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Introduction

Does Descriptive Representation Facilitate Women’s
Distinctive Voice? How Gender Composition and
Decision Rules Affect Deliberation

Tali Mendelberg Princeton University
Christopher F. Karpowitz Brigham Young University
Nicholas Goedert Washington University in St. Louis

Does low descriptive representation inhibit substantive representation for women in deliberating groups? We address this
question and go beyond to ask if the effects of descriptive representation also depend on decision rule. We conducted an
experiment on distributive decisions, randomizing the group’s gender composition and decision rule, including many groups,
and linking individuals’ predeliberation attitudes to their speech and to postdeliberation decisions. Women’s descriptive
representation does produce substantive representation, but primarily under majority rule—when women are many, they
are more likely to voice women’s distinctive concerns about children, family, the poor, and the needy, and less likely to voice
men’s distinctive concerns. Men’s references shift similarly with women’s numerical status. These effects are associated with
group decisions that are more generous to the poor. Unanimous rule protects women in the numerical minority, mitigating
some of the negative effects of low descriptive representation. Descriptive representation matters, but in interaction with the
decision rule.

Deliberation is often thought to be a backbone
of democracy (Chambers 2003; Fishkin 1995;
Gutmann and Thompson 2004; Habermas

1989), and group discussions are common in a variety
of civic and political settings (Cramer Walsh 2007; Gastil
et al. 2010; Jacobs, Cook, and Delli Carpini 2009). A key
attraction of deliberation is that it can “diminish the dis-
criminatory effects of class, race, and gender inequalities”
(Gutmann and Thompson 2004, 48, 50; our emphasis).

However, deliberation may instead reflect existing
disadvantages of status or power (Fraser 1992; Mans-
bridge 1983; Sanders 1997; Williams 2000; Young 1996).
Women (and other disadvantaged groups) may refrain
from voicing their distinctive concerns and perspectives
(Cramer Walsh 2007). Deliberation may therefore fail to
produce substantive representation for women.

Tali Mendelberg is Professor, Department of Politics, Princeton University, Princeton, NJ 08544 (talim@princeton.edu). Christo-
pher F. Karpowitz is Associate Professor, Department of Political Science, Brigham Young University, 745 SWKT, Provo, UT 84602
(ckarpowitz@byu.edu). Nicholas Goedert is Postdoctoral Research Associate, Department of Political Science, Washington University in
St. Louis, Campus Box 1063, One Brookings Drive, St. Louis, MO 63130-4899 (ngoedert@wustle.edu).

The study could not have been completed without the research assistants who oversaw the experimental sessions, especially Lisa Argyle
and Dan Myers. For comments and suggestions on previous versions, we thank the anonymous reviewers, Chris Achen, Pat Egan, Susan
Fiske, Martin Gilens, Cindy Kam, Yanna Krupnikov, Amy Lerman, Neil Malhotra, Dan Nielson, Jessica Preece, Markus Prior, Matt Tokeshi,
and participants at the CSDP and BYU faculty research seminars. The first two authors are the co-principal investigators of the larger
project, but all three authors contributed substantially to this article. Data used in this study can be obtained for purposes of replication
on the AJPS Data Archive on Dataverse. For financial support, we thank Brigham Young University, Princeton University, and the Center
for Advanced Study in the Behavioral Sciences.

One potential remedy for the problem of voice among
disadvantaged groups is to increase descriptive repre-
sentation of those groups in deliberating bodies. With
respect to gender, this means raising the percentage of
women who are present, a solution that has been advo-
cated by many. For example, the U.S. National Health
Planning and Resources Development Act required gen-
der balance on boards (Mansbridge 1999, 634), as do
some states (Iowa Code §69.16A 2010). More than a hun-
dred countries have complied with declarations issued by
the European Union (EU), the United Nations (UN), the
Organization of American States, and the African Union
urging 30% minimum quotas for women in political bod-
ies (Krook 2010, 3, 10).

