economic forums. Card et al. (2020) and Hengel (2022) provides evidence on how
women are held to higher standards of writing and research than men are. Even if this can be seen as part of a
larger problem, the disparities exhibited in academic economics are greater than those observed in other scientific
areas (e.g., engineering), as well as those in other fields of the social sciences (Ginther and Kahn 2004]).



ical), Jarvis et al. (2022) report that women are less likely than men are to ask questions, and
they are likely to feel more anxious about asking questions. Finally, in a study of gender balance
at the American Astronomical Society, Davenport et al. (2014) observe that women were asked
slightly more questions than men were, interpreting this as an age effect, as senior scientists may
be more likely to ask questions, and they are more commonly men.

This paper is composed of six sections. In the following section, I present the data used in this
work and in Section [3], I introduce the machine-learning algorithms used for speaker diarization
and gender recognition. Section [ presents the econometric model and the text-analysis tools
used for the seminar transcripts. Section [f] present the main results and Section [6] formulates

conclusions and avenues for further research.

2 Dataset

The data used in this study was collected from web-streamed economic seminars that were held
between 2020 and 2022 and were available on YouTube. With a few exceptions, these seminars
can still be accessed on the platform[{ In order to be included in the dataset, the seminar had
to be part of a seminar series and the seminar series had to be organized or sponsored by the
economics department of a university based in the United States or Europe. Seminars held by
leading research institutions such as the National Bureau of Economic Research (NBER), the
American Economic Association (AEA), and the Centre for Economic Policy Research (CEPR)
were also considered.

In addition to YouTube metadata, such as the seminar’s title and description, comments, the
number of likes the video received, and the date it was posted, natural language processing tools
developed in Qi et al. (2020) were used to identify the presenter’s name from the video’s title or
description. This information was used to query Google Scholar for the presenter’s affiliation,
number of citations, academic interests, and the year in which their first paper was published.
The latter is used as proxy for level of seniority.

Table [1| presents summary statistics for the database in four panels. The upper-left panel
shows that the mean seminar duration is 62.3 minutes, with over 80% of seminars lasting between
45 and 90 minutes. Only 3.5% of the seminars are longer than 90 minutes. The upper-right panel

indicates that seminars have an average of 11 interruptions, with the majority (6.6 interruptions)

4These exceptions refer to seminars that were streamed on YouTube but were subsequently deleted.



lasting less than 30 seconds. The bottom-left panel reveals that a large proportion of presenters
are affiliated with top economics departments, with around two-thirds coming from the top ten
departments and less than 10% coming from departments ranked in the first 100 positions. The
bottom-right panel shows miscellaneous indicators, including the fact that in 8.3% of seminars,
no interruptions were recorded, and in 10.1% of seminars, the only interrupter was the chair.
The percentage of seminars with a female presenter is 35.3% of the dataset.

Figure [4] shows that the distribution of interruptions made during seminars presented by
women is slightly shifted to the right compared to the distribution for males suggesting that
outliers are unlikely to significantly influence the number of interruptions in seminars.

Table [2|and Figure 3| show the locations of the economics departments to which the presenters
are affiliated. Approximately two-thirds of the presenters are affiliated with economics depart-
ments in the US, while 14% are affiliated with departments in European countries (excluding
the UK), 11% are affiliated with departments in the UK, and the remaining are affiliated with
departments in other locations around the world.

When video audio transcripts were available, they were downloaded. For cases in which this
was not possible, audio was transcribed to text using speech recognition, following the procedure
described in Ravanelli et al. (2021)). These transcripts were pre-processed for text analysis by
removing punctuation and “stop words” that do not carry intrinsic meaning, such as “and” or
“the”. The remaining words were lemmatized to group all inflected forms of a word, and only

nouns, adjectives, verbs, and adverbs were retainedﬂ

2.1 Topics’ identification

the topics of the seminars were identified by utilizing a topic modeling approach on the audio
transcripts. Once the topics were extracted, each seminar was assigned to one of the identified
topics.

As an alternative method for identifying the topic of a seminar, information from RePEc
was also employed, where papers are grouped by their corresponding JEL-code. By using the
author’s name as a query term, the JEL-code that was most frequently used by the author when

publishing was obtained. This "most representative JEL-code" was used as a robustness check,
in addition to the topics identified through the topic extraction process.

The following sections provide more detail on both of these approaches.

5For example, “policies” becomes “policy,” and “were” becomes “be”.



2.1.1 Topic identification based on seminar’s transcripts

Topic modeling is an unsupervised learning technique that is used to extract distinguishing
concepts or topics from a large corpus of documents. For the extraction, the pre-processed
transcripts described in Section [2| were used as the corpus data. A “topic” is a cluster of words
that frequently occur together. In this study, I used Mallet, a topic modeling toolkit that contains
sampling-based implementations of Latent Dirichlet Allocation (McCallum [2002). Figure |§| in
shows the coherence score for models trained with a different number of topics. I
selected the model with 15 topics, which gives the highest value before the curve starts to flatten
out (Roder et al. 2015)), although the score appears to continue increasing even when the model
is trained with 40 topics.

The most probable words for each topic are shown in the word clouds of Figure [f] Once
the topics are generated, the specific topic of a given seminar is determined by finding the topic
number with the highest percentage contribution in the seminar transcript.

The words generated in each of the topics can also be associated with words in the different
categories of the JEL classification system. To do this, I compared the 15 topics that emerged
from the topic analysis with the 17 JEL categories and determined which category was most
similar to each topicﬁ The distance between two vectors, each coming from a different set of
documents, was computed using the cosine similarity score. Once the distance of each topic to
all the JEL categories was calculated, I assigned each topic the JEL-code of the category with

the shortest distance. Table [3] summarizes the results of the topic modeling.

2.1.2 Topic identification based on speaker’s JEL-code

An alternative method for assigning a topic to a seminar is based on the identification of the
JEL-codes that were most frequently used by the speaker in their previous publications. This
information was obtained by matching the speaker’s name with a database of 714,702 classified
papers from RePEc that included the author’s name and corresponding JEL-code. A total of
2,131names were matched, which resulted in the assignment of a JEL-code to 58.2% of the

seminarsﬂ The bar plot in Figure |§| shows the number of seminars matched by the different

5The JEL classification includes 20 different categories, but the categories “A. General Economics and Teach-
ing,” “Y. Miscellaneous Categories,” and “Z. Other Special Topics” were not considered.

"The RePEc database is created based on information provided by publishers, so the JEL code classification
may not be available for all papers indexed in RePEc. In addition, as for this work only seminars from 2020-2022
were used, many of the papers presented in these seminars are likely to have not yet been published. However,
future research could consider this as a more precise robustness check.



JEL-codes.

