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Abstract

Do increasing numbers of women in Congress lead to more representation of women’s
voices during the legislative process? Using committee hearing transcripts from 1995-
2017, we analyze how increasing the proportions of women interacts with measures
of perceived power to affect a member’s participation in their committee by gender.
In line with extant findings emphasizing the moderating effects of institutions, we
find that increasing the proportions of women positively affects participation among
majority-party and senior-ranking women. We then investigate the effect on measures
of influence. Both women and men are less likely to interrupt others when women’s
proportion on a committee increases. Further, women are more likely to stay on the
same topic as other women, while men are likely to change topics introduced by women.
Our results show that increasing proportions of women work together with individuals’
power status to increase women’s voice and shift power dynamics within Congress.
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Introduction

While still under-represented relative to their share of the population, women have made

recent strides toward more equal representation within the U.S. Congress. Does this increase

in the number of female legislators translate into women’s voices being heard within govern-

ment? Extant research on non-elites suggests that increasing the number of female legislators

may have a positive impact on women’s voice, but only under certain conditions (Karpowitz

and Mendelberg 2014). Thus, we investigate the relationship between the proportion of

women present and the opportunity for women’s voice within the context of congressional

committees, an institution integral to U.S. governance.

It is possible that female legislators have a unique perspective that allows them to ar-

ticulate views and facilitate deliberation around policies in a way that is distinct from their

male colleagues (Mansbridge 1999). While women’s legislative process (their tendency to co-

sponsor, e.g.) may be similar to men’s (Lawless, Theriault, and Guthrie 2019), studies show

that female legislators often promote different outcomes from their male colleagues—they

are more likely to promote women’s issues, perform constituency service, and deliver more

federal funds to their district (Anzia and Berry 2011; Lazarus and Steigerwalt 2018; Holman

and Mahoney 2018). However, it is not necessarily the case that increasing women’s descrip-

tive representation within Congress will translate into increased substantive representation.

In order for this to be the case, there must be an equal space for women’s voice to influence

the direction of debate. While it has also been shown that women make more speeches on

the House floor (Pearson and Dancey 2011), their voices may be hindered by their minority

status in a more discussive environment in the same way evidence shows that the voices

of women in non-government sectors are (Johnson and Schulman 1989; Fiske 2010). If this

is the case, then the mere presence of women may not actually increase the likelihood of

women’s voices being heard during key back-and-forths throughout the governance process.

1



This question is of particular relevance in the context of congressional committees. The

strategic policy-making position of committees has been extensively documented; commit-

tees have been categorized as gate-keepers of their jurisdictions, policy experts, and agenda

controllers in their policy area (Shepsle and Weingast 1987; Smith and Deering 1984; Fenno

1973; Weingast and Marshall 1988; Cox and McCubbins 1993). As a result, in order to

fully understand how women’s representation in Congress matters for women’s voice during

the legislative process, we must determine how group composition affects the dynamics of

discussion within committee hearings. This is particularly important given that others have

found women’s voice to be hindered in microcosms of such committee discussion, i.e. state

legislative committee hearings (Kathlene 1994). Thus, given the significance of committees

within Congress and the legislative process, it is important to understand what happens, if

anything, when more women are present during the discussion that takes place within these

committees.

To this end, we investigate how the gender composition of congressional committees af-

fects women’s voice within committee hearings. We look at how the changing proportion of

women on a committee affects the participation rates of male and female members of the

committee. We estimate these effects on participation-related outcomes for male and female

members, including fixed effects for Congress and committee-type. Using an extensive data

set of congressional committee hearing transcripts from 1995 through 2017 (104th Congress

through the first session of the 115th Congress), we generate speech-based outcomes at the

individual-committee-member level that capture the rates of various types of participation

on the committee. We examine whether changing the percentage of women on a committee

influences these participation rates among men and women. Importantly, we interact the

proportion of women with measures of perceived power within Congress, i.e. majority-party

status and seniority, as existing theory and research suggests that increasing the number of

women is not a sufficient condition to positively impact women’s voice (Karpowitz, Mendel-
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berg, and Shaker 2012).

To begin, we explore the impact of changing the number of women on patterns of

participation-related outcomes. First, we find that increases in the percentage of women

positively impacts participation-related outcomes for majority-party women. Second, we

show that as the proportion of women grows, senior women tend to speak more. We also

find a correspondingly significant reduction in the participation rates of senior-ranking male

legislators with women’s increased proportions.

We then further explore effects of increases in women on voice by examining two measures

of influence: interruptions and topic-switching. While increasing proportions of women do

not significantly affect women’s likelihood of being interrupted, both men and women are

less likely to interrupt others in the presence of more women. We also find that women are

more likely to continue discussing the same topic as other women than men are to continue

discussing topics introduced by women. We interpret these cumulative findings as support for

previous experimental results showing that increasing proportions of women works together

with the existing role of perceived power to increase women’s voice and shift power dynamics

within discussion settings in Congress.

How and Why Might Increasing the Proportion of Women

Affect Discussion Dynamics?

Increasing women’s proportions in government has been argued to be important for influenc-

ing policy—i.e. substantive representation (Mansbridge 1999), even if it does not necessarily

increase women’s political efficacy or engagement (West 2017; Broockman 2013). And, in

fact, we do have evidence suggesting that female officeholders may govern differently than

their male counterparts, including proposing and supporting women’s issue bills more often

(Swers 1998, 2002; Bratton 2002; Bratton and Haynie 1999). However, in order for increases
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in descriptive representation to lead to large-scale increases in substantive representation at

the federal level, the voice of female Members of Congress must be heard.

To this end, evidence also suggests that women in Congress may face obstacles to influenc-

ing the legislative process. Predominant theory suggests that women face hurdles whenever

they comprise 15% or less of a group because male culture still dominates norms (Kanter

1977). However, further empirical studies suggest that even the 15% threshold may be opti-

mistic. These studies find that women still face barriers to influence within discussion, de-

liberation and decision-making mechanisms despite their increasing numbers (Johnson and

Schulman 1989; Fiske 2010; Mendelberg, Karpowitz, and Oliphant 2014; Kathlene 1994).

Further, there is evidence that women may be “tokenized” and thus the valuation of their

presence may actually decrease with women’s increased proportions in Congress (Kanthak

and Krause 2010). There is experimental evidence, however, that these barriers to women’s

voice within group dynamics can be reduced when women’s numbers increase in the face of

certain contextual factors (Karpowitz and Mendelberg 2014).

Is it possible, then, that increasing the number of women in Congress may have a positive

impact on women’s participation during legislative discussion? Experimental and observa-

tional evidence suggests that institutional context interacts with proportions of women in

order to impact discussion dynamics (Karpowitz and Mendelberg 2014; Kathlene 1994).

There is therefore reason to believe that perhaps the institutional or de facto rules governing

the nature of discussion may be important moderators of any potentially positive impact

that increasing proportions of women may have on women’s participation and influence

within discussion. But these studies either focus on non-elites in non-political settings or

use case-study evidence from a single state legislature. Thus, given that speaking is empha-

sized as highly significant within democratic decision-making bodies (Mansbridge 1980), in

order to understand whether increases in women’s congressional descriptive representation

are even capable of shifting substantive representation at the federal level, we must better
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understand whether the voices of these female members of Congress are hindered during key

opportunities for legislative discussion.

To further this understanding, we examine discussion dynamics within one of Congress’s

most influential institutions, committees. In addition to previous studies that look at how

gender operates within discussion, we draw from existing literature on congressional com-

mittees in order to theoretically motivate our testable hypotheses. When generating these

predictions, we are careful to consider important differences between characteristics of our

study and those that came before us. For instance, our population of interest is Congressional

elites, while existing experimental evidence studies non-elites (Karpowitz and Mendelberg

2014). In addition, we study discussion in US Congress, whereas others have studied small-

group deliberation (Karpowitz and Mendelberg 2014) or the committee hearing discussions

of a single state’s legislature (Kathlene 1994). In light of these considerations, we are cau-

tious when applying theory and findings with respect to non-elites to our research question

and design. That said, we find the theory and findings from Karpowitz and Mendelberg

(2014) to be compelling and worth testing in the context of discussion in the U.S. Congress,

and so we adapt this theory to the unique context of congressional hearings below.

Committees

The committee process is an important, formative step in congressional policy-making and

committee hearings are one fundamental way through which a committee carries out its work.