But does increasing the descriptive representation of
women in a deliberating body increase the prevalence of
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TABLE 1 Experimental Conditions and Sample Size

# Unanimous Groups # Majority Groups Total # Groups # of Individuals

0 Females 8 7 15 75
1 Female 10 9 19 95
2 Females 6 7 13 65
3 Females 9 7 16 80
4 Females 8 8 16 80
5 Females 7 8 15 75
Total # of Groups 48 46 94
# of Individuals 240 230 470

including gender.6 A sample transcript is in the online
supporting information. Our content analysis of speech
relied on the Linguist Inquiry and Word Count (LIWC)
software (Newman et al. 2008), which counted words in a
priori categories we defined. We computed two versions of
our dependent variables: (1) a dummy variable indicating
whether or not the person mentioned any words in a
category at least once (Mention) and (2) the number of
category words per thousand spoken (Frequency).7 When
multiplied by the total number of women in the group,
even small individual increases in Frequency can mean
dramatic changes in the number of times the concept is
raised overall during the group’s deliberation.

Our “care” categories correspond to women’s dis-
tinctive issue priorities outlined above: (1) children, (2)
family, (3) poor, and (4) needy.8 We use three contrast
categories for the purpose of discriminant validity: (1)
rich, (2) salary, and (3) taxes. “Rich” resembles chil-
dren, families, and the poor in referencing a social group,
but it is not one that women prioritize. It serves as a
placebo. “Salary” and “taxes” reflect the distinctive prior-
ities of men. Full word lists are in the online supporting
information.

References to such care issues are found throughout
the transcripts. For example, in the midst of a discussion
about how much is needed to survive in today’s society, a
woman asks, “Let’s say there’s one person who’s bringing
the income and then a spouse and a child or something
like that, or you could even spend it as a single, like,

6Details on procedure, subjects, item wordings, coding/descriptives
(Table A2), and other methodological matters are in the supporting
information.

7On average, women spoke approximately 700 words over 3.5
minutes, while men spoke approximately 800 words over 4 minutes,
but averages vary significantly across the experimental conditions.

8We chose not to define women’s distinctive priorities based on the
most frequently used words uttered by women versus those uttered
by men in our discussions because that would be tautological.

mother who’s working with two kids. How much do they
need to get by or something like that?” In another group,
a woman volunteers, “[I’d] consider a hand-out because
I’m poor. My husband is college educated. I’m trying to go
to school, and I have two children, nursing one of them.”
These are typical examples of how themes of children,
family, poverty, and the needs of vulnerable populations
emerged in the deliberation. Additional examples are in
the online supporting information.

While our word-count method has the virtues of
simplicity and ease of systematic analysis, it cannot tell
us what is being said about these categories. To rule out
the possibility that speakers mention women’s distinctive
topics unsympathetically, we classified each mention as
sympathetic, neutral, or negative. The unit of analysis is
the speaking turn containing a reference to care issues
(n = 1926, the entire set of “care” words we analyze be-
low). For example, negative mentions include “rob from
the rich to give to the poor.” Examples of sympathetic
phrases are “whether the poor ever get help by anyone,
that is not even raised here”; “if like the range is like
50,000 or whatever . . . then the poorer they don’t get
anything. It’s kind of risky”; “I thought maximize the
floor income was, that was my number one, help those
who have the least.” Mentions are rarely unsympathetic:
11.7% are positive, 5.0% negative, and 79.8% neutral.9

Results
When Do Women Talk about Care Issues?

Building on results from Karpowitz, Mendelberg, and
Shaker (2012), we expect that women discuss care is-
sues the least in the conditions that most disadvantage
women’s floor time and influence—majority rule with

9The remaining 3.5% turned out to be substantively unrelated to
care issues.