3 Machine learning algorithms for audio processing

The processing of the audio data involves two main steps. First, a map of all the speakers in the
audio signal is constructed, process known as speaker diarization. Second, the gender of each of
the identified speakers is predicted using their voice.

Both the speaker diarization and gender prediction make use of Mel Frequency Cepstral
Coefficients (MFCC), which are short-term acoustic signal features commonly used to obtain
information about a speaker’s vocal tract characteristics (Miiller Anguera et al. [2012).
More information on how this feature is constructed can be found in the

3.1 Speaker diarization

Speaker diarization is the process of detecting the turns and then clustering the speech from the
same speaker together.

The diarization system used here is divided into three steps. First, it discriminates speech
segments from non-speech ones. Second, it detects speaker change points to segment the audio
data. Finally, it groups these segmented regions into speaker homogeneous clusters (Pulkki et al.

2017). Figure [1| below provides a visual representation of this process.

Figure 1: Speaker diarization
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Voice activity detection (VAD) is used to infer which segments of audio contain speech, while
excluding background noise and silenceﬁ This improves the quality of the output by masking
silent frames and noise, and speeds up signal processing by avoiding extra runs on uninformative
frames. To detect and remove non-speech segments, I rely on the assumption that voiced frames
have more energy than silent ones. High-energy regions of the signal can be associated with voice
activity. A visual representation of this process can be found in the appendix.

To determine the change points in the audio signal, a Gaussian Mixture Model (GMM) is
used (Moattar and Homayounpour 2012; Cettolo et al. 2005) where the Bayesian Information
Criterion (BIC) determines the number of segments in the signal. This technique segments the
audio signal within a window by using a penalized likelihood ratio test to determine whether the
data in the window is better modeled by a single distribution or by two different distributions.
The null hypothesis is that there is no speaker change point at time ¢;. The data, Z = X + Y,
is modeled by a multivariate Gaussian probability density function with a set of parameters 6

and a log-likelihood L as follows:

nx nx
Lo =Y logN(zi|0z) + > _ logN (yi|02), (1)
=1 i=1

being nx and ny the numbers of data samples in analysis windows X and Y respectively. Under
the alternative hypothesis, a speaker change point exists at t;, and the windows X and Y are
modeled by two multivariate Gaussian densities. In this case, each density has its own set of

parameters, 6x and 6y. The log-likelihood L; is obtained by

nx nx
Ly = logN(zi|fx) + Y logN (yilfy). (2)
i= i=1

In this study, we estimate the set of parameters © using the Expectation Maximization (EM)
algorithm. This algorithm operates by comparing two adjacent sliding windows of audio data,
calculating the distance between them, and determining whether the two windows originate
from the same speaker. The dissimilarity between the two windows is measured using the ABIC

metric, which is defined as

ABIC = Ly — Ly — AR, (3)

8In signal processing, noise is any unwanted (and generally unknown) modification that a signal may suffer
during capture, storage, transmission, processing, or conversion (Vyacheslav 2010). Noise sources may include
background noise such as traffic or construction, which are unusual in these types of recordings.



The penalty term R is included in the A BIC calculation to adjust for the excess of parameters in
the alternative hypothesis model compared to the null hypothesis model. The fine-tuning factor
A is also used in this calculation. When the ABIC is positive, a local maximum is identified
and the time point ¢; is considered a speaker change point. If the ABIC is not positive, there
is no speaker change point at time ¢;. This process is repeated for multiple samples within the
analysis window to identify potential boundary points.

In this process, I group the identified audio segments by speaker identity by comparing
speaker similarity between all clusters. As the audio signals analyzed in this study are relatively
homogeneous, with one main speaker typically followed by a small number of interruptions, new
speakers are assigned new identification numbers and similar speakers are assigned the same
identification number. This study follows the approach described in Ravanelli et al. (2021)
and Desplanques et al. (2020)), which involves using an ECAPA-TDNN model to compute voice
similarities. ECAPA-TDNN, or “Efficient Convolutional Attention with Pooled Aggregation
Time Delay Neural Network," is a neural network architecture to process sequences of data,
such as audio signals or natural language text. The architecture uses convolutional blocks and
attentive statistical pooling to better capture important information from the input data and
improve performance. It is also based on the Time Delay Neural Network (TDNN) model, which
is designed to process sequences of data using a series of hidden layers with time delay units.
ECAPA-TDNN models are commonly used for speech recognition or speaker identification. The
model was trained using data from Nagrani et al. (2020), which consists of short audio clips of
human speech extracted from interview videos on YouTube. The similarity between speakers

was calculated using the cosine distance between speaker embeddings.

3.2 Gender recognition

To predict gender, I used Mozilla’s Common Voice Dataset (Ardila et al. 2020)), a large, publicly
available corpus of speech data that includes annotations for the gender of each speaker. After
cleaning and filtering the audio files, I found 6,995 male audio files and 5,662 female audio files
in the dataset.

As is common in the literature (Alnuaim et al. 2022; Chachadi and Nirmala|2022)), I employed
a deep feed-forward neural network with five hidden layers using the MFCC and the Mel Spec-
trogram Frequency as features. I also used a dropout rate of 30% as a regularization technique,

which has been shown to be effective in improving model performance (Chollet |2021). The pre-

10



trained model achieved an accuracy of 90.95%, similar to the results reported in previous works
using the same dataset (Chachadi and Nirmala 2022).

To evaluate robustness, gender predictions of presenters based on their voices were compared
with predictions of their gender using a dictionary of names. This comparison was performed
using the speaker’s name obtained from YouTube. The appendix presents the results of this

comparison.

4 Econometric model

The baseline relationship to examine is the one between the number of interruptions received by

presenters in a seminar and their gender. To analyze this, I used the following linear specification:

Y; = Po + Pi1FemalePresenting; + Xv 4+ Z\ + ¢, (4)

in which the variable Y; is the number of interruptions in a given seminar, and 1 shows the effect
of being a female presenter on the number of interruptions. A positive value of 5; would indicate
that being a female presenter leads to a higher number of interruptions. The vector X includes
presenter-related characteristics such as citations, the ranking of the affiliated university, research
interests, and the year of the presenter’s first publication. The vector Z includes seminar-related
variables such as duration, the gender of the interrupters, the seminar series, and the topic of
the presentation. The stochastic error term is ¢;.

Standard errors were primarily clustered at the seminar series level. To ensure robustness,
alternative cluster variables were also used, such as the presenter’s economic department, the
country where the department is located, and the presenter’s name.

