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Dear Harvard Community,
We are delighted to present the Spring 2018 issue of The Harvard Undergraduate Research Journal (THURJ),
Harvard’s sole peer-reviewed student-run biannual publication dedicated to showcasing outstanding research
from the Harvard undergraduate community. For the past ten years, we have been proud to publish high-quality, original research from a wide range of disciplines. In this issue, our authors explore topics as far-ranging as
computer-generated humorous analogies and innovative advances to combat old problems such as the flu. This
year’s Best Manuscript award goes to Amelia Goldberg ‘19 for her outstanding and timely manuscript about
whisper networks and the emergence of the #MeToo movement.
Every year, we work to increase THURJ’s visibility in the Harvard community and strengthen our reputation
as a professional-quality journal. This year, we expanded our faculty review process from within Harvard to
all US universities. This new policy has allowed us to find the very best faculty reviewers for all of our submissions and ensured that we publish the very best research that Harvard undergraduates have to offer. THURJ
continues to work with organizations on campus that share our vision. This semester, we collaborated with the
Harvard College Undergraduate Research Association’s Brevia to co-host a research panel aimed at helping
students get involved in research. Panelists and audience members represented a diverse range of academic
disciplines from chemistry to history. In our efforts to promote undergraduate research, THURJ has continued
to be a leader in the larger national scientific community by working with research journals at our peer institutions and lending our expertise to help students at other schools establish their own undergraduate research
journals.
This work would not be possible without the incredible insight, dedication, and support of our faculty advisers. We would like to thank our student and faculty reviewers, staff writers, and designers for their immense
efforts in creating, editing, and polishing this issue. We would also like to extend our unwavering gratitude to
our faculty advisor Professor Guido Guidotti for his guidance and wise counsel. Additionally, we are tremendously grateful for continued support from FAS Dean Michael Smith, FAS Dean of Science Jeremy Bloxham,
FAS Dean of Social Sciences Claudine Gay, Harvard College Dean Rakesh Khurana, Provost Alan Garber,
Vice Provost for Research Richard McCullough, HMS Dean George Daley, Harvard Catalyst, the Office of the
President, Harvard SEAS and Harvard College.
We are incredibly excited and proud to present our newest issue and to share this outstanding research with
the Harvard community. We leave the rest to our authors.
Sincerely,

Katie Kixmoeller
Co-Editor-in-Chief

Cha Cha Yang
Co-Editor-in-Chief
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This picture shows a crowd at a protest and represents our Best Manuscript for Spring 2018, “From A Whisper to a Shout:
Whisper Networks and #MeToo as Forms of Resistance.” Author Amelia Y. Goldberg wrote about the #MeToo Movement and its
roots in whisper networks, chains of gossip that women in the workforce used to share stories and warn about sexual assault.
Cover image source: istockphoto.com
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From a Whisper to a Shout: Whisper Networks and
#MeToo as Forms of Resistance
by Amelia Y. Goldberg

The #MeToo movement may seem to have developed overnight into a massive force gripping America. However, I argue that this movement has its roots in whisper networks: chains of gossip that women in many institutions use to share stories and warning about sexual assault. Such gossip is a common
element of covert resistance to domination, widely studied in peasant societies. In whisper networks,
gossip helps constitute a moral community of women opposed to sexual harassment and give meaning to small, isolated acts of defiance. This covert resistance reflects a system of extreme domination in which sexual harassment is not only widespread, but also implicitly condoned. Yet covert resistance sometimes transforms into overt resistance. In this case, President Trump’s disregard for the
taboos against discussing sexual harassment in public brought whisper networks into the open. In the
#MeToo movement, the struggle over gender hierarchies in the workplace is taking place in the open.

Gang Poetics: Writing Against the Criminalization
of the Salvadoran Diaspora
by Ruben Reyes Jr.