I Outcome: women’s mentions of care issues.
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minority women. And that is what we find. Women’s av-
erage individual Frequency of care issues in this setting
is 6.3 words per 1,000, about half their care Frequency
in any of the other settings. Also as expected, the setting
producing the highest women’s care Frequency (15 per
1,000) is the setting where women’s influence and speak-
ing are highest—majority rule with majority women.10

Frequency is in between these two extremes for unani-
mous rule groups with minority or majority women (11
words per 1,000).11

For multivariate tests, we employ probit for Mention
and OLS for Frequency.12 The unit of analysis is the in-
dividual speaker, and we employ cluster robust standard
errors to account for the fact that individuals are nested
within groups. We estimate two models. For predicted
values, we estimate a set of dummy variables representing
each condition, and control on site, number of liberals
(a count from 0 to 5), the subject’s liberalism, and (for
Mention) the log of the person’s overall word count to
control for overall verbosity (Table A3). To better test
the predicted interaction of rule and gender composi-
tion and include additional controls, we estimate a model
containing a dummy variable for majority versus unani-
mous rule, a count of the number of women (1 to 4), a
variable that multiplies the two, and control on site, lib-
erals, liberalism, the subject’s predeliberation preference
over redistribution, and the subject’s membership in the
predeliberation preference majority.

Panel A of Figure 1 displays the predicted values
for the topics we identified as of distinctive concern to
women: the poor, children, family, and the “needy,” de-
picting the overall Frequency summed over the four care
topics. If descriptive representation enhances substantive
representation, then it will increase talk on women’s dis-
tinctive concerns. And that is what the figure shows, but
as predicted, only under majority rule. As the number of
women increases, so too do women’s references to care
topics. The effect is quite large. Frequency for a care topic
more than triples, moving from 4.2 to 14.8 words per
1,000. The analogous increase in the predicted probabil-
ity of Mention is from 18% to 54%.13 Moreover, there
is no effect under unanimous rule with either Mention

10The difference from groups with minority women is significant
at p < .01, two-tailed t-test. Mention also shows a large, statistically
significant difference across these conditions (p < .01).

11This paragraph reports raw sample means excluding all-female
groups. In all-female groups, Frequency is high across both rules
(13.2 in unanimous and 14.6 in majority).

12Ordinary least squares (OLS) on Mention yields similar results.

13See Figure A2, panel A, in the supporting information. These are
differences between one and five women; four-woman groups are
similar to enclaves. Figure A2 shows average Mention over the four

(Figures A2 and A3) or Frequency (Figure 1). Notably,
Figure 1 also shows that the increasing talk of care issues
is not found for financial issues that tend to be favored by
men (taxes, salary; Panel B) or for the placebo category
“rich” (Panel C).

To directly test the predicted interaction of rule and
gender composition, we estimated a linear model for the
mixed-gender groups (Table 2). The interaction term is
significant, confirming that the effect of descriptive rep-
resentation differs under the two rules.14 Its magnitude
and standard error are virtually unchanged no matter
whether we control for group and individual ideology,
use a dummy for majority liberals, interact controls for
liberalism with rule, omit these controls, or replace them
with predeliberation redistribution preferences, member-
ship in the group’s predeliberation preference majority,
and/or age in a variety of configurations (Table 2).15 In
addition, when we remove the individual-level controls
and estimate our interactive model at the group level only
(see Table A4), we again find the same strong evidence of
an interaction between decision rule and gender compo-
sition.

We replicated these results with another method, the
TM module in R, which identifies the words most fre-
quently used by the sample and calculates for each its
proportion of the person’s total words. We classified these
most frequent words as care issues using the same a priori
criteria we applied to the other count.16 Using this alter-
nate method, we again find a significant interaction be-
tween gender composition and decision rule, with women
devoting more attention to care issues in majority-rule
groups with many women (Table A5).17

care topics. Figure A3 shows that these results are not limited to
only one care topic.