This same specification was used to explain the number of questions and comments received
by a presenter, as well as the amount of time that passes before the first interruption in a given
seminar takes place. In the latter case, the variable Y; is the number of minutes from the moment
the presenter starts speaking until the first interruption. In this case, a negative value of 51 would
imply that being a female presenter is associated with a shorter time in minutes before the first
interruption. In the case of questions and comments, a positive value of BAl would imply that
being a female presenter is associated with an increase in the number of questions or comments

received.
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4.1 Inferring type of interruption by audio transcripts

As explained in Section [3] the procedure used does not identify the nature of interruptions during
a seminar. This means that different types of interactions, such as questions, clarifications,
criticisms, or suggestions, are pooled together under the label of "interruption." However, by
using the audio transcripts of the seminars, it is possible to predict which of the interruptions
are interrogatives. To do this, I ran a gradient boosting algorithm that was trained using a corpus
of more than 10,000 human-annotated posts made in online forums, available in Forsythand and
Martell (2007). These posts include dialogue-act tagged information about whether a sentence
is interrogative or notE]

On average, a presenter receives 6.1 questions per seminar (56.6% of the interruptions) and
4.7 comments (44.2% of the interruptions). Comments are all the other interruptions that were
not identified as questions. Interruptions were considered questions if at any point during the
interruption, a question was identified, regardless of whether it appeared at the beginning or the

end of the interruption.

5 Results

The results of this study are organized into three parts. The first part presents the relationship
between being a female presenter and the number of interruptions received during a seminar.
The second part discusses the role of women in the audience in the contribution to the difference
in interruptions received by male and female presenters. The final part presents additional
results and robustness checks. Overall, the results provide insights into gender-based disparities

in academic settings and how they can be addressed.

5.1 The effect of being a female presenter on seminar interruptions

The baselines results of this paper are presented in Table [l There Equation [4] is estimated by
OLS with the number of interruptions as dependent variable.

In all the specifications, the variable of interest, gender of the presenter, is significantly
positive. This implies that female presenters receive on average between 0.9 and 1.5 more inter-

ruptions in seminars compared to males. As expected, seminar duration has a significant and

” o« ” o« ”

9The tags include “Wh” questions (questions that begin with “what,” “when,” “where,” “who,” “whom,”
“which,” “whose,” “why,” and “how”) and closed questions, which can only be answered with “yes” or “no.”
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positive effect on the number of interruptions and its inclusion in the model also increases the
effect of female presenter on the number of interruptions. The effect of being a female presenter
on the number of interruptions does not have a significant variation when seniority and citations
are added as controls. A presenter with more citations (column 3) or more senior (column 4),
receives on average fewer interruptions in a seminar. Similar situation is observed in Column
5, where both variables considered together as controls and when the topic of the seminar is
used as a control (Column 6). The most complete specification considers also the location of
the speaker’s department and the seminar series and shows that on average, a female speaker
receives 1.5 extra interruptions during a presentation than a male presenter.

In all the specifications the standard errors were clustered at the seminar series level. However
they remain unchanged when the cluster variable is the economic department to which the
presenter belongs, the country of location of the department, and the presenter’s name are also
used for robustness as cluster variables. see these results in the online appendix.

At the same time that meaningful by their own, the 14.1% extra interruptions received by
female presenters found in this paper are remarkably similar to the 12% of extra interruptions
found in Dupas et al. (2021). Two The difference between the 1.5 interruptions received on
average by female presenters found here and the 3.8 that they find can be explained at least by
two reasons. First, the different type of seminars covered in each analysis. Dupas et al. (2021)
focuses mostly on applied micro seminars while this work considers a broader set of economic
fields. When only seminars more connected to apply micro topics are considered (topics 2, 5, 10,
12 and 14), female presenters receive an average of 3.1 extra interruptions which indeed is more
similar to what is found in Dupas et al. (2021). However with the available data it is possible to
shed light on what drives this behavior. This is done by combining the gender of the individuals

that makes the interruptions and the topic of the presentation. The next section discuses this.

5.2 Who is behind those interruptions?

There is abundant literature on conversation dynamics stating that men have frequently been
found to interrupt women more than women interrupt menm Given the previous results is
relevant to question until which extent this is verified here. Table [5| gives a first glimpse on

whether the seminar’s interruptions are made by males or females in the audience. As the share

10See for example the works of Rosenblum (1986) or Holmes (1992) and more recently the one of Hancock and
Rubin (2015). Also Tannen (1993) provides a review of the literature.
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of men attending to economic seminars is normally higher should not be surprising that it is
observed around three more time questions from them than from women. However is worthy
of notice that while men attending to seminars make an average of 0.2 extra interruptions to
female presenters in comparison to male presenters, women make almost one extra interruption
to female than to male presenters.

In that sense, the Table [6] presents results when the Equation [4] is estimated considering
interacting the gender of the presenter with the proportion of interruptions made by women from
the audience. The inclusion of this term implies that female presents is not longer significant
to explain the number of interruptions. By contrast, the proportion of female interruptions is
significant to explain the overall number of interruptions in a seminar only when the presenter
is a woman. This implies that having more women in the audience is related with a decrease in
the number of interruptions while being a female presenter in an audience with a high share of
women is associated with an increase of it.

As long as used only as control variable, the topic of the presentation masks an important
heterogeneity in terms of number of interruptions. Table [7] shows the variation in the number
of interruptions according to the topic of the presentation. Excluding Topics 3, 9 and 15 in
which it was not possible to identify a clear JEL topic, the table shows that females presenters
receive at least one more extra interruption in 4 of the 15 topics while males receive one or more
interruptions than females in 3 topics.

In addition Table [§| differentiates the interruptions by the gender of who makes it. For
example, in Topic 1 (Math and Quant) and Topic 10 (Int Econ) males in the audience do more
than one extra interruption to female presenters than males. However while women reduces the
number of interruptions that make to females in Topic 1 (by 0.3), they increase it in Topic 10
(also by 0.3). Instead, for example Topic 6 (Labor) shows that the extra interruptions received by
female presenters are driven mostly by women in the audience (men make 0.9 extra interruptions
while women make 2.4 extra interruptions to female presenters). Women also make a large
amount of extra interruptions to female presenters than to males in Topic 8 (Dev & Growth),
Topic 12 (Labor) and Topic 13 (Pub. Economics). However this is not reflected in Table [7| due
to males attendees reducing the number of interruptions made to female presenters.

This situation should not be surprising given the wide variation in the share of females
across topics in economics (Card et al. [2020; Chari and Goldsmith-Pinkham [2017)). To reinforce

the results presented in Table [8, the next step is to explore whether female presenters are more
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interrupted in seminars with a higher share of females in the audience. This is not straightforward
as the available data only contains information of the gender of those that intervened in the
seminars, but not of the attendees that did not speak on it. In order to overcome this, two
proxy variables are used as a measure of the presence of females in a seminar. The first one is
the percentage of female presenters by field. The logic behind this is that topics with higher
percentage of females presenters are likely to also have a larger composition of females attending
to it. As a second proxy I use Card et al. (2020) data, who computes the fraction females
in EconLitE The bi-variate correlation between these two proxy variables and the number of
interruptions made by males and females in the audience is presented in Figure [7}

The first 6 columns of Table [J] re-estimates the Equation [ interacting the share of female
presenters by topic with female presenter. Additionally in Column 7, it is used the share of
females in EconLit as measure of presence of females in the field. As the values of this variables
are computed by topic, to avoid multicollinearity I re-grouped topic of the presentation in four
groups: microeconomics, macroeconomics, quantitative methods and othersE Overall, being a
female presenter significantly increases the number of interruptions in a seminar only in seminars

with a high share of females in the audience.