When a bill is introduced in Congress, it is first considered by the committee (or multiple

committees) under whose jurisdiction the bill falls. The committee can change the content of

the bill as much as it wants, and can either report their final version of the bill to the floor for

a vote, or “kill” the bill by not advancing it further. Through this process, committees act

as the central legislative units of Congress. As such, scholars have extensively documented

the congressional committee’s strategic policy-making position (Shepsle and Weingast 1987;
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Smith and Deering 1984; Fenno 1973; Weingast and Marshall 1988; Cox and McCubbins

1993).

Further, hearings are an important way in which committees carry out their work. Com-

mittees hold hearings to collect information and expert opinions on proposed legislation, to

investigate events, and to evaluate the activities of a governmental department. Each of these

functions are essential for policy making. Important parts of bills are debated and discussed

within committee hearings. Hearings are not only held to debate current legislation under

consideration, but may also be purely exploratory in nature for potential future legislation.

In a hearing, members from both the majority and minority parties are given the chance

to make statements, ask questions, debate opinions, invite outside witnesses to testify, and

question outside witnesses about the legislative topics at hand. In general, hearings provide

an opportunity for committee members to engage with each other as they collect information

and discuss policy.

What are the motivations behind Members of Congress speaking in these committee

hearings? While motivations may be given different priority depending on the type of hear-

ing, we borrow three primary motivations from Mayhew (1974). Committee members may

speak up to make their policy opinions known: 1) to other committee members; 2) to other

MOC (not on the committee); 3) to external observers of Congress (e.g. interest groups,

groups involved in the topic, media, researchers, etc.). As such, we do not have reason

to believe that the motivations for speaking in a committee hearing are different based on

gender. However, in light of previous findings on women’s participation in such discussion

settings, we do believe it is important to analyze empirically whether gender composition

of those present affects the participatory behavior of male and female committee members

differently.

Committee hearings thus not only represent an important step in the committee process,

but they also provide a fruitful data source to examine members’ participation rates and
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participation styles during a crucial policymaking stage. Indeed, other research has found

that congressional committee hearings are useful for related purposes (Curry 2015; Ban

2018). Given their central legislative role, committees have the potential to exacerbate the

effects of gender imbalance in a chamber. Despite recent advances, the aggregate gender

imbalance in Congress remains large. There is also reason to believe that women may be

selected for certain types of committees and not others (Huddy and Terkildsen 1993; Heath,

Schwindt-Bayer, and Taylor-Robinson 2005). These two facts are borne out in the significant

skew in terms of the distribution of women across different committees (see Table 1).

Taking this together with the literature on women’s hurdles to participation and influence

within discussion settings, we now turn to deriving a set of testable hypotheses with respect

to gender dynamics of discussion within US Congressional Committee Hearings.

Women’s Participation in Committee Hearings

We now specify a set of theoretically informed, testable hypotheses by combining the liter-

atures on gender dynamics of discussion and congressional committees. As previously men-

tioned, we find Karpowitz and Mendelberg (2014)’s theory to be useful in that it thoughtfully

synthesizes extant research on how women’s increasing presence may impact their voice. In

particular, we find their theory and findings behind an interaction effect between proportions

of women and institutions to be compelling and applicable to our case, with some adjustment

to the congressional setting. Moreover, we see our examination of their adapted theoretical

mechanisms within the real-world setting of the U.S. Congress as an important extension of

their experimental findings.

Karpowitz and Mendelberg (2014) are able to manipulate one type of institutional pa-

rameter particularly important to their setting of deliberation. By changing the decision

rule from unanimous to majority rule, they find that increasing proportion of women has a

positive impact on women’s voice only when the decision rule is majority. Given that we are
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analyzing discussion, not deliberation, decision rule is not the relevant binding institutional

constraint in our context of committee hearings. However, following a similar logic, we still

expect that proportion of women interacts with aspects of the discussion environment in a

way that is informative when trying to predict women’s participation and influence. Along

these lines, we hypothesize that the more relevant, potentially binding, constraints within

our discussion setting are measures of perceived or de facto power among the committee

members. Similar to how Karpowitz and Mendelberg (2014)’s decision rule interacts with

proportion of women to provide different “protections” for women’s voice, we expect that

increasing proportions of women will have the strongest effect among women whose voice is

also already somewhat protected by their perceived power.

Importantly for our purposes, House Rule XI clause 2(j)(2) stipulates that every com-

mittee member who wishes to question a witness will receive a minimum of five minutes to

do so. After every committee member who wishes to take a five minute period does so, the

committee may then allow additional time and allocate the time as they wish. Other rules

provide procedures for how committees can extend the minimum five minute question peri-

ods, though any extension is mandated to be equally divided between the parties (Rule XI

clause 2(j)(2)(B)). These rules are important for our analysis because it means that anyone

who wishes to participate in a committee hearing can do so; each committee member has

the same opportunity as any other committee member to speak up in a committee hearing.

If participation was completely determined by partisan politics, then it would be difficult to

capture individual’s own wishes or efforts to speak by measuring their participation rates.

Given the rules governing our particular discussion context, we can be certain that everyone

is given a baseline opportunity for participation.

On the other hand, while there are committee rules providing each member the opportu-

nity to speak, it has been documented that majority-party status and seniority, markers of

perceived power and status within Congress, have important effects on legislative behavior,
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particularly that of female legislators (Rosenthal 1998). Thus, we expect that increases in the

proportion of women alone will not have significant effects on the extent to which women are

able to engage in or influence discussion. Again, “critical mass” theory predicts that there

are positive effects once the number of women surpasses a token amount of 15% (Kanter

1977). But findings in political settings suggest that this is perhaps oversimplified and that

we need more nuance to our theoretical expectations (Kanthak and Krause 2010; Karpowitz,

Mendelberg, and Shaker 2012; Yoder 1991). Furthermore, once again we find Karpowitz and

Mendelberg (2014)’s logic compelling, whereby increasing proportions of women only has

a positive effect on women’s voice when the institutional parameters of discussion protect

that voice. We therefore expect that increases in the proportion of women will only have

a positive effect when interacted with measures of perceived power in Congress. That is,

we expect that the positive effect of increases in proportion of women on participation and

influence will be strongest among majority-party and senior female members of a committee.

Again, we see this expectation as a theoretical adaptation of the role of “decision-rule”

within the theory and findings of Karpowitz and Mendelberg (2014). We note that theoreti-

cally the gender of the chair of the committee may also serve as an aspect of the institutional

environment that interacts with women’s growing numbers in order to affect women’s voice,

as it does in Kathlene (1994)’s case study of committees in Colorado’s legislature. However,

with a mere six female committee chairs in our data, we do not have sufficient statistical

power to investigate these effects (we do, however, provide exploratory evidence of these

effects in the Appendix). Our primary hypothesis is thus stated as,

Ha: Proportion of women interacts with majority-party and seniority status such

that, as proportion of women increases, women from the majority-party and se-

nior women will experience an increase in their participation rates as well as

their influence within the committee hearing’s discussion.

9



With this theoretical prediction in hand, we now describe our empirical approach. Before

doing so, we note two aspects of our study. First, we are not the first to study the speech

and participation patterns of women in Congress. For example, Mattei (1998) analyzes the

speech patterns of female witnesses, while Shogan (2001), Osborn and Mendez (2010) and

Pearson and Dancey (2011) analyze gender differences on the Senate and House floors. Addi-

tionally, scholars have analyzed how minority status affects behavior in committees (Gamble

2007). However, we are the first to take advantage of the changing gender distribution of

committees to gain further explanatory leverage in analyzing the effects of gender on par-

ticipation and influence within Congress. Additionally, we analyze a unique set of variables

that provide new insight into behavior in congressional hearings, beyond just the number of

words spoken. Such variables include the percent of hearings spoken in, interruptions (both

being interrupted and being the one making the interruption), and topic-switching (as a

measure of influence in discussion).

We also make note of the types of estimates and inferences we are able to provide in

the following analysis. Given that we are not able to randomly assign the majority-party

status or seniority status of members, nor can we randomly assign across committees the

proportion of women, we perform our analysis in two ways. First, we use the most rigorous

test for the causal impact of our explanatory variables that is available to us by using a

regression specification that includes fixed effects for each member-committee assignment as

well as every Congress in our dataset (104th through the first session of the 115th Congress,

covering the time period 1995-2017), in addition to individual member of Congress level

controls (discussed in more detail below). While these estimates are the closest we are able

to come to causally identifying the impact of proportion of women and institutional setting

on women’s voice, we also present extensive descriptive analysis alongside these estimates.

We do this descriptive analysis because, while it is potentially interesting to know the causal

impact of adding another woman to a committee under certain institutional conditions, it
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is perhaps even more important that we simply understand descriptively how the gender

dynamics in Congress work. Moreover, in terms of the best causal estimates available for

our parameters of interest, we defer to Karpowitz and Mendelberg (2014)’s experimental

findings. We now turn to analyzing the theory and variables from those experiments adapted

to the setting of discussion within congressional committee hearings.