11

Why Bother? - The Effect of Perceived Life Control on Life Outcomes
by John P. Nolan

The perception of personal control over the way your life turns out represents an essential belief that is distinct between cultures of the world, and can be proxied to represent the perceived returns to effort, as well as
to represent one’s level of risk aversion. If you perceive little control over the way your life turns out, why bother to do anything to better your situation? If you perceive a great deal of control over your life outcomes, why
worry about potential accidents? This manuscript demonstrates that one’s cultural background surrounding
perceptions of life control is a significant causal determinant of personal economic outcomes regarding one’s
level of educational attainment, the returns in the market to this education, one’s probability of being unemployed, level of income if employed, and probability of having a private health insurance policy. Though
significantly conditional on achieved education, I find strong evidence for a general trend in which greater
levels of culturally-endowed perceived personal life control causes one to attain higher levels of education, to
be more likely to be employed, to have higher income, and to be less likely to have private health insurance.

Legitimizing Bodily Integrity Identity Disorder: A Discussion
of the Ethical Issues Surrounding Elective Amputations
by Juan C. Infante

19

In 1997, Scottish surgeon Robert Smith amputated the leg of Kevin Wright, a man who claimed that
he simply did not feel as if his leg was a part of him. Mr. Wright’s symptoms are characteristic of Body
Integrity Identity Disorder (BIID), a condition that leads individuals to desire the amputation of their
healthy limbs. Since BIID was a previously misunderstood phenomenon, experts labeled voluntary amputations as a natural expression of patient’s autonomy over their bodies. Recent evidence, however, strongly
suggests that BIID results from irregular brain function and has an undeniably physiological explanation. We therefore call for the recognition of BIID as a legitimate, physiological disorder that requires the
same attention and treatment as diseases like cancer and diabetes. It is also necessary to reevaluate previous pro-autonomy arguments; we argue that since patients suffering from BIID show irregular brain patterns, they display impaired decision-making capacity and thus limits must be placed on their autonomy.
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31

My article begins by outlining the way that the United States’ foreign policy during the 1980s led to Salvadoran immigration. In particular, it focuses on how the United States government refused to offer legal status
to Salvadoran immigrants, even after funneling billions of dollars into the war that displaced them. This then
made them susceptible to violence, poverty, deportation, and other major factors that fostered MS-13’s creation.
The article then argues that MS-13’s increasing threat in the United States was used as justification for
inhumane immigration policies that deported many Salvadoran immigrants who did not pose a threat to
public safety. This relied on the expansion of the legal definition of a “criminal,” which came to include traffic
violations, immigration violations, and other offenses that did not pose the threat that MS-13 gang members
did. The Obama and Trump administrations occulted this reality by using MS-13 and gang violence in their
concerning immigration policy.
Finally, the paper turns to Salvadoran-American poetry as a way of underscoring the dissonance between
the political rhetoric justifying immigration policy and the way immigration policy negatively affected the
broader Salvadoran diaspora, not just MS-13. Using the image of the machete as a case-study, I argue that
Yesika Salgado’s poetry is used to contradict the way all Salvadoran immigrants were criminalized by the
Trump and Obama speeches that invoked MS-13’s violence.

37

Just For Laughs: Generating Humorous Analogies
with Machine Learning
by Limor Gultchin

As A.I makes ever more progress and is able to perform as good or better than human in a veriaty of tasks
there where once considered quintessentially human, this paper aims to push the boundary of computational
humour. Using user generated content and machine learning algorithms, this project aimed to achieve three
things: identify humorous analogies, generate original funny analogies and finally put the generated content
to the Turing test: will people be able to tell which analogy-formulated jokes were human made, and which
ones were computer made?
Ample example of generated analogies, and humour ratings received from users are enclosed, including
the surprisingly political ‘trump:tweets::monkey:farts’. Yet another step in proving that even humour is not
out of bounds for artificial intelligence.
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John P. Nolan
Harvard College ‘19