14The coefficient for “Majority Rule” indicates that at the gender
composition intercept, women’s care Frequency is lower under ma-
jority than unanimity. Because these models analyze women, they
omit groups with 0 women, so the magnitude of that coefficient
has no meaning in isolation from the interaction term. Wald tests
of predicted values from the model confirm that the Frequency of
care issues is greater under unanimity than majority rule in groups
with one woman (p = .03, two-tailed).

15Age results available from authors. The correlation between gen-
der and liberalism is weak at the individual (p = .07) and group
(p = .04) level.

16The words identified by the two methods overlap, suggesting
that the words we chose a priori are among the most often used,
but they differ enough that the similar results provide somewhat
independent replication.

17The effect of number of women (1–4) under majority rule
on financial issues using TM is negative: b = −.196, SE =
.066, p = .004. The model controls on site, rule, and rule∗number
of women, excluding all-female groups.
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and standard error are virtually unchanged no matter
whether we control for group and individual ideology,
use a dummy for majority liberals, interact controls for
liberalism with rule, omit these controls, or replace them
with predeliberation redistribution preferences, member-
ship in the group’s predeliberation preference majority,
and/or age in a variety of configurations (Table 2).15 In
addition, when we remove the individual-level controls
and estimate our interactive model at the group level only
(see Table A4), we again find the same strong evidence of
an interaction between decision rule and gender compo-
sition.

We replicated these results with another method, the
TM module in R, which identifies the words most fre-
quently used by the sample and calculates for each its
proportion of the person’s total words. We classified these
most frequent words as care issues using the same a priori
criteria we applied to the other count.16 Using this alter-
nate method, we again find a significant interaction be-
tween gender composition and decision rule, with women
devoting more attention to care issues in majority-rule
groups with many women (Table A5).17

care topics. Figure A3 shows that these results are not limited to
only one care topic.

14The coefficient for “Majority Rule” indicates that at the gender
composition intercept, women’s care Frequency is lower under ma-
jority than unanimity. Because these models analyze women, they
omit groups with 0 women, so the magnitude of that coefficient
has no meaning in isolation from the interaction term. Wald tests
of predicted values from the model confirm that the Frequency of
care issues is greater under unanimity than majority rule in groups
with one woman (p = .03, two-tailed).

15Age results available from authors. The correlation between gen-
der and liberalism is weak at the individual (p = .07) and group
(p = .04) level.

16The words identified by the two methods overlap, suggesting
that the words we chose a priori are among the most often used,
but they differ enough that the similar results provide somewhat
independent replication.

17The effect of number of women (1–4) under majority rule
on financial issues using TM is negative: b = −.196, SE =
.066, p = .004. The model controls on site, rule, and rule∗number
of women, excluding all-female groups.
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Motivation
Other Examples

I Teacher/classroom experiments.
I Group deliberation experiments.
I Game theoretic lab experiments.
I Group norm experiments.
I Intergroup contact experiments.

Common features
I People put into groups to interact.
I Group level factors affect interactions.
I Interested in effects on individuals’ outcomes.

Not addressed by existing literature
I Interference w/ fixed groups (Hudges & Halloran 2008; Tchetgen-Tchetgen & VanderWeele 2012).
I Group-aggregate analysis (Li et al. 2019).
I Permutation-based inference (Basse et al. 2024).
I Cluster randomization without interference (Su & Ding 2021; Abadie et al. 2023; Bugni et al. 2024).
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Approach

I Robust inference for causal effects under minimal DGP restrictions.

I Design-based inference with randomization and sampling from super-population.

I Understand implications of interference and group formation.
I Analyze common practices:

I Individual level analysis with diff-in-means/regression
I Cluster-robust inference.
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Approach

Design:

I Reference population U with U := |U|.
I Superpopulation: |U| → ∞.
I Case 0: Groups are fixed.