Data

Female Representation on Congressional Committees

The data on congressional committees comes from Stewart III and Woon and Garrison,

which includes all committee assignments from the 104th Congress through the first session

of the 115th Congress (the time period 1995-2017). Congressional committee assignments

were then merged with data from Volden and Wiseman (2014), which provides legislative

and demographic characteristics for each member.1 Members who died in office, resigned,

or were elected in special elections are not included in the analysis, as measures of their

participation patterns would not be representative of the entire legislative session. However,

women who were in Congress long enough to be given a committee assignment are still

included in the count of women on the committee.2

The distribution of one of our primary explanatory variables, the percent of women on

a given congressional committee, is displayed in Figure 1 (showing the distribution across

1As the Volden and Wiseman (2014) data ends in the 113th Congress, previous election vote share for
members in the remaining Congresses are collected from the Federal Election Commission. Additionally,
biographical information is supplemented from CQ Press Congress Collection.

2While women that were in Congress for a limited time are included in the dataset, albeit without
controls, the following women are excluded entirely from the dataset due to their lack of committee assign-
ments: The 102nd Congress: Jocelyn Birch Burdick (ND-Dem), 109th Congress: Shelley Sekula Gibbs
(TX-Rep), 110th Congress: Marcia fudge (OH-Dem), 111th Congress: Hilda Solis (CA-Dem) and Ju-
lia Carson (IN-Dem), 112th Congress: Suzan Delbene (WA-Dem), 113th Congress: Alma Adams (NC-
Dem), 114th Congress: Colleen Hanabusa (HI-Dem). Please see http://history.house.gov/Exhibitions-and-
Publications/WIC/Historical-Data/Women-Representatives-and-Senators-by-Congress/ for explanations of
their absences.
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all committees). The percent of women ranges from 0 to about 40 percent across all con-

gressional committees, with no committee ever reaching equal representation. But also note

that there is substantial variation within committee in the proportion of women who are

members. We utilize this variation below in our research design to assess how the gender

composition of the committee affects the behavior of male and female legislators.

Variation in female representation in the committee system is also demonstrated by

Figure 2, which displays the percentage of women on key congressional committees over

time (see Appendix Figure A.1 for the distribution of women over time for each individual

committee type). The committees on Appropriations, Rules, and Ways and Means stand

out as being unique gateways to power and respect in Congress. In addition to their agenda

setting and financing powers, they are often composed of party leaders and can be used

to signal ability to constituents. The Rules Committee, which sets the stage for legislative

debate on the House floor, experienced a stark rise and fall of female representation over

time, and has had the highest percentage of women in comparison to the other important

committees listed. Ways and Means, in contrast, has had consistently low representation,

remaining under 10 percent for a significant portion of the period under study. However, it

has recently seen an increase in the proportion of women, catching up to Rules.
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Figure 1: Percent of Women on Congressional Committees, 104th to 115th Houses
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Figure 2: Percent of Women on Key Congressional Committees, 104th to 115th Houses
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Given the importance of committees to the legislative process, we investigate the dynamics of

discussion within committee hearings. Specifically, we look at whether certain legislators are

more or less likely to participate when the proportion of women in attendance increases. As

a first-cut analysis, we examine members’ participation rates. We then further investigate

how participation content and legislator influence may shift according to increases in the

proportion of women.

We use data from Congressional Quarterly (CQ), which includes all House standing com-

mittee hearing transcripts during the period 1995-2017. CQ transcripts are made available

through a subscription service; the hearing transcripts come from a CQ staffer sitting in on

hearings and transcribing the proceeding in real time. Table 1 lists the number of hearings

in our dataset by committee along with the average percent of women who served on the

committee over time.
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Table 1: Summary of Hearings Dataset

Committee Average Percent Number of Percent of
of Women Hearings Sample

Agriculture 18 99 1.39
Appropriations 17 847 11.92
Armed Services 18 730 10.27
Budget 15 287 4.04
Education And The Workplacea 20 193 2.72
Energy And Commerceb 20 525 7.39
Financial Servicesc 16 719 10.12
Foreign Affairs 13 367 5.16
Government Reform 18 220 3.10
Homeland Security 26 481 6.77
International Relations 13 353 4.97
Judiciary 15 611 8.60
Natural Resourcesd 12 58 0.82
Oversight And Government Reforme 15 395 5.56
Rules 23 26 0.37
Science And Technologyf 16 120 1.69
Small Business 25 117 1.65
Standards Of Official Conduct 18 8 0.11
Transportation And Infrastructure 16 388 5.46
Veterans Affairs 19 340 4.78
Ways And Means 8 222 3.12

Total 17 7,106 100.00
a Also called Education and Labor and Education and the Workforce
b Also called Commerce
c Also called Banking and Financial Services
d Also called Resources
e Also called Government Reform
f Also called Science, Space, and Technology, and Science
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Participation

In order to study how gender imbalance on congressional committees may influence women’s

voice, we first construct outcome measures of participation. First, we look at frequency and

length of a member’s participation in hearings. We begin by examining the percent of a

committee’s hearings in which a member participates. A committee holds multiple hearings

during a congressional session, and the number of hearings that a member attends is one

measure of how engaged a member is in that committee’s activities. For a member on a

given committee in a congressional session, Percent of Hearings Spoken In is the number

of hearings of that committee that the member speaks in divided by the total number of

hearings that committee held.

Next, we look at how much a member speaks in their committee, compared to how much

the other committee members speak. Percent of Speaking Instances is the number of times a

committee member starts speaking in the committee’s hearings, divided by the total number

of times all committee members started speaking in the committee’s hearings. This captures

the extent of a member’s participation in a committee. For instance, a member who on

average asks 10% of the questions is more engaged than a member who on average only asks

5% of the questions.

Finally, to construct our third measure of participation patterns, we use the length of a

member’s speech in hearings. Percent of Words Spoken is the number of words a committee

member speaks in the committee’s hearings, divided by the total number of words spoken

by all committee members in the committee’s hearings. Taken together then, we have three

measures of participation at the member-committee level: Percent of Hearings Spoken In,

Percent of Speaking Instances, and Percent of Words Spoken.3 Table 2 presents summary

statistics for these variables.

3As a clarifying example: if a committee only held two hearings in the congressional session, and a given
committee member speaks 20% of the words in the first hearing and 30% of the words in the second hearing,
that committee member’s Percent of Words Spoken would be 0.25.
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Table 2: Summary Statistics, Participation Measures

Men (N = 5402) Women (N = 930)
Percent of Speaking Instances

Minimum 0.001 0.001
Maximum 1 1
Mean 0.098 0.081

Percent of Words Spoken
Minimum 0 0
Maximum 1 1
Mean 0.099 0.084

Percent of Hearings Spoken In
Minimum 0.006 0.011
Maximum 1 1
Mean 0.259 0.256

Figure 3 presents the differences between male and female participation rates across

these three measures (results from two sided t-tests with 95 percent confidence intervals).

Figure 3 suggests that while women do not speak in fewer hearings than men, they do

speak significantly fewer words and significantly less often. Finally, before turning to our

regression analysis, we show how our outcome variables of participation rates among men

and women trend over time according to the changing numbers of women on committees.

Figure 4 shows that adding one more women up to the 4th woman on a committee correlates

with percent of hearings spoken in, but it does not seem to make a difference in terms of

how much members speak (the percent of speaking instances or words spoken). These naive

results may indicate that the attendance of men and women is not significantly different, and

that the institutional protections within hearings facilitate some baseline speaking among all

members, but they do suggest further investigation is warranted into the gendered patterns

of participation beyond baseline utterances.
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Figure 3: Difference in Participation Patterns by Gender
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Figure 4: Predictive Margins

The Effect of Increasing Proportions of Women on Par-

ticipation Rates

To analyze the net effect of increasing the number of women on a committee on the partici-

pation patterns of both men and women, we use the following model with our three different

measures of participation:

Yit = β1Percent of Women on Committee + γZit + αi + µt + εit

For this analysis, all standard errors are clustered at the member-committee level; i

denotes a member-committee assignment and t denotes a Congress. Zit represents the time-

varying legislator controls, including seniority and majority-party status, committee chair-

manship status, DW-NOMINATE score, previous vote percentage, and membership on key

committees (Appropriations, Rules, and Ways and Means). These control variables come

from the Volden and Wiseman data on legislative effectiveness.4 The parameter αi repre-

4http://www.thelawmakers.org/#/downloads
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sents member-committee fixed effects, µt represents Congress fixed effects, and εit is the error

term. We use these fixed effects to isolate as best we can the effect of increasing proportion

of women from other factors that likely vary across congressional term or committee. For

example, we want to isolate the impact of adding more women to the Ways and Means com-

mittee on participation rates within that committee’s hearings. As such, we do not want to

compare how much a given member participates within the Ways and Means committee to

her participation in the Appropriations committee. We also want to hold the characteristics

of members (and other factors) across different Congresses constant. Again, we do this in

order to isolate the effect of adding more women to a committee’s hearings on participation

within those hearings.