Research

This paper provides evidence for how cultural values surrounding the perceived degree of freedom in life influence
real outcomes in the market. I proxy the perception of control in life as being the perceived returns to effort and other
inputs. I first demonstrate significant between-country differences in the cultural belief surrounding one’s perception of
control and freedom in life. Controlling for a great deal of covariates, I then use global panel data from two waves of the
World Values Survey to demonstrate a strong relationship between the perception by an individual of her control over
her life, and her outcomes in the labor market. These results in the global panel are robust to controlling for a variety of
individual-level characteristics as well as time-fixed effects.
In a panel of second-generation immigrants from the United States, I give evidence for cultural transmission of perceptions of personal life control affecting educational outcomes in the same manner as the global panel. I then demonstrate
that the vertical transmission of this cultural value has a persisting influence on outcomes for offspring in the markets
for both labor and private health insurance. Results from the United States panel are robust to controlling for individuallevel characteristics, as well as effects fixed for both time and geography, by county.

I. Introduction
There is a large and growing literature in economics studying the
real returns in the market for the treatment of schooling. However,
Jensen (2010) contends that it is not real returns that influence
schooling decisions, but rather perceived returns. In his work, he
demonstrates using a survey of eighth-grade boys in the Dominican
Republic that the perceived returns to attending secondary school
are quite low, while its actual returns in the market are quite high
(Jensen, QJE 2010). Over 80% of youth in the Dominican Republic
complete primary school, while under 30% complete secondary
school. This gap persists despite the fact in the Dominican Republic
that workers completing secondary school earn on average 40%
more than workers completing only primary school.
Further, his paper shows the significance of this information
gap between actual and perceived returns to schooling. Randomly
selected Dominican Republic schools where children were given
information about the actual returns to attending secondary school
observed their students receive on average between an additional
0.20 and 0.35 years of schooling over the next four years, compared
to schools not receiving a shrinkage of the information gap between
perceived and actual returns (Jensen, QJE 2010).
But how does this information gap persist? Agents may pass to
their descendants a cultural package of expectations about their
perceived returns to many elements of life. This could occur through
explicitly expressed views, or by example from the agent’s demonstrated preferences in life choices surrounding education, work,
and lifestyle, and these demonstrated preferences are then passed to
offspring. I provide evidence for the role of culturally distinct values
surrounding the perceived returns to effort and input, proxied by
one’s perception of life control, in determining an individual’s real
outcomes in educational attainment as well as the markets for labor
and private health insurance. My thinking for this proxy is that the
perceived returns to an action exist in the degree to which an individual believes that factors beyond the action in question influence
his or her subsequent life outcomes. The weighting of these other

factors that are not the action in question are represented in the
perception of life control. My conjecture for this specific empirical
pathway between perceived life control and perceived returns to
effort is rudimentary and requires more research, but I do believe
the intuitive connection holds.
This paper demonstrates that mean levels of the individual perception of personal life control are different between nations at
a highly significant level. Subsequently, in a global panel I demonstrate the role that personal perception of life control plays in
determining outcomes for educational attainment, controlling
for individual-level characteristics as well as geography and an
interaction of geography and gender. Finally, in a panel of secondgeneration immigrants in the United States, I give evidence for the
persistence of these effects of perceived life control in determining
real outcomes for offspring in educational attainment as well as the
markets for labor and private health insurance.
In these relationships, when approaching the highest levels of
perceived personal life control, the inclusion of quadratic terms
in my regressions gives strong evidence for an inverted U-curve
relationship between perceived life control and the outcomes in
question. This means that levels of perceived personal life control
that are both relatively high and relatively low can exhibit the trends
noted above, with those trends observed at relatively higher levels
of perceived personal life control perhaps occurring from naïveté
in individuals.
In the global panel, individuals who perceive less control over
their lives and fewer returns to the input of effort are less likely to
complete secondary school and college. These results are robust to
numerous individual-level controls and fixed effects for geography.
In the United States panel, second-generation immigrants whose
paternal cultures perceive fewer returns to effort, as proxied by the
mean level in the father’s home country, are actually more likely to
complete high school, college, and graduate school. Further, secondgeneration immigrants with this cultural heritage exhibiting lower
perception of life control are actually more likely to be in the labor
force, but those who are have lower total income. Additionally, when
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controlling for income, lower mean perception of life control in the
home country of the father predicts that an individual is more likely
to have private health insurance. This may result from risk aversion in
the face of greater uncertainty. Though the real returns in the market
are nevertheless an incredibly significant issue of economic study,
policymakers should consider the implications of perceived returns
to better understand how individuals make economic decisions,
and these insights might more efficiently shape economic policy.