5.3 Additional results and robustness checks

This last part of the Results section present several additional results as well as some key ro-
bustness checks.

Interruptions and seniority of the presenter: Table [10| presents results when Equation
[] is estimated interacting seniority of the presenter with their gender. While the sign of being
a female presenter on the overall number of interruptions is still positive, its effect is not longer
significant for the overall number of interruptions. Similar conclusion applies when the variable
to explain is the number of male’s interruptions. By contrast, being a female presenter is signif-
icant to explain the number of interruptions made by females in the audience. Further, in the

interaction of the latter with seniority, the effect, while still significant, is negative. This result

"EconLit is an academic literature abstracting database service published by the American Economic Associa-
tion. The service focuses on literature in the field of economics covering articles and other materials dating back
to 1969.

12Group 1: Topic 2 (I0), Topic 5 (Micro) and Topic 14 (Micro). Group 2: Topic 4 (Macro), Topic 10 (Int.
Economics), Topic 11 (Pub. Economics) and Topic 13 (Pub. Economics), Group 3: Topic 6 (Labor), Topic 7
(Environmental Economics), Topic 8 (Development and Growth) and Topic 12 (Labor). Group 4: Topic 1 (Math
and Quantitative Methods).
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indicates that while being a female presenter is related with an increase in interruptions from
women, as more senior the female presenter, she receives on average fewer interruptions.

Questions and comments: Table [11] presents results when Equation {4| is estimated using
the number of proper questions, which were identified following the procedure described in Section
[4.1] Panel A show results when questions made by males in the audience is the explained variable
and Panel B when questions made by females is the variable to explain. In both panels being a
female is significant in order to explain the number of questions received by males and females
respectively. Interestingly, they do it with opposite signs: being a female presenter leads to fewer
questions by males and to more questions by females in the audience. In contrast to the previous
results, for both set of specifications gender of the presenter is significant also when topic of
the presentation is included as control variable. Results are less conclusive when interrogative
interruptions are used as dependent variable. Even if the effect is positive, Table[I1]shows how in
only two, out of six specifications, being a female presenter has a significant effect on the number
of questions received. While for the overall population of seminar presenters, being a female has
a positive and significant effect on the number of interruptions received, this effect can not be
established when only interrogative interruptions are considered.

The residual category is “comments”, which as explained in Section is defined as all the
interruptions that were not classified as questions. Table[I2shows the results when Equation [4]is
estimated with all the interruptions that were not identified as questions as dependent variable.
As reflected in Panel A, in four out of the seven proposed specifications being a female presenter
is significant to explain the overall number of non interrogative interruptions. Panel B shows a
positive and significant effect of being a female presenter in the increase of the non-interrogative
interruptions made by males in the audience while Panel C shows a non significant effect of this
on the ones made by the females attendees.

Interruptions by voice overlapping: normally two ways of taking the floor in a conver-
sation are distinguished in the conversation dynamics literature. One in which the change of
speaker takes place by a smooth voice transition and the other in which the speaker that inter-
rupts overlaps their voice to the one that is talking before the interruption (Tannen 1993). As
stated in the introduction of this work, the literature has found this a common practice among
female speakers explained by the higher legitimacy that they may feel to attempt to take the
floor from other women but also as a rapport building function and signal of support. This seems

to be confirmed in Table where being a female presenter is related with an increase in the
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number of overlapping interruptions made by females in the audience and with a -more modest-
decrease in the number of interruptions made by males.

Extensive margin: different unique interrupters In Table[15]the same specifications are
proposed but in this case the dependent variable is the number of different seminar attendees that
make an interruption. This implies that an attendant asking several questions will contribute
to the dependent variable in the same way that an attendant asking a single one. In Panel A,
only three out of the seven proposed specifications exhibits a significant coefficient in being a
female presenter. This weak evidence contrasts with the one presented in Panel C, when only
female interrupters are considered. The positive and significant coefficient associated to female
presenter suggests that, even if in a small magnitude, more different females engage to participate
in a seminar when the presenter is a woman.

Time before the first interruption: In Table results are presented but now on the
left hand side of Equation [4] it is measured the time that happens before the presenter receives
the first interruption. The negative sign in all the specifications indicates that female presenters
receive the first interruption between 3 and 4 minutes before male presenters. Being more senior
or having more citations retards the moment of the first interruption. However Table 17 shows
little evidence on whether being a female presenter is linked to a male’s first interruption or a
female’s one.

Chair of the seminar: In many seminar series there is a chair that moderates the seminar
and introduces the speaker. Additionally in some cases this moderator organizes and reads
questions posted in the chat of the seminar. Several rules were used to identify the moderator
of a seminar in case there was. For example a moderator has to be the individual who speaks
at the beginning of the seminar and at the same time do it for a short time period. The results
presented above does not change substantially when the interruptions of the moderator are not
considered. However the gender of this chair plays a significant role in order to explain the
number of interruptions received by the presenter.

Interruptions excluding the chair:

6 Conclusions and Avenues for Future Research

Female presenters in economic seminars are interrupted more often than male presenters are. On

average, they receive between one and two more interruptions (approximately 15% more) than

17



their male counterparts do. In addition, they are interrupted earlier in their presentations.

The results of this study nevertheless provide evidence of a less widespread idea: those extra
interruptions received by female presenters are not entirely due to men in the audience but
to female attendees. In particular, the proportion of interruptions by women does not play a
significant role in explaining the overall number of interruptions in a seminar unless the presenter
is a woman.

Two theories in the literature on conversational dynamics could potentially explain this pat-
tern of female-to-female interruptions (Coates (2015]); Palonen 2019). One theory concerns in-
terruption behavior as a measure of dominance, disruption, or obstruction. Even if commonly
associated with male-to-female interactionﬂ evidence suggests that the balance of power be-
tween participants—and not the gender of the participants—is the main driver of these type
of interruptions (Kollock et al. (1985), Hancock and Rubin (2015))). Given both the aggressive
culture of economics seminars and the under-representation of women in the professional field of
economics (Boustan and Langan 2019)), it is plausible that women may feel greater legitimacy
to take the floor from other women (of less senior status) than they do to take the floor from
men. The negative relationship found when female presenter interacted with seniority was used
to explain the number of interruptions made by females in the audience supports this hypothesis.
Similar to minority students who adapt their behavior by “acting white,” thereby improving their
standing with peers (Austen-Smith and Fryer Jr 2005)), female attendees might try to improve
their acceptance within the academic community by behaving as their males peers (i.e., “acting
male”).