The results for this net effect of proportion of women on participation rates are displayed

in Table 3. The first two columns report the coefficient estimates on the subset of women,

and the third and fourth columns report the coefficient estimates on the subset of men.

Within each set of columns, the first column represents estimates without individual-level

controls, and the second column includes these controls.

Table 3 shows that increasing percent of women on a committee does not have a significant

net effect on how often congresswomen speak, the number of words they speak, or the percent

of hearings they speak in. Likewise, the percent of women on a committee is not a statistically

significant predictor of these outcomes for men. These results suggest that gender imbalance

does not affect how women or men participate in committees on average.

This null finding among all women on average is not surprising in light of the existing

theory and experimental findings on which we want to build. As previously discussed, given

that others have found that increasing proportions of women is not a sufficient condition

for increasing women’s voice, we now test the more theoretically informed hypothesis that

increasing women interacts with perceived power (one type of de facto protection of voice)

in order to impact women’s participation. That is, we test for the heterogeneous effect
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Table 3: Participation

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee 0.001 0.005 -0.001 0.009
(0.127) (0.120) (0.066) (0.062)

Constant 0.047 0.040 0.067* 0.058*
(0.071) (0.087) (0.016) (0.019)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.044 -0.044 0.005 0.014
(0.122) (0.113) (0.064) (0.061)

Constant 0.033 0.024 0.076* 0.072*
(0.065) (0.083) (0.015) (0.019)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee 0.213 0.220 -0.042 -0.020
(0.242) (0.209) (0.099) (0.096)

Constant 0.461* 0.537* 0.461* 0.454*
(0.087) (0.123) (0.028) (0.032)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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of increasing proportion of women among two measures of perceived power in Congress,

majority-party status and seniority.

To test our main hypothesis, we re-run the above regression and interact “Percentage

of Women on Committee” with “Majority” and “Seniority.” The results are presented in

Tables 4 and 5. Because continuous by continuous interactions can be difficult to interpret,

we also plot the simple slopes for “Percentage of Women on Committee” at different values

of “Majority” and “Seniority” in Figures 5 and 6.

Here we find support for our main hypothesis, which is in line with previous experimental

findings highlighting the important interactive effect of increasing women with institutional

protections of voice. Table 4 and Figure 5 show that increasing the proportion of women on

a committee has a positive effect on majority-party women’s participation rates, but does

not positively affect hearings spoken in (basically a measure of attendance). The coefficients

among women in Panels A and B show that there is a significant and positive effect of

increasing proportion of women on speaking instances and words spoken among women from

the majority party. When individual-level controls are added (Column 2), the substantive

effect gets smaller (and the significance drops slightly below the 90% level).

It is important to note that, in terms of substantive magnitude of these coefficients, they

are between 3 and 4 times larger than the coefficients among senior men. Thus, increasing

the proportion of women has a positive and substantively large effect on women’s speaking

instances and words spoken. This can also be seen by the differences in slope and intercept

among majority women versus majority men in Figure 5, particularly with respect to percent

of speaking instances. Given the gender disparity across committees, the number of obser-

vations is about five times larger among men, and thus it is possible that significance levels

among women are partially determined by these small numbers of observations (there are

only 372 majority-party women). When it comes to percent of hearings spoken in, given that

hearings spoken in measures attendance, participation increases mechanically among both
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Table 4: Participation and Majority Party Status

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee -0.117 -0.082 -0.056 -0.031
(0.132) (0.129) (0.086) (0.081)

Percent of Women on Committee × Majority 0.410* 0.257 0.086 0.069
(0.184) (0.187) (0.082) (0.076)

Constant 0.053 0.058 0.053* 0.064*
(0.070) (0.088) (0.017) (0.020)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.162 -0.146 -0.055 -0.034
(0.123) (0.121) (0.083) (0.079)

Percent of Women on Committee × Majority 0.393* 0.302 0.097 0.083
(0.164) (0.179) (0.078) (0.073)

Constant 0.042 0.046 0.068* 0.079*
(0.065) (0.084) (0.017) (0.020)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee 0.120 0.199 -0.024 0.009
(0.255) (0.249) (0.109) (0.110)

Percent of Women on Committee × Majority 0.320 0.062 -0.034 -0.051
(0.244) (0.251) (0.116) (0.117)

Constant 0.466* 0.542* 0.449* 0.449*
(0.087) (0.124) (0.029) (0.033)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

majority and minority women as proportion of women increases here–see Figure 5. But, the

slope among majority men is downward, indicating that perhaps these men show up less, or

their baseline levels of participation go down, in the presence of more women.5

5The constant terms are also positive and significant among men in Panels A and B, and among women
and men in Panel C. However, slopes in Figure 5 show that minority-party members are not reacting to
proportion of women as the slopes on percent speaking instances and words spoken are either 0 or slightly
negative.
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Table 5: Participation and Seniority

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee -0.181 -0.064 0.138 0.177
(0.191) (0.187) (0.109) (0.103)

Percent of Women on Committee × Seniority 0.032 0.012 -0.023 -0.028*
(0.024) (0.023) (0.013) (0.011)

Constant 0.080 0.048 0.048* 0.035
(0.075) (0.083) (0.018) (0.021)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.204 -0.123 0.169 0.199
(0.175) (0.167) (0.106) (0.102)

Percent of Women on Committee × Seniority 0.028 0.014 -0.028* -0.031*
(0.023) (0.022) (0.012) (0.011)

Constant 0.054 0.034 0.053* 0.047*
(0.070) (0.078) (0.018) (0.020)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee -0.194 -0.039 -0.027 0.014
(0.315) (0.300) (0.138) (0.135)

Percent of Women on Committee × Seniority 0.073 0.045 -0.003 -0.006
(0.054) (0.042) (0.018) (0.018)

Constant 0.571* 0.568* 0.461* 0.449*
(0.131) (0.135) (0.032) (0.035)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Figure 5: Predictive Margins
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Figure 6: Predictive Margins
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We now turn to the analysis of how proportion of women interacts with seniority status to

affect participation. Interpreting the results in Table 5, which are also depicted in Figure 6,

we see that there is in fact a positive effect of proportion of women on participation among

senior women. While this result is not significant in the regression results, it is clearly

depicted that senior women speak more as proportion of women increases in Figure 6 (again,

significance among women is likely affected by sample size, here there are only 84 women who

have served 10 or more terms). In addition to this positive effect among senior women, Table

5 and Figure 6 also demonstrate that increasing proportion of women has a negative effect on

participation rates among senior men. While the lines in Figure 6 for junior members, both

male and female, are mostly flat, the lines for senior men are all downward sloping while

the lines for senior women are all upward sloping. We interpret this to be in line with our
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theoretical expectations, where increasing proportions of women positively affects women’s

voice when there are existing institutions in place to protect that voice (in this case, senior

women enjoy a status protected by their perceived power in Congress). Interestingly, this

same protection of voice among senior men seems to interact with increasing proportions of

women in order to reduce participation rates among these men, likely making a space for

more participation from senior women.6

We look at the interaction between proportion of women and majority-party and seniority

status because we take these two variables as measures of perceived power within Congress.

We find that, as expected, these existing protections of voice within the committee hearing

context are important moderators of any positive impact of increasing proportions of women

on participation rates among women. As noted earlier, there is an additional variable within

our data that could theoretically be seen as a similar protection of voice, and that is whether

the committee chair is a man or a woman. And, in fact, there is existing evidence that

committee chair gender matters in settings of state legislative discussion (Kathlene 1994).

While we have the committee chair gender in our data, we only have six instances of a woman

being the committee chair.7 Thus, we do not have a sufficient number of observations in

our data to examine the theoretical impact of a female versus a male committee chair on

participation. We do, however, explore this relationship as a descriptive exercise and present

results in Appendix Figure A.2. There does seem to be a positive effect of proportion of

women when there is a female committee chair on participation among women. It also

appears to be the case, although again there are very few observations, that men speak less

6Again, while the constant terms in Panels A and B among men, and among both women and men in
Panel C, are significant in Table 5, the slopes in Figure 6 show that more junior men and women do not
seem to be significantly reacting to increases in proportions of women on average.