II. Data
I combine data from waves three and four of the World Value
Survey, exploiting the inclusion of the same question in both administrations of the survey. I also make use of the distinctions between
them in the specific nations surveyed, allowing for a larger and more
balanced global panel. The specific language of the question of interest asserts that “[s]ome people feel they have completely free choice
and control over their lives, while other people feel that what they
do has no real effect on what happens to them.” The respondent is
then asked to respond with an indexed value from one to ten, with
a reported value of ten being associated with perceiving “a great
deal of freedom,” and a reported value of one being associated with
perceiving “none at all.” Respondents are instructed to use the index
“to indicate how much freedom of choice and control you feel you
have over the way your life turns out.”
I proxy an individual’s response to this index of perceived personal life control to represent perceived returns to one’s effort and
other inputs in life. Between two individuals, a relatively lower
value of perceived life control indicates that a person believes his or
her actions and decisions matter relatively less in determining life
outcomes. Mean levels of individual perception of freedom between
nations are different to a high degree of significance. Tables 1, 2, and
3 demonstrate that highly significant differences in national mean
levels of perceived freedom exist even between bordering countries.

Data on individual educational outcomes and controls are from
the WVS. To study cultural transmission and its effects, I use data
from years 1995-2015 of the March Supplement of the Current
Population Survey, exploiting its inclusion of immigrant status
and paternal nativity. The CPS has rich data on individual income
and labor force status, as well as health indicators and many other
controls.