A second function of interruption is to provide support, adding positively to what is being
said in a cooperative way. In this context, women in the audience may feel more comfortable and
eager to take the floor when interacting with female peers or within environments characterized
by a high proportion of women (e.g., Dasgupta et al. (2015)); Ford et al. (2017)). This may
be due to lower levels of intimidation and anxiety about participating (Wey 2009). Given that
seminars are opportunities that researchers use to improve their work, however, it could also
reflect a desire to help in this regard. This effect could be reinforced by the fact that women are
more likely to share common research interests and to work together (Card et al. (2020); Ductor

et al. (2018))) suggesting that some interruptions could be made by coauthors or colleagues from

3Tn an article in Times, Bennett (2015) coined the term “manterruption” to refer to the unnecessary interruption
of women by men in order to silence them and discredit their expertise.
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the same research group. This is consistent with the additional finding that women presenters
receive more interruptions from other women through overlapping speech. This behavior has
been identified as more a means of “working together to produce shared meanings” (Coates
2015) than as an attempt to take the floor from another speaker.

These hypothetical explanations should nevertheless be approached with caution. It does not
necessarily follow that interruptions intended to express agreement or ask for clarification always
constitute attempts to seize the floor. As noted by Dindia (1987) ), agreement with what is
being said can be a precursor to taking over the floor. Conversely, interrupting to disagree is not
necessarily disruptive. Even in collaborative, rapport-building simultaneous talk, one speaker
gently express disagreement with another (Tannen 1993)).

A similar complexity could arise in the interpretation of questions and comments in seminars.
The results are nevertheless in line with considerable evidence that women are more likely to
express interest in the opinions of others through such means as asking questions (Fishman 1983,
Holmes 1984, Cameron, McAlinden, and O’Lcary 1989).

When the chair of the seminar was a woman, men in the audience made fewer interruptions,
thus significantly reducing the overall number of interruptions. At the same time, the gender
of the seminar’s chair did not seems to have an impact in the number of interruptions made by
women in the audience.

As a final remark, the results reported in studies of interruptions are inconsistent, due to
differences in the methodologies employed. For example, studies differ in the way in which
interruptions are counted. As is the case with previous studies, the definition of interruption
employed in the present study is open to debate. It is nevertheless tractable, and it provides a
clear way to identify and count interruptions, thereby allowing for an easy extension of this work
to other domains. Other inconsistencies among previous studies have to do with unrepresentative
subject samples, the absence of statistical testing, and faulty statistical methods, which call the
reliability of the results of some studies into question. The present study has resulted in the
creation of a relatively large dataset that is representative of the various sub-fields of economics,
while also including dialogues between individuals who were not affected by any external observer
coding or analyzing their interactions.

To the best of my knowledge, this is the one of the broadest studies of audience participation
and academic interactions. In recent years, various academic actors have begun to take steps to

enhance understanding of the problem and to facilitate changes that will make the profession of
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economics more welcoming to women. Understanding the documented differences in the partici-
pation of women in these types of events is a necessary step toward designing interventions that
could positively affect the participation of under-represented groups. For example, differences in
the behavior patterns of men and women (e.g., female- to-female interruption vs. female-to-male
interruption) or the lower visibility of women in academic activities might affect the role that
women play as role models that reinforce this cycle.

The current study is also one of the first to apply algorithmic techniques for audio processing
within the domain of the social sciences. Particularly within the context of academia, the recent
and increasing availability of publications, video and audio recordings, and similar materials
suggests that such techniques are likely to be applied again in future studies aimed at explaining
the attitudes of individuals. This method is also easy to replicate and extend to other areas in

which it is important to understand individual behavior, as interviews or political discussions.
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Appendix I

Table 1: Sample characteristics (standard error in parenthesis)

Duration Interruptions
Duration (mean, in min) 62.3 Interruptions (mean) 10.8
Less than 45 min 14.2% Inter. 30 sec or less (mean) 6.6
Between 45min and 70 min 56.5% Inter. between 30 and 60 sec (mean) 2.6
Between 70min and 90 min 25.8% Inter. between 60 and 120 sec (mean) 1.2
More than 90 min 3.5% Inter longer than 120 sec (mean) 0.4
Ranking Other
Dept. ranking <10 68.2% Sem. without inter. 8.3%
Dept. ranking between 10 and 20  7.4% Sem. only w/host inter. 10.1%
Dept. ranking between 20 and 50  10.5% Sem. w/inter. from one pers. 22.0%
Dept. ranking between 50 and 100  5.2% Female presenters 35.3%
Dept. ranking >100 8.6% Female hosts 28.2%
Presenters 1,547 Seminars 2,131
Table 2: Location of the department of seminar presenters

Australia 2.5% France 3.1% Japan 0.4% Singapore 0.7%

Austria 0.2% Germany 1.6% Luxembourg 0.9% South Korea 0.4%

Belgium  1.1% Hong Kong 0.2% Netherlands 1.4% Spain 1.3%

Brazil 0.2% TIreland 0.7% New Zealand 0.2% Sweden 0.7%

Canada  2.7% Israel 0.5% Norway 0.2% USA 66.2%

Colombia 0.2% Italy 2.0% Portugal 0.4% United Kingdom 12.3%
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Figure 2: Location of the department of seminar presenters
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Figure 4:
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Table 3: Interruptions by topic

Topic Sharfz of  Female First 5 words of the topic JEL - Category
topics presenters
1 5.0% 23.7% model, estimate, datum, variable, sample C - Math & Quant. Methods
2 6.5% 30.3% price, market, platform, consumer, pay L - Industrial Organization
3 6.2% 43.1% effect, datum, year, paper, find 7 - Not Assigned
4 9.2% 29.6% market, bank, asset, price, risk E - Macro. and Monet. Eco.
5 4.9% 22.8% model, rate, cost, low, policy D - Microeconomics
6 7.9% 40.9% country, political, immigrant, state, migration J - Labor and Demog. Economics
7 6.4% 28.0% change, climate, technology, world, policy Q - Enviromental & Ecological Econ.
8 7. 7% 43.3% group, experiment, treatment, social, study O - Dev. & Growth.
9 5.5% 46.9% datum, research, system, information, patient Z - Not Assigned
10 9.8% 39.1% firm, trade, country, sector, market F - International Econ.
11 5.8% 27.9% policy, number, crisis, pandemic, year H - Public Economics
12 7.9% 44.6% worker, job, labor, child, high J - Labor and Demog. Economics
13 5.5% 28.1% income, household, tax, city, datum H - Public Economics
14 8.2% 35.4% agent, information, set, game, state D - Microeconomics
15 3.5% 31.7% kind, thing, sort, lot, talk Z - Not Assigned