7While there are nine instances in total during this time period, Rep. Candice S. Miller (House Adminis-
tration) resigned her chairmanship to become Macomb County Public Works Commissioner, Rep Stephanie
Tubbs Jones (Standards of Official Conduct) died on 8/20/2008 and the chair remained vacant, and Rep.
Jan Meyers (Small Business) was chair during a time that hearings for the committee are not available in
our data.
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as the proportion of women increases under a female chair. Again, these results are merely

exploratory, but they seem to suggest that, if anything, men speak less as proportion of

women increases under shifts in discussion norms under a female committee chair (Kathlene

1994). This is congruent with the findings we present in Table 5, where increasing proportions

of women has a negative impact on participation among senior men. We take these results,

in conjunction with those in Tables 4-5 and Figure 6, to indicate that increasing proportions

of women interacts with existing protections of voice in order to shift the gendered power

dynamics within discussion.

Robustness Check

A possible criticism of this analysis is that our measure of participation does not reflect

pure discussion, as members feel the need to perform for voters. More specifically, members

may behave differently depending on the type of hearing, as the target audience likely varies

substantially. For example, while the average constituent has little interest in the typical

hearing, high profile hearings, such as investigations and confirmations, can garner national

media coverage. In order to address this criticism, we explore whether these results remain

consistent when the sample is limited to subcommittee hearings and hearings discussing

active legislation under immediate consideration by the committee. In contrast to high

profile hearings, subcommittee hearings and hearings on legislation can be viewed as the

truest proxies for deliberation.

The results from these regressions are presented in Tables A.1–A.6 in the Appendix. Sim-

ilar to Table 3, proportion of women does not have a positive net effect on participation rates

among women or men in either the subsample of subcommittee hearings or the subsample of

hearings discussing legislation. While the coefficients are smaller than in our main results,

there is once again a positive and significant effect among senior women on words spoken

and hearings spoken in among the subsample of hearings on legislation. In these hearings
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on legislation, the effect of proportion of women among majority-party members is now null

among both men and women. This is perhaps because, among these hearings that discuss

highly salient and partisan issues, partisan politics trumps all other factors. This interpre-

tation makes sense given that the interaction between proportion of women and seniority in

this same subsample of hearings discussing legislation is still positive and significant.

Turning to the subcommittee hearings, we find results that are largely consistent with

our main effects discussed above. Appendix Table A.5 shows that increasing proportions of

women once again has a positive effect among senior women and corresponding negative and

significant effect among senior men when it comes to speaking instances and words spoken.

We also once again find that the interaction of proportion of women with majority-party

status is positive and much larger among women than it is among men, although standard

error are larger given vast reductions in sample size (see Appendix Table A.6). Thus, taken

together, our results are relatively robust to these subsamples of specific types of committee

hearings that are less publicized, with the exception of the results on majority-party status

in hearings on legislation, which are likely strongly characterized by partisan politics.

How Increasing the Number of Women Affects Their

Influence

Measuring participation rates captures only one aspect of voice within a discussion. An

individual can speak a lot, but not be influential. Thus, we now aim to go beyond the effects

on participation rates in order to speak to the effect of proportion of women on how influential

individuals are within discussion. We measure this in two ways. First, we look at potentially

a normatively negative measure of influence by measuring the often aggressive behavior of

interruptions. We measure both the act of interrupting someone as well as the passive act of

being interrupted. We see this as an intermediate or indirect measure of influence. That is,
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an aggressive type who interrupts frequently may be indirectly influencing the conversation’s

tone and direction through these interruptions. Similarly, an individual who gets interrupted

may have their voice hindered by these interruptions and they may be less influential as a

consequence. This measure has also been cited as anecdotal evidence of sexism or a masculine

culture. For instance, during Senate hearings in June 2017, Kamala Harris was interrupted

multiple times by Senator Richard M. Burr and Senator John McCain in two consecutive

hearings. Several news reports and politicians themselves labeled these cases as sexism, with

a male colleague also on the same committee noting that “She [Kamala Harris] was doing

her job. She was interrupted for asking tough questions. I was not interrupted.”8

The committee hearing transcripts from Congressional Quarterly enable us to measure

these interruptions agnostically by counting lines of text that end without an “ending” punc-

tuation (a “.” or “?”, e.g.), or where statements end with an unfollowed dash mark (“–” or

“-”). Average Number of Interruptions is the average number of times a committee member

is interrupted in the committee’s hearings.9 Note that Average Number of Interruptions

captures the amount of interruptions a member experiences ; we turn later to examine the

interruptions that a member makes. In analysis of the dependent variable Average Num-

ber of Interruptions, we include an additional control for the total number of times that a

committee member speaks in the committee’s hearings to ensure that we are not just also

capturing rates of participation. Summary statistics for this variable are shown in Table

8. The average for men and women, 1.028 and 0.866 respectively, suggest that men get

interrupted more than women. Indeed, two-sided t-tests reveal that the averages are signif-

icantly distinguishable with a p-value of 0.02. The distributions of this variable over time

are displayed in Figure 7. The distributions are all very left skewed, leading us to use the

8https://www.nytimes.com/2017/06/13/us/politics/kamala-harris-interrupted-jeff-sessions.html
9For each hearing in a given committee, we calculate the number of times a member is interrupted in the

hearing. We take the average of this across all the hearings in the given committee during a Congress for a
member to arrive at a member’s. Average Number of Interruptions for that committee.

30



log of this variable (plus one) in all of the following analyses.

Our second approach to measuring influence is more direct: we measure topic switching

as a way to capture whether an individual is successful at leading discussion in a meaningful

way. That is, we measure whether the topic switches after an individual discusses a topic.

In doing so, we are able to determine whether men and women are differentially effective

in leading subsequent discussion. We are also able to identify whether, when a man or

woman has a topic switched after discussing it, the person who does the switching is a

man or a woman. This allows us to determine whether women are more likely to continue

discussing topics introduced by other women. We find this to be a particularly compelling

and innovative measure of influence within discussion, building on models advanced in Guo

et al. (2015).

Interruptions

We use the same within member-committee model to predict our new outcomes of interest.

As previously noted, in the case of interruptions, we include the additional control for the

number of times a member speaks. Table 7 shows the net effect of proportion of women

on a count of interruptions. While none of the coefficients are significant for women, both

coefficients are negative and significant for men. This indicates that as the percent of women

on a committee increases, men get interrupted significantly less. We take this as evidence

that the introduction of more women changes the dynamics of discussion. In particular, this

result is similar to the negative impact on participation rates among senior men, and so we

take this as further evidence for shifts in power dynamics within discussion.
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Table 6: Summary Statistics, Average Times Interrupted

Men (N = 5402) Women (N = 930)
Average Number of Interruptions

Minimum 0 0
Maximum 38 42
Mean 1.028 0.866

Figure 7: Average Times Interrupted in Committee Hearings by Gender
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Table 7: Interruptions

Women Men

Panel A. ln(Average Times Interrupted + 1) (1) (2) (1) (2)

Percent of Women on Committee -0.230 -0.208 -0.524* -0.555*
(0.441) (0.431) (0.198) (0.196)

Constant 0.040 -0.093 0.306* 0.240*
(0.138) (0.182) (0.057) (0.072)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

The results for analyses including interactions with our other two key explanatory vari-

ables, majority-party and seniority status, are displayed in Tables 8 and 9 . Indeed, once

these measures of perceived power are accounted for in the model results for women are

recovered. Women of high seniority and the majority party are interrupted significantly less

when the percent of women on the committee increases. Also, note that minority party

men are also interrupted significantly less when the percent of women increases. Given our

previous findings that proportion of women increases participation rates among these high-

status women, we posit that one mechanism through which protection of this type of speech

may occur is a shift in norms or power dynamics such that these women are less likely to

be interrupted. We thus take these results to be compelling evidence for the mechanism

through which our previous findings regarding participation may occur.
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Table 8: Interruptions and Majority Party Status

Women Men

Panel A. ln(Average Times Interrupted + 1) (1) (2) (1) (2)

Percent of Women on Committee 0.376 0.330 -0.467 -0.501*
(0.491) (0.508) (0.254) (0.249)

Percent of Women on Committee × Majority -1.815* -1.602* -0.095 -0.094
(0.617) (0.659) (0.269) (0.265)

Constant -0.040 -0.208 0.307* 0.231*
(0.153) (0.196) (0.063) (0.077)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

Table 9: Interruptions and Seniority

Women Men

Panel A. ln(Average Times Interrupted + 1) (1) (2) (1) (2)

Percent of Women on Committee 1.388* 1.245 -0.353 -0.392
(0.679) (0.696) (0.289) (0.287)

Percent of Women on Committee × Seniority -0.285* -0.256* -0.029 -0.027
(0.082) (0.089) (0.043) (0.043)

Constant -0.144 -0.266 0.282* 0.218*
(0.160) (0.182) (0.065) (0.078)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

The above results seem to paint a picture in which the number of women present signifi-

cantly decreases the amount of interrupting occurring. However, it is unclear whether women
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Table 10: Summary Statistics, Average Times Interrupting Others

Men (N = 5402) Women (N = 930)
Average Times Interrupting Others

Minimum 0 0
Maximum 17 41
Mean 0.319 0.323

interrupt each other less, or if men change their behavior in the presence of women. To in-

vestigate this possibility, we turn to our second outcome variable measuring interruptions.