III. Empirical Strategy
WVS
For the global panel data, I perform three sets of regressions: one
respectively for each of waves 3 and 4 of the World Value Survey,
and another set performed on the combination of the two waves. In
all models for the global panel, I regress two respective educational
outcomes of attending secondary school and attending college on an
individual’s response to the index of perceived life control, as well
as the squared value of that index response. I include individuallevel controls for age, age-squared, and being female. For all three
global panel sets, in the secondary regression on attending college I
include an indicator for attending secondary school to help control
for unobserved, confounding factors that might influence one’s
probability of receiving any higher education whatsoever.
I include country-fixed effects. Standard errors are clustered
by country. As the experience of growing up and living in respective countries is likely not homogenous between genders, I include
controls for not only country-fixed effects, but also an interaction
between country-fixed effects and a dummy variable set to one if the
individual is female. This allows differential country-fixed effects
between males and females. The intuition behind this seems solid,
in that being a woman in Pakistan likely has different effects on
life outcomes than being a Pakistani man. Alternatively, this may
be understood as geographic conditioning of gender fixed effects,
rather than gender-based conditioning of geographic fixed effects.
Religiosity and spirituality may be related to both educational
attainment and one’s perception of control over his or her life. To
explore this possibility, in the regressions performed on exclusively wave 3 of the WVS, I exploit the inclusion of a question
about religious upbringing, and recode it to be an indicator for an
individual having been raised in a religious household. In these
regression for WVS3, this indicator is included as an individual
control to inspect for potential omitted variable bias. The WVS
does not include individual-level data for labor force participation,
income, or private health insurance. As a result, in the global panel
I am only able to study the relationship between perceptions of life
control and educational attainment.
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Evidence in the global panel is strong but cannot rule out an issue
of reverse causality. Could it be attending school that makes one
feel more commanding of his or her own existence, rather than the
other way around? Does higher perceived life control incentivize an
individual to attend school, or does attending school empower one
with a greater perception of life control? Further, the two could feed
into each other, whereby those with initially high levels of perceived
life control are more likely to attend school, and schooling further
influences one’s perceived life control. The resulting simultaneity
bias would confound the estimated causal effects of perceived life
control on real outcomes.
To rule out the potentials for reverse causality and for simultaneity bias, I work in the spirit of Alesina et al. (2013), employing an
epidemiological method to isolate the channel of influence concerning this cultural value. The method of this paper, too, considers
second-generation immigrants in the United States. The March
supplement of the Current Population Survey offers this capability by including a question for parental birthplace in addition to
that of the respondent. The motivation to use these individuals is
that they were born in the United States, under a fairly standard
external environment of markets, institutions, laws, and policies
(Alesina et al. 2013). The main distinction between them exists in
the different cultural backgrounds brought from the home nations
of an immigrant parent. For this secondary empirical strategy, this
paper assigns to a second-generation immigrant the mean value of
perception of freedom of the nation of his or her father, as measured
from the combination of waves 3 and 4 of the World Value Survey.
To avoid unobserved but potentially confounding elements of
market factors that could exist between second-generation immigrants and those with ancestry in the United States, I only compare
between second-generation immigrants. A caveat of this method is
that to be included in this United States panel, the father of a secondgeneration immigrant must have come from a country for which data
is provided on either wave 3 or wave 4 of the World Value Survey.
To explore evidence for the persistence of relationships observed
in the global panel between perceived personal life control and educational outcomes, I regress the educational attainment of United
States second-generation immigrants on the mean level of perceived
life control in the respective home countries of their fathers, taken
from the WVS. As in the WVS panel, I include not only the mean
value assigned to an individual, but also its value squared. Further, in
the CPS panels I include the natural log of the mean value of perceived
freedom in the father’s home country in order to further explore the
inverted U-curve relationship observed in the WVS global panel.
The first set of outcomes under study are dummy variables for
graduating high school, completing a bachelor’s degree, and completing graduate school—whether a master’s degree, professional
degree, or doctorate. I include controls for age, age-squared, gender, race, having ever been married, and an interaction of having
ever been married with gender. I interact my dummy variable for
gender and the indicator for having ever been married because
it seems unlikely that homogenous effects exist between genders
on labor market outcomes from ever having been married in the
past or present. I include time-fixed effects in all regressions, and
explore robustness of effects to additional fixed effects for geography
by county in the United States. In the regressions on completing
college, I include the dummy variable for having completed high

school, and in the regressions on completing some graduate school,
I include the dummies for both high school and college attainment.
Subsequently, I regress ancestral mean perception of personal
freedom on outcomes of labor force participation, total income
for those in the labor force, and having private health insurance.
I include the original panel of individual-level controls, as well as
dummy variables for graduating high school, college, and graduate school. I raise total income to the natural log as is generally
standard. To study the relationship between education and cultural
heritage in determining real outcomes in the market, I include
interactions of an individual’s assigned value of cultural heritage
with the dummy variables for educational attainment. I include
time-fixed effects in all regressions, and explore robustness of effects
to additional fixed effects for geography by county in the United
States. I include controls for income when modeling outcomes for
private health insurance. The fourth regression on having private
health insurance considers only those second-generation immigrants in the labor force, as a robustness check, and this eliminates
over 30,000 individuals from the sample in that regression.
The cultural value in question may not itself affect individual
outcomes in the market, but potentially could be picking up discrimination in the markets of the United States. In this scenario, it
is not that the cultural value itself surrounding perceived freedom
and returns influences individual outcomes; rather, that this person’s culture being different from that of the general mass of the
United States effects discrimination for them in the market. I need
to rule out the possibility that the relationship between the ancestral cultural value in question and the outcomes for education and
labor and health insurance exists from this discrimination, rather
than from influence on perceived returns. I include as a control
the squared distance of an individual’s ancestral mean value of
perceived freedom from the mean value of perceived freedom in
the United States, provided by the WVS.