I Randomly sample G groups.
I Groups are size M each, and N =MG

I Case 1: Randomly assign units to groups.
I Randomly sample N units.
I Partition into G groups of size M , with N =MG.

I Group index Ai ∈ {1, ..., G} ordered such that groups
g = 1, ..., G1 treated, g = G1 + 1, ..., G control.

I Group treatment Zg ∈ {0, 1}.
I Units in group g are A(g)
I (Nt, Nc) number of units in treatment, control.
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Approach

I M = 3, G = 2, and so N = 6.

I For Case 1: potential group partitions:

[[1]] (1,2,6)(3,4,5) [[6]] (1,3,5)(2,4,6)
[[2]] (1,2,5)(3,4,6) [[7]] (1,3,4)(2,5,6)
[[3]] (1,2,3)(4,5,6) [[8]] (1,4,6)(2,3,5)
[[4]] (1,2,4)(3,5,6) [[9]] (1,4,5)(2,3,6)
[[5]] (1,3,6)(2,4,5) [[10]] (1,5,6)(2,3,4)

I Potential outcomes half-matrix:

i Yi(P1) Yi(P2) Yi(P3) Yi(P4) Yi(P5) Yi(P6) Yi(P7) Yi(P8) Yi(P9) Yi(P10)
1 X X X X X X X X X X
2 X X X X . . . . . .
3 . . X . X X X . . .
4 . . . X . . X X X .
5 . X . . . X . . X X
6 X . . . X . . X . X
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Approach

Potential outcomes:

I Regularity assumptions: bounded outcomes.
I Case 0: No interference

I Yi(z,a) = Yi(zai).
I Yi =

∑
z∈{0,1} Yi(z)I(ZAi

= z).

I Case 1: Partial interference
I Yi(z,a) = Yi(zai ,A(ai)).
I Yi =

∑
ω∈Ai

∑
z∈{0,1} Yi(z, {i, ω})I(ZAi

= z)I(A(Ai) = {i, ω}),
where Ai is set of possible group partners for i.
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Approach

Group formation
No Yes

Interference No b b
Yes b b

Estimators and estimands:
I Consider unit-level difference in means: τ̂ = Y 1 − Y 0.

I (Equiv. to group level difference when M is constant).
I With fixed groups, targets unit-level ATE.
I With random group assignment or interference?

I Consider “cluster-robust” inference using CR0 (Liang & Zeger 1986).
I With fixed groups and no interference, SP-consistent for Var (τ̂).
I With random group assignment or interference?
I SP consistency analysis uses ANOVA decomposition

Var [τ̂ ] = E[Var D[τ̂ |S]] + Var [ED[τ̂ |S]].
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Results

Result 1: SP-unbiasedness of τ̂ for Average Treatment Effect (ATE), Average Total
Effect (AToE), or Average Marginalized Effect (AME).

I No GF, No Interference: ATE

I Random GF, No Interference: ATE.

I No GF, Interference: AToE.

I Random GF and Interference: AME defined as

E N ,A[τ̂ ] = E N

 1

N

N∑
i=1

1

|Ai|
∑
ω∈Ai

[Yi(1, {i, ω})− Yi(0, {i, ω})]


Average of individual marginal effects, marginalizing over partners.
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Results

I For randomized groups, recall group partitions:

[[1]] (1,2,6)(3,4,5) [[6]] (1,3,5)(2,4,6)
[[2]] (1,2,5)(3,4,6) [[7]] (1,3,4)(2,5,6)
[[3]] (1,2,3)(4,5,6) [[8]] (1,4,6)(2,3,5)
[[4]] (1,2,4)(3,5,6) [[9]] (1,4,5)(2,3,6)
[[5]] (1,3,6)(2,4,5) [[10]] (1,5,6)(2,3,4)

I Potential outcomes half-matrix:

i Yi(P1) Yi(P2) Yi(P3) Yi(P4) Yi(P5) Yi(P6) Yi(P7) Yi(P8) Yi(P9) Yi(P10)
1 X X X X X X X X X X
2 X X X X . . . . . .
3 . . X . X X X . . .
4 . . . X . . X X X .
5 . X . . . X . . X X
6 X . . . X . . X . X

I Estimand defined by row means. Estimator defined by column means.