Average Times Interrupting Others is the average number of times a committee member

interrupts others in the committee’s hearings.10 Summary statistics are shown in Table 10.

While the maximum for women is much higher than it is for men, the averages are not sig-

nificantly distinguishable. This variable is similarly left skewed to the one above, leading us

to once again take the log. Results from analyses with this dependent variable are presented

in Tables 11-13. Overall, it appears that men and women in positions of authority, be it

via seniority or majority-party status, interrupt others significantly less when the percent of

women on a committee increases. We once again take this, in conjunction with all previous

evidence, as strong support for the claim that power dynamics and norms shift, particularly

among those individuals who wield the most power, when proportions of women increase.

10For each hearing in a given committee, we calculate the number of times a member interrupts the member
who spoke directly before We take the average of this across all hearings in the given committee during a
Congress for a member to arrive at a member’s Average Times Interrupting Others for that committee.

35



Table 11: Interruptions of Others

Women Men

Panel A. ln(Average Times Interrupting Others + 1) (1) (2) (1) (2)

Percent of Women on Committee -0.615 -0.645 -0.567* -0.536*
(0.406) (0.416) (0.142) (0.140)

Constant -0.023 -0.131 -0.020 -0.029
(0.119) (0.199) (0.041) (0.051)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

Table 12: Interruptions of Others and Majority Party Status

Women Men

Panel A. ln(Average Times Interrupting Others + 1) (1) (2) (1) (2)

Percent of Women on Committee -0.333 -0.342 -0.618* -0.578*
(0.466) (0.476) (0.184) (0.187)

Percent of Women on Committee × Majority -0.837 -0.902* 0.088 0.072
(0.441) (0.430) (0.211) (0.217)

Constant -0.061 -0.196 -0.014 -0.022
(0.128) (0.207) (0.048) (0.057)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

36



Table 13: Interruptions of Others and Seniority

Women Men

Panel A. ln(Average Times Interrupting Others + 1) (1) (2) (1) (2)

Percent of Women on Committee 0.539 0.516 -0.482* -0.451*
(0.640) (0.636) (0.218) (0.218)

Percent of Women on Committee × Seniority -0.204* -0.204* -0.014 -0.014
(0.073) (0.075) (0.035) (0.034)

Constant -0.161 -0.269 -0.028 -0.040
(0.197) (0.225) (0.046) (0.055)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 930 930 5402 5402

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.

Women Stay on the Topics Introduced By Other Women

We now turn to measuring our final behavior of interest, which is the ability of women to

set the agenda in discussion. One of the primary reasons for a member to attend committee

hearings is to persuade other members to share and support his or her stance on the issue

at hand. If a member makes a statement in a hearing, and their fellow members simply

move on to the next topic, this suggests that the member has a low level of influence in the

group (West, Turner, and Zhao 2010; Guo et al. 2015). Alternatively, if a member makes a

statement that is continuously discussed, then the member clearly has a certain amount of

power over the direction of discussion. As a result, we seek to capture the extent to which a

comment is kept on the agenda or the hearing moves on to a different topic after a member

speaks. We then look at gendered differences in the persistence of topics.

To measure the ability of a member to influence discussion, we change our focus to the

speaking-instance level within each committee hearing. To code the topics discussed in each
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instance of a member speaking, we employ a probabilistic topic model (Blei, Ng, and Jordan

2003). Probabilistic topic models are unsupervised methods that discover a latent set of

topics from the texts and then measure the proportion of the document assigned to each

topic. Topic models have been widely used in political science to measure the topics in

political speech (e.g., Roberts et al. (2014)). Specifically, we fit a topic model of 45 topics

(determined using explorations described in Grimmer and Stewart (2013)) using GenSim

(Řeh̊uřek and Sojka 2010). We then infer the proportion of every statement assigned to

each topic, providing a vector of topic proportions for all statements in our data set. In the

Appendix, Table A.7 decribes the topics that we discovered and their prevalence in our data

set.

Using the topic model we measured the proportion of each speaking instance t from

each speaker i in hearing j assigned to a particular topic k, πi,j,t,k, with the distribution of

topics for each speaking instance given by πi,j,t = (πi,j,t,1, πi,j,t,2, . . . , πi,j,t,45). To measure the

influence of a particular speaker on subsequent speech, we compare the content of what a

speaker says to the subsequent speech, using two different operationalizations of the content.

First, we measure whether the subsequent speaker focuses on the same primary topic as

the current speaker. That is, for speaker i, in hearing j, and instance t we find the topic

with largest proportion for that speaking instance, Primary Topicijt = argmaxkπitjk. We

then ask if the subsequent speaker has the same primary topic. If yes, we will same that

the speakers discuss the same topic and code Same Topicijt+1 = 1 and 0 otherwise. As

a more subtle measure of similarity across topics, we take the inner product between the

distribution of topics from speaking instance t and t+1. That is, we measure topic similarity

as Similarityijt = π
′
ijt+1πijt: similar distributions over the topics will yield larger values of

Similarityijt.

Using these measures of topic similarity from our topic model, we measure the effect of

speaking after a woman. To take into account both speaker and hearing-level characteristics,
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we include Speaker × Hearing fixed effects. And, to take into account differences across

Congresses, we include Congressional fixed effects. In all of our analyses we cluster our

standard errors at the Member × Hearing level.

Table 14 examines the effect of speaking after a woman on rates of staying on the same

topic for women (columns 1-4) and men (columns 5-8). Women, when speaking after a

woman, are more likely to stay on the same topic, relative to the rate they stay on the

same topic when speaking after a man—whether measured using the same topic or the topic

similarity. Consider, for example, the effect of speaking after a woman on topic similarity for

women, which shows that women are 0.1 standard deviations closer to the previous speaker’s

topic distribution than when the previous speaker is a man.

Table 14: Women Tend to Stay on the Same Topic as Other Women

Women Men

Same Topic Same Topic Similarity Similarity Same Topic Same Topic Similarity Similarity

After 0.03* .006 0.006* .003* -0.031 -0.01* -0.004* -0.001*
Woman (.004) (.004) (0.0003) (.0003) (0.003‘) (0.003) (.0002) (.0002)

Congress Fixed Effects X X X X X X X X
Member-Hearing Fixed Effects X X X X X X

Observations 104,716 104,716 104,716 104,716 753,497 753,497 753,497 753,497

Men, however, are less likely to stay on the same topic when speaking after a woman.

When speaking after a woman, men are one-percentage point less likely to stay on the

same topic when compared to their behavior after speaking after a man in the same hearing.

Similarly, men deviate more from the topic distribution of the previous speaker when the prior

speaker was a woman: the decrease of -0.001 in the topic similarity measure is approximately

0.03 standard deviations, a modest though statistically significant decrease.

Women, then, tend to stay on the same topics as other women when speaking in hearings,

but men tend to move on to a different set of topics. Unlike our prior results, we do not

find that these effects vary substantially by the percent of women on the committee, the

majority party, or individual seniority. In Appendix tables A.8 and A.9 we show there is

little variation in effect based on these characteristics, despite the finding of heterogeneity
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based on institutional power in other settings. Together, our results suggest that there will

be mechanical effects on committees as more women are included. With more women on the

committee, other women are likely to stay on the same topic, ensuring that the contributions

of women will be heard. These findings do suggest, however, that regardless of institutional

power women are more attentive to the statements when the previous speaker is a woman,

while men are more attentive to the statements when the previous speaker is a man.