IV. Results
Results from WVS Global Panel
In the WVS global panel for wave 3 from Table 4, an indicated
increase by an individual in the indexed value of perceived freedom
by one out of ten predicts that an individual is about 4% more likely
to complete secondary school, indicated by the positive coefficient
on the individual response. The negative coefficient on the squared
term for the cultural value suggests an inverted U-curve relationship
between the perception of life control and secondary school attainment. These two coefficients for the perception of freedom are each
significant at the 0.001% level. The inverted U-curve relationship
suggested between perception of personal life control and secondary
school attainment in Table 4 indicates the greatest probability of
secondary school attainment for an individual indexing his or her
perception of personal life control at a value of 8.94 out of 10. For
nearly identical individuals in the model who indicated respective
values of 7 and 8 on the index of perceived personal freedom, we
should observe the individual indexing a value of 8 to be about 1%
more likely to complete secondary school than his counterpart.
These results are robust to a series of individual-level controls as
well as fixed effects for geography and interactions between geography and gender. The controls for age, age-squared, and being female
are all significant at the 0.001% level, while controls for having been
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raised religious remain significant at the 0.05% level. Many country
fixed effects are significant at the 0.001% level, while many others
are still notably significant though at lesser levels. The same pattern
of significance occurs for the secondary country fixed effects which
are interacted with gender, suggesting that allowing fixed effects
for geography to be dynamic to gender picks up notable variation
between individual perceived life control and secondary school
attainment, and therefore may reduce omitted variable bias. In
regression 2, the same increase from 7 to 8 in indexed response to
perceived life control also yields nearly a 1% increase in the probability of an individual attending college. Controlling for having
attended secondary school in regression 3 changes the predicted
effect of the same increase in perceived life control on probability
of college attainment to be positive but roughly a third of the 1%
effect indicated without the control.
In the WVS global panel for wave 4 from Table 5, the same incrementing of the index of perceived life control from 7 to 8 predicts
a 0.5% increase in the probability of completing secondary school.
The results in WVS4 are consistent with trends observed in WVS3
between perceived personal life control and educational attainment,
but the magnitude of the effect is roughly halved. Also, controlling
for secondary school attainment in the second regression on college attainment makes coefficients on perceived personal freedom
insignificant. These results are robust to the individual-level controls
and both sets of fixed effects for geography.
In the WVS4 panel, the controls for age-squared and female are
all significant at the 0.001% level, but controls for raw age in years
are now insignificant. As in WVS3, in WVS4 many country fixed
effects are significant at the 0.001% level, as well as many secondary geography-fixed effects dynamic to gender. In regression 2 of
Table 5, the increase from 7 to 8 in indexed response to perceived
life control also yields over a 0.6% increase in the probability of
an individual attending college. This pattern is consistent with
the results in WVS3. Controlling for having attended secondary
school in WVS4, regression 3 changes the predicted effect of the
same increase in perceived life control on probability of college
attainment to be negligible, and these coefficients on the variable
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The control for being female is consistently significant at the
0.001% level, while controls for age and age-squared vary in significance between the 0.001% and 0.01% levels. As in both WVS3 and
WVS4, in the full panel from Table 6 many country fixed effects
and their gender-conditioned complement fixed effects are significant at the 0.001% level. The full panel from the World Value
Survey observes that the same increase in individual response to
perceived life control from 7 to 8 yields just over a 0.5% increase
in the probability of an individual attending college. Including a
control for having attended secondary school changes the predicted
effect of the same increase in perceived life control to increase the
probability of completing college by 0.03%, negligible compared to
the 0.5% indicated without the control.
Results from the CPS Panel for the United States: Education