Figure 6: Number of speakers by JEL-code
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Table 4: Interruptions in a seminar

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

Female presenter 0.90%*  1.39%**  1.18** 1.22%%* 1.05%* 1.06* 1.53**
(0.43) (0.39) (0.55) (0.52) (0.56) (0.53) (0.60)
Duration (in hs) 0.21%¥F%  (.22%** (. 22%FF  (.22%k*  (.21F¥*F (. 17FF*
(0.05) (0.05) (0.06) (0.05) (0.05) (0.05)
Citations -0.25%** -0.19%FF  _Q.28%F* (. 32%**
(0.06) (0.06) (0.07) (0.10)
Seniority -0.11%FF - _0.08%*%  -0.09%* -0.07*
(0.03) (0.03) (0.03) (0.04)
Topic Yes Yes
Speaker’s Dept. Locat. Yes
Seminar Series Yes
Constant 10.48***  _2.92 -2.33 -1.66 -1.54 -1.60 1.06
(1.11) (2.21) (2.80) (2.86) (2.84) (3.24) (3.68)
R? 0.00 0.17 0.17 0.16 0.17 0.22 0.23
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note: Standard errors in parentheses and clustered at the seminar series level. * p<0.05,
** p<0.01, ***p<0.001.

Table 5: Interruptions in total numbers and by gender of the interrupter

Interruptions by Interruptions by Total

males females Interruptions
Male Presenters 7.9 2.3 10.3
Female Presenters 8.1 3.2 11.3
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Table 6: Interruptions in a seminar

(1) (2) (3) (4) () (6) (7)
Female presenter 0.50 0.90 0.36 0.50 0.30 0.20 0.67
(0.63) (0.59) (0.78) (0.77) (0.78) (0.99) (1.09)
Prop. female inter. SUATERRE S 3.20%K 365 % K 3. TIHRRE 36T _3.68%* % _3.50%F
(0.87) (0.81) (1.05) (1.05) (1.05) (1.37) (1.53)
Fem. present x Prop. fem. inter. 1.72 2.31%* 3.78%* 3.45%* 3.64%* 4,93%* 4.23*
(142)  (1.33)  (1.83)  (1.83)  (1.83)  (2.33)  (2.57)
Duration (in hs) 0.19%#F%  0.19%FF  0.19%F  0.19FF  0.18%F*F  0.15%**
(0.01) (0.02) (0.02) (0.02) (0.02) (0.02)
Citations -0.22%%* -0.18%F  -0.30%**  -0.31%**
(0.07) (0.08)  (0.10)  (0.12)
Seniority -0.08%* -0.05 -0.05 -0.05
(0.03)  (0.04)  (0.04)  (0.05)
Topic Yes Yes
Speaker’s Dept. Locat. Yes
Seminar Series Yes
Constant 12.30%** 0.14 0.90 1.48 1.44 1.48 3.57*
(0.37)  (0.96)  (1.27)  (1.33)  (1.32)  (L72)  (2.02)
R? 0.01 0.13 0.14 0.13 0.14 0.19 0.19
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131
Table 7: Total interruptions to male and female presenters
Topic 1: Topic 2: Topic 3: Topic 4:  Topic 5:
Math & Quant 10 N/A Macro Micro
Male presenter 8.0 9.4 12.9 13.9 10.3
Female presenter 9.6 7.3 15.6 12.1 10.8
Topic 6: Topic 7: Topic 8: Topic 9:  Topic 10:
Labor Envirom. Dev.&Grow. N/A Int. Econ.
Male presenter 9.0 7.1 9.6 8.8 16.9
Female presenter 124 6.8 10.1 9.6 18.7
Topic 11: Topic 12:  Topic 13:  Topic 14: Topic 15:
Pub. Econ Labor Pub. Econ Micro N/A
Male presenter 9.8 11.5 10.6 6.2 14.3
Female presenter 10.2 10.9 9.5 8.0 10.2

31



Table 8: Total interruptions to male and female presenters (by gender of the interrupter)

Topic 1: Topic 2: Topic 3: Topic 4: Topic 5:
Math & Quant 10 N/A Macro Micro
Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by
males females males females males females males females males females
Male pres. 6.7 1.2 7.7 1.7 8.0 4.9 11.3 2.5 8.0 2.3
Female pres. 8.6 0.9 5.7 1.7 10.5 5.1 10.9 1.2 8.5 2.3
Topic 6: Topic 7: Topic 8: Topic 9: Topic 10:
Labor Enviorm. Dev & Growth N/A Int. Econ
Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by
males females males females males females males females males females
Male pres. 7.0 1.9 5.2 1.9 7.5 2.1 6.6 2.3 13.0 4.0
Female pres. 8.1 4.3 4.1 2.7 7.1 3.0 7.7 1.9 14.4 4.3
Topic 11: Topic 12: Topic 13: Topic 14: Topic 15:
Pub. Econ Labor Pub. Econ Micro N/A
Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by Int. by
males females males females males females males females males females
Male pres. 7.7 2.1 7.7 3.7 8.0 2.7 5.0 1.2 10.3 4.0
Female pres. 8.0 2.2 5.8 5.1 5.4 4.1 6.0 2.0 7.4 2.8
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Figure 7: Presence of females by topic and interruptions
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Table 9: Interruptions in a seminar (controlling by presence of females)

O ) C) 4) ©) (6) (7%)

Panel A: All Interruptions

Presence of females 6.70 9.48* 9.15 7.62 7.78  24.40%*  48.75
(6.06) (5.22) (6.01) (5.82) (5.82) (10.04) (68.24)
Female presenter -2.14  -1.59  -2.03 -1.93 -2.25 -4.87 -0.26

(2.63) (2.42) (2.97) (2.87) (2.96) (3.17)  (3.64)
Presence of fem x Fem. Present 7.96* 7.66* 8.40* &8.37** 8&.77* 16.10* 8.68*
(4.70)  (4.24) (4.22) (3.99) (419) (8.67)  (5.33)

Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic (mod) Yes Yes Yes
Speaker’s Dept. Locat. Yes Yes
Seminar Series Yes Yes
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level. *p<0.05,
**p<0.01, ***p<0.001. Specification (7*) uses Card et al. 2020 data for computing presence
of females.
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Additional results