Conclusion

This study examines how the gender composition of congressional committees affects the

extent to which women and men participate in committee discussion. We utilize several

new measures of involvement in committee hearings, including speech patterns and content

analysis, as measures not only of speaking up, but of how influential individual members

are within discussion. The results reveal that men and women do exhibit certain differences

in behavior after the proportion of women on a committee changes, with these differences

varying based upon the seniority and majority party status of the member. More specifically,

the results suggest that when it comes to the amount of participation in committees, powerful

women—i.e. majority party women and senior women—in Congress are more positively

affected by increases in the proportion of women on their committee. This positive effect

among high-ranking women seems to be counter-balanced by a negative effect among senior-

ranking men, who are less likely to participate when women’s proportions increase.

The positive effects of increasing proportions of women for powerful women’s voice, and

the shifting of the power dynamics of discussion, are further supported by our analysis

of measures of influence. Here we find that increasing proportions of women reduces the

proclivity to interrupt others among both men and women from these powerful positions

in Congress. We also find that men, but not women, are less likely to be interrupted in
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the presence of more women within discussion. We take these findings to indicate that

the presence of more women shifts the norms and power dynamics within discussion given

that these ameliorating effects on interruptions occurs among the most powerful (and likely

example-setting) members of Congress. We also find that women are more likely to continue

discussing topics that have been introduced by other women, while men are more likely to

move away from topics introduced by women—regardless of their institutional power. Once

again, we take this as evidence for the shifts in norms as more women are present, emerging

as the result of the way women interact with the comments of other women.

One additional implication of these findings is that the presence of more women does not

seem to have an impact on more junior-ranking, less powerful members’ behavior. One might

consider this to be a normative drawback given that for the people for whom speaking may

be the hardest, i.e. junior-ranking or minority party women, there is no effect of increasing

proportions of women. However, we take our results to suggest a shift in norms when more

women are present. For instance, there is a reduction in interruptions, an arguably aggressive

or even sexist act within discussion. In this way, our interpretation of results is that the

important shift in norms and power dynamics is crucial for creating space for these other, less

powerful women to speak. Thus, perhaps the effects are lagged such that we will see effects

among these other women as more time passes and these norms become crystalized (and as

more women are added to Congress’s ranks and to these committees). It is also possible

that the effects among these less powerful members are there but undetectable among such

a small sample size of these types of women in our data.

In conclusion, this paper is the first to investigate how and when the proportion of women

on congressional committees matters for the dynamics of critical legislative discussion. As a

result, the findings from this paper have important implications for the congressional and de-

scriptive representation literatures. On the whole, gender composition appears to affect how

women participate in the policy-making process, suggesting that numerical representation
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does serve as an important vehicle for descriptive representation in Congress.
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A Supplementary Materials

A.1 Percent of Women Over Time by Committee Type

Figure A.1: Percent of Women on All Congressional Committees, 104th to 115th Houses
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A.2 Exploratory Results Interacting Proportion of Women with

Gender of Committee Chair

Figure A.2: Predicted Values from Regression of DVs on Interaction of Perc Women with
Chairman Gender, incl. FEs and All Controls
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A.3 Robustness to Subsamples by Hearing Type

Not all hearings are held on active legislation; some hearings are exploratory in nature

and not held for a specific bill under consideration by the committee. In this section, we

report results for the subset of hearings that are held for a bill or resolution (“Hearings

on Legislation”). We identify these hearings by looking for a bill name or resolution name

in the title of the hearing or introduction of the hearing. Next, we report results for the

subset of hearing that are held by a subcommittee. Subcommittee hearings are typically

only attended by members of the subcommittee.
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Table A.1: Participation in Hearings on Legislation

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee 0.064 0.020 -0.110 -0.064
(0.100) (0.109) (0.128) (0.110)

Constant 0.096* -0.097 0.119* 0.119*
(0.034) (0.193) (0.058) (0.057)

Panel B. Percent of Words Spoken

Percent of Women on Committee 0.067 0.054 -0.107 -0.077
(0.100) (0.102) (0.115) (0.106)

Constant 0.087* -0.090 0.140* 0.132*
(0.032) (0.186) (0.051) (0.052)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee 0.541 0.452 0.226 0.260
(0.375) (0.303) (0.148) (0.147)

Constant 0.516* 0.366 0.610* 0.571*
(0.147) (0.232) (0.066) (0.070)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 449 449 2542 2542

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Table A.2: Participation and Seniority in Hearings on Legislation

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee -0.146 -0.064 -0.097 0.026
(0.217) (0.202) (0.205) (0.177)

Percent of Women on Committee × Seniority 0.033 0.013 -0.002 -0.014
(0.025) (0.022) (0.023) (0.016)

Constant -0.113 -0.078 0.116 0.105
(0.198) (0.193) (0.063) (0.059)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.274 -0.273 -0.040 0.038
(0.169) (0.168) (0.183) (0.168)

Percent of Women on Committee × Seniority 0.053* 0.050* -0.010 -0.018
(0.019) (0.020) (0.019) (0.015)

Constant -0.064 -0.016 0.131* 0.114*
(0.171) (0.161) (0.055) (0.054)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee -0.284 -0.051 0.235 0.317
(0.486) (0.514) (0.208) (0.208)

Percent of Women on Committee × Seniority 0.126* 0.078 -0.001 -0.009
(0.064) (0.053) (0.023) (0.024)

Constant 0.429* 0.481 0.609* 0.562*
(0.210) (0.257) (0.075) (0.077)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 449 449 2542 2542

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Table A.3: Participation and Majority-Party Status in Hearings on Legislation

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee 0.029 0.054 -0.091 -0.045
(0.144) (0.142) (0.154) (0.134)

Percent of Women on Committee × Majority 0.104 -0.073 -0.018 -0.034
(0.207) (0.190) (0.157) (0.134)

Constant 0.099* -0.102 0.092 0.116*
(0.040) (0.195) (0.058) (0.058)

Panel B. Percent of Words Spoken

Percent of Women on Committee 0.075 0.089 -0.083 -0.053
(0.101) (0.102) (0.147) (0.135)

Percent of Women on Committee × Majority -0.003 -0.074 -0.035 -0.044
(0.162) (0.180) (0.142) (0.131)

Constant 0.084* -0.095 0.122* 0.128*
(0.032) (0.188) (0.052) (0.054)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee 0.417 0.491 0.197 0.240
(0.422) (0.403) (0.165) (0.169)

Percent of Women on Committee × Majority 0.335 -0.083 0.058 0.036
(0.357) (0.379) (0.166) (0.169)

Constant 0.529* 0.360 0.607* 0.575*
(0.144) (0.235) (0.067) (0.070)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 449 449 2542 2542

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Table A.4: Participation in Subcommittee Hearings

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee -0.245 -0.232 0.113 0.095
(0.315) (0.307) (0.092) (0.089)

Constant 0.141 0.097 0.097* 0.078*
(0.115) (0.134) (0.027) (0.034)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.190 -0.179 0.110 0.096
(0.298) (0.290) (0.088) (0.087)

Constant 0.104 0.050 0.104* 0.095*
(0.105) (0.128) (0.027) (0.033)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee -0.033 -0.070 -0.009 0.004
(0.193) (0.188) (0.100) (0.098)

Constant 0.339* 0.487* 0.457* 0.438*
(0.067) (0.094) (0.035) (0.039)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 731 731 4183 4183

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Table A.5: Participation and Seniority in Subcommittee Hearings

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee -0.518 -0.471 0.234 0.295*
(0.427) (0.414) (0.132) (0.132)

Percent of Women on Committee × Seniority 0.046 0.039 -0.020 -0.033*
(0.077) (0.078) (0.015) (0.015)

Constant 0.216 0.127 0.078* 0.048
(0.126) (0.138) (0.030) (0.036)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.225 -0.177 0.217 0.266*
(0.403) (0.389) (0.130) (0.131)

Percent of Women on Committee × Seniority 0.006 -0.000 -0.018 -0.028
(0.070) (0.070) (0.014) (0.014)

Constant 0.134 0.050 0.088* 0.069
(0.123) (0.134) (0.029) (0.036)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee -0.542 -0.609* -0.041 0.005
(0.293) (0.288) (0.147) (0.143)

Percent of Women on Committee × Seniority 0.086* 0.089* 0.005 -0.000
(0.042) (0.041) (0.018) (0.018)

Constant 0.545* 0.554* 0.465* 0.438*
(0.094) (0.099) (0.040) (0.044)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 731 731 4183 4183

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Table A.6: Participation and Majority Party Status in Subcommittee Hearings

Women Men

Panel A. Percent of Speaking Instances (1) (2) (1) (2)

Percent of Women on Committee -0.350 -0.360 -0.018 -0.032
(0.372) (0.367) (0.104) (0.105)

Percent of Women on Committee × Majority 0.315 0.325 0.211 0.218
(0.383) (0.389) (0.116) (0.117)