under study are no longer significant. Data are not provided on
religious upbringing in WVS4.
From Table 6, the relationships observed in the full global panel
combining waves WVS 3 and WVS 4 are consistent with the trends
seen respectively in each of the two panel waves alone. However, the
combined global dataset has a more balanced panel of countries,
and roughly double the sample size of either panel wave alone. In
the full global panel, an increase by one out of ten in the indexed
value of perceived life control indicated predicts just under a 1%
greater probability in attaining completion of secondary school. This
is consistent with trends observed in both of the separate panels.
Coefficients on personal perception of freedom and its indexed value
squared are all significant at the 0.001% level throughout, except in
regression 3 where the coefficient on perceived freedom-squared is
significant at the 0.01% level. These results are robust to a series of
individual-level controls as well as fixed effects for geography and
interactions between geography and gender.
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From the Current Population Survey, Table 7 demonstrates the
relationship between paternal cultural heritage surrounding one’s
perception of personal freedom in life and the attainment of secondary school by offspring in the United States. The values of perceived
freedom assigned to an individual are the respective mean values
of perceived personal freedom observed in the home country of
that individual’s father in waves 3 and 4 of the World Value Survey.
Consistent with the global panel relating an individual’s indicated
perception of personal freedom and his or her educational attainment, in the panel on second-generation United States immigrants I
observe an inverted U-curve relationship between ancestral beliefs
surrounding life control and secondary school attainment in progeny in the United States.
Consistent with regressions on secondary school from the WVS
panel, in the CPS the coefficient on ancestral perceived freedom is
positive, while the coefficient on its squared value is negativePerhaps surprising is that while the raw mean assigned cultural value
observes a positive coefficient, the natural log of that raw mean
cultural value observes a negative coefficient. All coefficients on the
assigned ancestral perception of personal freedom are significant at
the 0.001% level. The results for high school completion are robust
to controls for age, race, and gender, as well as fixed effects for year
and US county. All controls are highly significant.