Table 10: Interruptions and seniority of the presenter

(1) (2) (3) (4) (5) (6) (7)
Panel A: Total interruptions
Female presenter 0.69 0.92 1.02 0.92 1.02 1.10 1.57
(1.03) (1.00) (0.99) (1.00) (0.99) (1.26) (1.04)
Seniority S0.1TFFE _0.12%FF _0.08%*F  -0.12%**F  -0.08%*  -0.08%*  -0.07**
(0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.03)
Fem. presenter x Seniority 0.02 0.03 0.00 0.03 0.00 -0.00 -0.00
(0.07) (0.06) (0.06) (0.06) (0.06) (0.09) (0.09)
Panel B: Interruptions made by males
Female presenter -0.71 -0.52 -0.45 -0.52 -0.45 -1.14 -0.38
(0.75) (0.72) (0.71) (0.72) (0.71) (1.06) (0.90)
Seniority -0.07FF  -0.08%** -0.05 -0.08%** -0.05 -0.08**  -0.06**
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Fem. presenter x Seniority — 0.10* 0.11%* 0.09 0.11* 0.09 0.12 0.10
(0.06) (0.06) (0.06) (0.06) (0.06) (0.08) (0.08)
Panel C: Interruptions made by females
Female presenter 1.40%* 1.44%%* 1.47%% 1.44%%* 1.47%6  2.25%F 1 95%*
(0.60) (0.59) (0.59) (0.59) (0.59) (0.77) (0.80)
Seniority -0.03* -0.03%* -0.03* -0.03%* -0.03* -0.00 -0.01
(0.02) (0.02) (0.01) (0.02) (0.01) (0.01) (0.02)
Fem. presenter x Seniority -0.08%*  -0.08** -0.09%** _0.08%* -0.09*%** _0.12%** _0.10**
(0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.05)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Locat. Yes
Seminar Series Yes
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.
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Table 11: Number of questions

Panel A: All Questions

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

Female presenter 0.29 0.40%* 0.33 0.37* 0.29 0.35 0.52%*
(0.18)  (0.18)  (0.21)  (0.21)  (0.22)  (0.23)  (0.20)

Panel B: Males’ Questions

Female presenter -0.93%FF  _0.84%F*F  _(.99**FF  _(0.94%F*  _1.Q1FFF  _1.04%FF  -0.91%F*
(0.14)  (0.14)  (0.21)  (0.21)  (0.22)  (0.24)  (0.21)

Panel C: Females’ Questions

Female presenter 1.21%00% L 24%%% 1. 31%0k .30 1.30%**F 1.39%FF 1 43%*
(0.19) (0.19) (0.19) (0.19) (0.19) (0.19) (0.20)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Rank. Yes
Seminar Series Yes
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.

Table 12: Number of comments

Panel A: All comments

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

Female presenter 0.63 1.05%* 0.72 0.94%* 0.66 1.10%% 1. 71k
(0.40)  (0.41)  (0.50)  (0.48)  (0.51)  (0.51)  (0.50)

Panel B: Males’ comments

Female presenter 1.84%%%  2.20%*% 9 (3¥*k* Q. 24%Fk 1 9GF*FK 2 49F** 3 14HHH
(0.50)  (0.50)  (0.54)  (0.53)  (0.55)  (0.53)  (0.58)

Panel C: Females’ comments

Female presenter -0.30 0.20 -0.27 -0.00 -0.35 0.05 0.80
(0.47) (0.46) (0.65) (0.62) (0.66) (0.67) (0.60)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Rank. Yes
Seminar Series Yes
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.
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Table 13: Text Similarity between presentation and interruption

Panel A: All Interruptions

(1) (2) (3) (4) (5) (6) (7)
Female presenter 0.007 0.008 0.000 0.000 0.000 -0.001 -0.002
(0.005) (0.005)  (0.004) (0.004) (0.004) (0.004)  (0.005)
Panel B: Males’ Interruptions
Female presenter -0.005  -0.004 -0.013*** -0.014*** -0.014*** -0.013** -0.013*
(0.005) (0.005)  (0.005) (0.005) (0.005) (0.005)  (0.007)
Panel C: Females’ Interruptions
Female presenter 0.000 0.001 -0.005 -0.005 -0.006 -0.009 -0.013
(0.007) (0.007)  (0.008) (0.008) (0.008) (0.010)  (0.011)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Rank. Yes
Seminar Series Yes
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131
Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.
Table 14: Interruption made by overlapping voices
(1) (2) (3) (4) (5) (6) (7)
Panel A: All overlapping interruptions
Female presenter 0.07 0.11%* 0.12 0.12 0.11 0.11 0.13
(0.05) (0.06) (0.07) (0.08) (0.08) (0.09) (0.09)
Panel B: Overlapping interruptions made by males
Female presenter -0.24%F% - _0.20%**  -0.16%* -0.16%* -0.17** -0.18**  -0.14*
(0.05) (0.05) (0.07) (0.07) (0.07) (0.07) (0.08)
Panel C: Overlapping interruptions made by females
Female presenter 0.64%*F*  0.67F*¥*  0.67FF*  0.67¥FF  0.67F*F  0.68F** (0.65%*F*
(0.06) (0.06) (0.09) (0.09) (0.09) (0.10) (0.11)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Rank. Yes
Seminar Series Yes
Observations 2,131 2131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.
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Table 15: Extensive margin: different unique interrupters

(1) (2) (3) (4) (5) (6) (7)
Panel A: All Interruptions
(1) (2) (3) (4) (5) (6) (7)
Female presenter 0.03 0.14 0.22* 0.23* 0.21 0.27  0.37*
(0.12)  (0.11) (0.13) (0.14) (0.14) (0.18) (0.21)
Panel B: Males’ Interruptions
Female presenter -0.09 -0.00 0.10 0.13 0.10 0.06 0.22
(0.10)  (0.09) (0.12) (0.12) (0.12) (0.15) (0.18)
Panel C: Females’ Interruptions
Female presenter 0.11*%* 0.14%% 0.12* 0.10* 0.10* 0.20** 0.15*
(0.05)  (0.05) (0.06) (0.06) (0.06) (0.08) (0.09)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Rank. Yes
Seminar Series Yes
Observations 2131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.
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Table 16: Number of interruptions excluding the ones made by the seminar’s chair

Panel A: All Interruptions

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

Female presenter 0.40 0.73* 0.42 0.43 0.29 0.48 1.01%*
(0.40) (0.37) (0.52) (0.51) (0.53) (0.61) (0.57)

Panel B: Males’ Interruptions

Female presenter -0.28 -0.02 -0.34 -0.23 -0.37 -0.52 -0.03
(0.34) (0.31) (0.43) (0.42) (0.44) (0.57) (0.54)

Panel C: Females’ Interruptions

Female presenter 0.67*F*  Q.75%*FF  0.76%**F  0.66%** 0.67FF* 1.00%**F 1.04***
(0.22) (0.22) (0.24) (0.23) (0.24) (0.36) (0.32)
Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Rank. Yes
Seminar Series Yes
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level. * p<0.05,
** p<0.01, ***p<0.001.
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Table 17: Number of interruptions controlling by chair’s gender