Constant 0.134 0.113 0.085* 0.098*
(0.116) (0.137) (0.028) (0.034)

Panel B. Percent of Words Spoken

Percent of Women on Committee -0.364 -0.375 -0.007 -0.017
(0.346) (0.340) (0.104) (0.104)

Percent of Women on Committee × Majority 0.474 0.498 0.192 0.195
(0.371) (0.376) (0.113) (0.114)

Constant 0.106 0.075 0.098* 0.113*
(0.105) (0.131) (0.028) (0.034)

Panel C. Percent of Hearings Spoken In

Percent of Women on Committee -0.109 -0.119 0.054 0.076
(0.227) (0.224) (0.119) (0.118)

Percent of Women on Committee × Majority 0.214 0.123 -0.110 -0.124
(0.269) (0.257) (0.126) (0.127)

Constant 0.338* 0.493* 0.440* 0.427*
(0.067) (0.095) (0.035) (0.040)

Individual-level Controls X X
Member-Committee Fixed Effects X X X X
Congress Fixed Effects X X X X
Observations 731 731 4183 4183

Note: Entries are linear regression coefficients with standard errors clustered on member-committee in parentheses.
* indicates p < .05.
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Table A.7: Topics and Proportion

Topic Number Proportion Label Key Words
1 0.016 Oversight information,department,security,report,federal,v,data,agency,office,agencies
2 0.006 Justice court,investigation,fbi,justice,general,criminal,case,cases,fraud,evidence
3 0.009 Appropriations budget,program,funding,money,dollars,programs,request,year,spending,fiscal
4 0.015 StopWords or,ny,does,whether,else,anything,either,anybody,anyone,knowledge
5 0.004 Research Funding/Health dr,research,science,nih,ordered,studies,institute,mrs,doctor,foundation
6 0.006 Witnesses s,o,deputy,professor,representative,green,u,rourke,wilson,john
7 0.009 Thanks/Testimony your,testimony,much,very,thank,panel,ex,thanks,please,officio
8 0.009 Procedure let,me,yes,sir,ask,laughter,lee,oh,jackson,excuse
9 0.006 Presidents he,his,president,him,off,mike,clinton,vice,coleman,senator
10 0.005 StopWords 2 r,d,n,calif,c,j,witnesses,pa,list,john
11 0.01 Infrastructure/Building new,space,corps,york,transportation,land,safety,west,marine,building
12 0.002 HealthCare unknown,street,cancer,thompson,wall,et,cetera,doctors,premiums,insurers
13 0.003 States rep,texas,yes,members,panel,fla,ohio,ill,mich,tenn
14 0.008 RulesOfOrder record,statement,without,will,opening,objection,statements,submit,ask,consent
15 0.006 War on Terror women,war,threat,our,terrorist,terrorism,who,attack,men,iraq
16 0.006 VA Health Care care,health,veterans,insurance,medical,va,medicaid,medicare,services,drug
17 0.086 Question/Pronoun i,my,m,your,just,want,think,like,time,question
18 0.003 SecurityClearance house,senate,white,tsa,secret,airport,carter,lady,schultz,eakin
19 0.174 StopWords3 of,and,in,wit,have,on,as,for,are,at
20 0.011 Regulatory Hearing would,be,gentlelady,if,fed,suggest,happy,agree,g,wanna
21 0.037 Natural Resources and,our,in,more,for,new,are,need,these,national
22 0.235 StopWords4 we,it,s,and,is,so,what,do,re,this
23 0.1 WaysAndMeans cost,private,tax,pay,jobs,economy,irs,sector,cyber,housing
24 0.007 HearingWords ok,ms,crosstalk,forest,harris,roster,lois,encryption,olson,arctic
25 0.006 FinancialRegulation financial,banks,bank,credit,capital,market,risk,frank,dodd,institutions
26 0.013 ObamaGovRegulation they,their,them,people,own,obama,carolina,themselves,watson,lynch
27 0.008 Commerce business,small,companies,industry,businesses,company,regulations,consumers,access,loans
28 0.008 Education state,district,community,local,education,states,children,school,communities,federal
29 0.007 HomelandSecurity director,she,her,enforcement,law,of,chief,commissioner,witness,at
30 0.093 StopWords5 is,of,this,by,not,and,be,for,in,senator
31 0.006 Documents quote,letter,e,veteran,documents,mail,sent,march,ice,al
32 0.030 RulesOfOrder2 mr,thank,chairman,secretary,madam,smith,yielding,michigan,davis,scott
33 0.006 LegislativeLanguage bill,amendment,legislation,act,support,h,language,section,passed,amendments
34 0.006 Debate no,further,please,opposed,those,johnson,agreed,all,discussion,saying
35 0.009 International Relations states,u,united,countries,iran,foreign,world,international,china,state
36 0.003 Immigration border,immigration,mexico,agents,mental,snap,legal,laws,illegal,phone
37 0.006 Military general,defense,force,military,air,training,army,navy,dod,readiness
38 0.027 StopWords6 was,were,had,did,said,when,last,after,ago,years
39 0.005 Time Management minute,vote,ll,wait,aye,questioning,seconds,round,votes,will
40 0.005 Energy nuclear,energy,food,weapons,farm,farmers,oil,agriculture,mass,price
41 0.034 Subject Hearing and,for,our,we ,today,committee,this,hearing,forward,member
42 0.013 Negatives t,don,didn,doesn,yeah,isn,why,haven,wouldn,won
43 0.004 HomelandTerror water,epa,isis,facilities,coast,project,guard,facility,contract,test
44 0.019 Committee Coordination gentleman,five,minutes,chair,yield,from,back,for,now,recognized
45 0.012 Numbers nan,percent,million,year,0,billion,years,1,10,over
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Table A.8: Heterogeneous Effect of Speaking After a Woman, Same Topic

Variable Same Topic Same Topic Same Topic Same Topic Same Topic Same Topic
Men Women

After -0.007 -0.05 -0.04 0.01 0.02 0.05
Woman (0.12) (0.03) (0.025) (0.014) (0.02) (0.03)
Percent -0.29 -0.06 0.04 0.06 -0.013 0.31
Women (0.04) (0.07) (0.07) (0.11) (0.015) (0.26)
Majority - 0.012 - - -0.32 -

- (0.03) - - (0.08) -
Seniority - - 0.03 - - -0.04

- - (0.02) - - (0.03)
After x -0.005 0.05 0.11 -0.08 -0.09 -0.31
Percent (0.07) (0.18) (0.14) (0.08) (0.11) (0.17)
After x - 0.05 - - -0.02 -
Majority - (0.03) - - (0.03) -
After x - - 0.004 - - -0.006
Seniority - - (0.003) - - (0.004)
Percent x - 0.04 - - 0.133 -
Majority - (0.08) - - (0.22) -
Percent x - - -0.009 - - -0.04
Seniority - - (0.007) - - (0.03)
After x Women - -0.06 -0.01 - 0.03 0.04
x Percent - (0.20) (0.02) - (0.07) (0.024)
Congress X X X X X X
Fixed Effect
Legislator x X X X X X X
Hearing Fixed
Effect
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Table A.9: Heterogeneous Effect of Speaking After a Woman, Topic Similarity

Variable Similar Topic Similar Topic Similar Topic Similar Topic Similar Topic Similar Topic
Men Women

After -0.0009 -0.001 -0.003 -0.0003 0.001 0.002
Woman (0.0007) (0.002) (0.001) (0.001) (0.001) (0.002)
Percent 0.0005 -0.008 0.003 -0.006 -0.019 0.02
Women (0.002) (0.004) (0.005) (0.007) (0.01) (0.015)
Majority - -0.0006 - - -0.02 -

- (0.001) - - (0.01) -
Seniority - - -0.0002 - - 0.002

- - (0.0008) - - (0.003)
After x 0.002 -0.019 0.0011 0.01* 0.19 -0.004
Percent (0.004) (0.10) (0.008) (0.005) (0.006) (0.01)
After x - -0.00004 - - -0.003 -
Majority - (0.002) - - (0.002) -
After x - - 0.0002 - - -0.004
Seniority - - (0.0001) - - (0.003)
Percent x - 0.011 - - 0.029 -
Majority - (0.005) - - (0.015) -
Percent x - - -0.0003 - - -0.004
Seniority - - (0.0005) - - (0.002)
After x Women - 0.023 0.0001 - -0.017 0.002
x Percent - (0.01) (0.0008) - (0.010) (0.001)
Congress X X X X X X
Fixed Effect
Legislator x X X X X X X
Hearing Fixed
Effect
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