I Expectation is row mean of column means.
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Results

Result 2: Cluster-robust “CR0” estimator decomposition.

V̂ar (β̂) =
1

Nt

∑K
g=1(

∑M
i=1 ûgi)

2

Nt
+

1

N −Nt

∑G
g=K+1(

∑M
i=1 ûgi)

2

N −Nt

We have:

1

Nt

∑K
g=1(

∑M
i=1 ûgi)

2

Nt
=

1

(Nt)2
{(1− M

Nt
)
∑
g∈GT

[
∑

i∈A(g)

Y 2
gi +

∑
i 6=j

YgiYgj ]− (
2M

N
)
∑
g∈GT

∑
i∈A(g),j∈A(g′)

YiYj}

and similar for the control group term.
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Results
Result 3: SP-consistency of “CR0” with no group formation and no interference.

Var [τ̂ ] = E[Var D[τ̂ |S]] + Var [τS ]

=
2

N
[
1

U

U∑
i=1

Y 2
i (1)] +

2

N
[
1

U

∑
i 6=j

{j,Aj}={i,Ai}

Yi(1)Yj(1)]−
2M

N
[

1

U(U −M)

∑
i 6=j

{j,Aj}∩{i,Ai}=∅

Yi(1)Yj(1)]

+
2

N
[
1

U

U∑
i=1

Y 2
i (0)] +

2

N
[
1

U

∑
i 6=j

{j,Aj}={i,Ai}

Yi(0)Yj(0)]−
2M

N
[

1

U(U −M)

∑
i 6=j

{j,Aj}∩{i,Ai}=∅

Yi(0)Yj(0)]

Unbiased analogue estimator:

V̂ar [τ̂ ] =
1

(Nt)2
{
∑
g∈GT

[
∑

i∈A(g)

Y 2
gi +

∑
i 6=j∈A(g)

YgiYgj ]−
2M

N − 2M

∑
g∈GT

∑
i∈A(g),j∈A(g′)

YgiYgj}

+
1

(Nc)2
{
∑
g∈GC

[
∑

i∈A(g)

Y 2
gi +

∑
i 6=j∈A(g)

YgiYgj ]−
2M

N − 2M

∑
g∈GC

∑
i∈A(g),j∈A(g′)

YgiYgj}
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Results

Result 4: SP-consistency of “HC0” with group formation but no interference.

Unbiased analogue estimator:

V̂ar [τ̂ ] =
1

(Nt)2
{
∑
g∈GT

[
∑

i∈A(g)

Y 2
gi−

2

N − 2

∑
i 6=j∈A(g)

YgiYgj ]−
2

N − 2

∑
g∈GT

∑
i∈A(g),j∈A(g′)

YgiYgj}

+
1

(Nc)2
{
∑
g∈GC

[
∑

i∈A(g)

Y 2
gi−

2

N − 2

∑
i 6=j∈A(g)

YgiYgj ]−
2

N − 2

∑
g∈GC

∑
i∈A(g),j∈A(g′)

YgiYgj}

=
1

Nt
[

1

Nt − 1

∑
i∈T

(Yi − Y t
i )

2] +
1

Nc
[

1

Nc − 1

∑
i∈C

(Yi − Y c
i )

2].

Resembles an individualized randomized experiment.
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Results

Result 5: SP-consistency of “CR0” with no group formation but with interference.

Under SP, variance has the same structure as the no group formation, no interference
case, since groups are fixed and so group potential outcomes profiles (due to spillover
or peer effects) are fixed.
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Results

Result 6: SP-consistency of “CR0” with group formation and interference.