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

Total interruptions

Female presenter 0.63 0.85 0.80 0.75 0.70 0.79 0.96
(0.59)  (0.56) (0.69) (0.69) (0.69) (0.91) (1.07)
Female chair -1.17%  -1.05 -1.55%  -1.52% -1.54* -1.87* -3.40**

(0.71)  (0.66) (0.84) (0.83) (0.83) (1.09) (1.32)
Fem. presenter x Fem. chair  0.04 0.40 1.31 1.34 1.35 1.85 3.14
(1.22)  (1.15) (1.47)  (1.47) (1.47) (1.92) (2.26)

Interruptions made by males

Female presenter 0.03 0.21 -0.03 0.02 -0.04 0.14 0.57
(0.51)  (0.48) (0.61) (0.61) (0.62) (0.80) (0.93)
Female chair -1.08*  -0.99* -1.44%  -1.44% -1.43% -1.58*% -2.78%*

(0.60)  (0.57) (0.74)  (0.74) (0.74) (0.96) (1.16)
Fem. presenter x Fem. chair -0.00 0.28 1.10 1.14 1.11 1.63 1.96
(1.04)  (0.99) (1.31)  (1.30) (1.31) (1.69) (1.98)

Interruptions made by females

Female presenter 0.60%* 0.65%** (0.82%** (0.72%F 0.74** 0.64* 0.39
(0.25)  (0.25)  (0.29)  (0.29) (0.29) (0.38)  (0.45)
Female chair -0.09 -0.07 -0.11 -0.08 -0.11 -0.29 -0.62

(0.30)  (0.30) (0.35)  (0.35) (0.35) (0.46) (0.55)
Fem. presenter x Fem. chair  0.04 0.12 0.21 0.20 0.24 0.22 1.18
(0.52)  (0.51) (0.62) (0.61) (0.61) (0.81) (0.95)

Duration (in hs) Yes Yes Yes Yes Yes Yes
Citations Yes Yes Yes Yes
Seniority Yes Yes Yes Yes
Topic Yes Yes
Speaker’s Dept. Locat. Yes
Seminar Series Yes
Observations 2131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level. * p<0.05,
** p<0.01, ***p<0.001.

Note 2: These results are computed without considering the interruptions made by

the chair of the seminar.
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Table 18: Time at which occurs the first interruption

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

Female presenter -4.02%FF%  _3.49%FKx  _3.23%F  _3.22%¥*F  _2.90%F  _3.79%*  _4.00%*
(0.94) (0.91) (1.21) (1.11) (1.18) (1.47) (1.72)

Duration (in hs) 0.17* 0.10 0.10 0.09 0.09 0.10
(0.09) (0.10) (0.10) (0.10) (0.10) (0.10)

Citations 0.53*** 0.38%* 0.41%* 0.42
(0.18) (0.19) (0.24) (0.36)
Seniority 0.25%%* 0.19* 0.23** 0.25%*
(0.09) (0.10) (0.10) (0.10)

Topic Yes Yes

Speaker’s Dept. Locat. Yes

Seminar Series Yes
Constant 26.16%*F*  14.87FF*  17.52%**  15.68%** 15.66%**F 19.57**F  18.15%*
(1.82) (5.12) (5.66) (5.68) (5.66) (6.10) (6.90)

R2 0.01 0.04 0.04 0.04 0.05 0.08 0.09
Observations 2,131 2,131 2,131 2,131 2,131 2,131 2,131

Note 1: Standard errors in parentheses and clustered at the seminar series level.
* p<0.05, ** p<0.01, ***p<0.001.
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Appendix II

List of all speakers identified (in parenthesis the number of seminars in which they

took part).

Markus Brunnermeier (5), Volker Wieland (4), Luigi Zingales (4), Stephen Redding (4), Simone Bertoli (4), Daron
Acemoglu (4), Esteban Rossi-Hansberg (3), Melissa Dell (3), Harald Uhlig (3), Jean Tirole (3), Christian Krekel (3), Ste-
fanie Stantcheva (3), Oleg Itskhoki (3), Michel Beine (3), Matthew Gentzkow (3), Shengwu Li (3), Susan Athey (3), Beata
Javorcik (3), Dave Donaldson (2), Guido Imbens (2), Edward Glaeser (2), Janet Currie (2), Luis Cabral (2), Swati Dhingra
(2), Douglas Bernheim (2), Jesse Schreger (2), Brett Falk (2), Avi Goldfarb (2), Jonathan Athow (2), Doireann Fitzgerald
(2), Dmitry Taubinsky (2), Ricardo Reis (2), Maria Cotofan (2), Branko Milanovic (2), Olivier Blanchard (2), Stefano
DellaVigna (2), Ruslan Salakhutdinov (2), Sarah Fleche (2), Esther Duflo (2), Adrien Auclert (2), Piotr Dworczak (2), Leah
Boustan (2), Ying Nian Wu (2), Hillel Rapoport (2), Juliet Schor (2), Monica Morlacco (2), Leonard Wantchekon (2), Raj
Chetty (2), Ana Maria Santacreu (2), Elhanan Helpman (2), Kevin Fox (2), Yuliy Sannikov (2), Mike Waugh (1), Neil
Thompson (1), Mikkel Plagborg-Mgller (1), Navin Kartik - Improving (1), Nellie Liang (1), Mo Salah (1), Nicholas Ashford
(1), Mike Brewer (1), Monica Bell (1), Nachi Subramanian (1), Nava Ashraf (1), Nathaniel Hendren (1), Monica de Bolle
(1), Natalie Lee (1), Myrna Wooders - Non-Cooperative (1), Moshe Tennenholtz (1), Natalia Ramondo (1), Motohiro Yogo
(1), Mushfig Mobarak (1), Natalia Fabra (1), Mushtaq Khan (1), Nash (1), Nancy Qian (1), Nicholas Z. Muller (1), Myra
Samuels (1), Morgan Frank (1), Abhijit Banerjee (1), Nicola Fuchs-Schundeln (1), P. Koundouri (1), Pamela Medina Quispe
(1), Paola Giuliano (1), Paola Manzini (1), Paolina Medina (1), Parag Pathak (1), Paschal Donohoe (1), Patricia Cortes (1),
Paul Collier (1), Paul Ekins (1), Paul Elhorst (1), Paul Krugman (1), Paul Milgrom (1), Paul Novostad (1), Paul Romer
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7 Appendix III
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Figure 8: VAD example using an energy based criterion
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Figure 9: Choosing optimal model with coherence score
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Figure 10: Example of Mel Frequency Cepstral Coefficients
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Figure 11: Example of MEL Spectogram
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