After much tedious algebra, the SP-variance turns out to be:

Var [τ̂ ] =
4

N2

Nπsp
2U
{

U∑
i=1

∑
ω∈Ai

Y 2
i (1, {i, ω}) +

∑
i 6=j

∑
ω∈Ãij

Yi(1, {i, j, ω})Yj(1, {i, j, ω})

− (
NπSP
2U

− psp)
∑
i 6=j

∑
ω,ω′:{i,ω}∩{j,ω′}=∅

Yi(1, {i, ω})Yj(1, {j, ω′})}

+
4

N2

Nπsp
2U
{

U∑
i=1

∑
ω∈Ai

Y 2
i (0, {i, ω}) +

∑
i 6=j

∑
ω∈Ãij

Yi(0, {i, j, ω})Yj(0, {i, j, ω})

− (
NπSP
2U

− psp)
∑
i 6=j

∑
ω,ω′:{i,ω}∩{j,ω′}=∅

Yi(0, {i, ω})Yj(0, {j, ω′})}

HC0 converges to same limit.
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Results

Summary of super-population inference results:

Group formation
No Yes

Interference No τ̂ Targets ATE τ̂ Targets ATE
CR0 SP-Cons. HC0 SP-Cons.

Yes τ̂ Targets ATotalE τ̂ Targets AMarginalizedE
CR0 SP-Cons. CR0 SP-Cons.

Upshot: cluster robust always “works” for SP inference, although targeting different
estimands and maybe inefficient if no interference.
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Results

Simulation study

I U = 400, 000, N = 100, 200, 400, M = 4.

I Untreated potential outcomes a function of individual and group member
covariates.

I When interference is present, treatment effects are a function of others’ covariates
too.

I 1,000 simulation runs.
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Results
tau \hat tau True Var. HC2/Truth CR0/Truth Analogue/Truth

N=800
SP, SUTVA, FG 0.92 0.93 0.0062 0.59 1.01 1.03
SP, No SUTVA, FG 1.93 1.93 0.0165 0.39 0.98 1.00
SP, SUTVA, RG 0.92 0.92 0.0037 0.98 0.96 0.98
SP, No SUTVA, RG 2.12 2.12 0.0155 0.44 0.98 1.00
N=200
SP, SUTVA, FG 0.92 0.93 0.0128 0.57 0.96 1.00
SP, No SUTVA, FG 1.44 1.44 0.0208 0.45 0.95 0.99
SP, SUTVA, RG 0.93 0.92 0.0069 0.99 0.96 0.99
SP, No SUTVA, RG 1.93 1.93 0.0267 0.43 0.93 0.97
N=100
SP, SUTVA, FG 0.93 0.92 0.0264 0.57 0.91 0.99
SP, No SUTVA, FG 2.07 2.06 0.0830 0.35 0.91 1.00
SP, SUTVA, RG 0.92 0.92 0.0156 0.99 0.91 0.99
SP, No SUTVA, RG 2.09 2.10 0.0611 0.43 0.94 1.02
N=80
SP, SUTVA, FG 0.92 0.93 0.0320 0.56 0.90 1.00
SP, No SUTVA, FG 1.99 1.98 0.0927 0.35 0.88 0.97
SP, SUTVA, RG 0.92 0.92 0.0164 1.04 0.93 1.04
SP, No SUTVA, RG 1.63 1.62 0.0414 0.54 0.91 1.01
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Results

What about finite population?

I All cases contain cross-potential outcome product terms analogous to term that
biases the Neyman variance for SATE inference.

I With group formation and interference, in addition, there are cross-world terms for
groups that that can never be observed together.

I Generally speaking the SP inference will be conservative.
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Conclusion

I Group interaction experiments are a very common design.

I But not covered by existing results, particularly when we want individual-level
analysis.

I Approach is to use design-based, super population inference.

I Yields justifications for conventional approaches and robust interpretation.
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