RESEARCH
Though the coefficients for high school attainment in the CPS
observe the same pattern as the coefficients in the WVS panel, their
distinct magnitudes produce different net effects from a cultural
value surrounding perceived life control. In regression 3, incrementing mean ancestral perceptions of freedom in life from 7 to 8 out
of 10 as before now yields a 9% decrease in the probability of the
individual completing high school. This likely results from a greater
magnitude in the coefficient on the ancestral culture-squared term,
and is consistent with a negative coefficient on the natural log of
the ancestral cultural value.
Table 8 is the model regressed on the outcome of receiving a bachelor’s degree. The trends with respect to the educational outcome are
consistent with those concerning high school attainment in Table 7.
There is an inverted U-curve relationship between ancestral beliefs
surrounding life control and college attainment in progeny in the
United States. The coefficient on ancestral perceived freedom is positive, while the coefficient on its squared value is negative. The natural
log of the raw mean cultural value from the father’s home country
observes a negative coefficient with respect to college attainment.
Controls for completing high school, age, age-squared, and being
native american are all significant at the 0.001% level. The control
for gender is insignificant in the regression on college attainment,
and what are initially quite high significance levels for controls
on being black and being white are not robust to the inclusion of
county fixed effects, as seen in distinctions between regression 1
and 2 versus regressions 3 and 4. In regression 3, incrementing the
ancestral cultural value from 7 to 8 as before reduces an individual’s
probability of completing college by 13%, a negative net effect of
greater magnitude than the effect of the same incrementing on
one’s probability of completing high school.
Table 9 gives the model’s fit for the outcome of completing graduate school. In these regressions, the coefficient on the raw value of
ancestral mean perceived person freedom is not nearly as significant
as in previous regressions. It does become significant in regression 3
with the inclusion of county-fixed effects, but observes a surprising
relationship whereupon its coefficient is negative, but the coefficient
on its squared value is positive. This relationship is inconsistent
with the inverted U-curve trend observed in all previous models.
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Instead, this relationship is a standard U-curve. In regression 3,
incrementing ancestral mean perception of personal freedom from 7
to 8 predicts that an individual is just over 1% less likely to complete
graduate school. These results are robust to time and county-fixed
effects. Controls for completing high school, completing college,
age, age-squared, and gender are all significant at the 0.001% level.
Results from the CPS Panel for the United States: Market
Outcomes
Table 10 shows the relationship between culturally transmitted
perceptions of personal freedom and labor force participation in
second-generation immigrants in the United States. Consistent with
trends observed in the WVS and CPS panels on educational attainment, a positive coefficient on the raw value of ancestral perceptions
of life control in conjunction with a negative coefficient on that
value squared indicates an inverse U-curve relationship between
the probability of one being in the labor force and the mean level of
perceived personal freedom in the home country of that individual.
However, the numerous interactions between educational attainment outcomes and the assigned value for ancestral perceived life
control may convolute what had previously been a fairly simple
trend. The large majority of these interactions are highly significant
at the 0.001% level, indicating that conditioning of ancestral cultural
influence and individual educational attainment has significant
explanatory power for variation in labor force outcomes in the
United States. Yet, the significance of these relationships between
cultural perceptions of freedom and participation in the labor force
is not robust to county-fixed effects. Controls for age, age-squared,
gender, and being white are highly significant throughout. Upon
their inclusion, controls for have ever been married and its interaction with gender are each significant at the 0.001% level.
In regression 1 from Table 10, a high school dropout would be
4% less likely to be in the labor force if their ancestral package of
cultural values surrounding perceived personal freedom in life
was incremented from 7 to 8 out of 10. Alternatively, the same
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incrementation of the assigned cultural value surrounding perception of freedom would predict that a college graduate is 2% more
likely to be in the labor force when modeled using regression 1.
In regression 3 the inclusion of the measurement of cultural distance from the United States is shown to be significant at the 0.001%
level, but this is not robust to the inclusion of county-fixed effects.
Regression 4 demonstrates that nearly all of the effects of culture,
education, and their interactions observed to be highly significant in
previous regressions are not robust to the inclusion of county-fixed
effects. However, notable still is the incredibly high level of significance (0.001%) for the coefficient on the interaction of the ancestral
mean cultural value for perceived personal freedom with the completion of high school in predicting individual labor force participation.
Table 11 shows the relationship for those second-generation
immigrants in the labor force between total income and ancestral
perceptions of personal freedom in life. Regression 1 demonstrates
that though my quadratic treatment of the cultural value in question
is insignificant in predicting individual income, when raised to the
natural log in regression 2 the data element has significant explanatory
power for income raised to the natural log. Further, this relationship
is robust to the inclusion of my set of individual controls, as well as
robust to fixed effects for not only time but also geography by county.
As in Table 10, the interactions in Table 11 between educational
attainment and the assigned ancestral cultural value under study
are highly significant, and here the significance of coefficients on
interactions between the cultural value and respectively completing
high school and college are robust to both time and county-fixed
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effects. The inclusion of my measure of cultural distance in the
value under study from its level in the United States does not have
explanatory power in the model for income among those in the labor
force. Controls for age, age-squared, gender, and both elements of
the gender-dynamic control for marital status are all significant
at the 0.001% level. Racial controls are largely insignificant in this
model for income, but may be absorbed by assigning an individual
the cultural value of his or her paternal ancestry, as this would
undoubtably be correlated with ethnicity.
In the fully-controlled regression 4 in Table 11, a 1% increase
in ancestral perception of personal freedom, taken from the mean
value of it observed in the home country of the individual’s immigrant father, results in a 1.26% increase in total income for a high
school dropout. Alternatively, incrementing the ancestral cultural
value from 7 to 8 out of 10 for a black, female college graduate who
is thirty years old and has been married at least once predicts a
decline in total income of over $2700 in regression 4. The interactions between educational attainment and culture allow for this
fairly dynamic effect in market outcomes from cultural values surrounding freedom and life control.
Table 12 shows the relationship for second-generation immigrants between being covered by a private health insurance plan
and ancestral perceptions of personal control over one’s life and
life outcomes. Regression 1 demonstrates that though my quadratic
treatment of the cultural value in question is significant in predicting individual outcomes in the market for private health insurance,
when raised to the natural log in regression 2 the data element has
more significant explanatory power for the probability of being

covered by private health insurance. The measure I constructed of
cultural difference from the general population of the United States
is also highly significant (0.01%) in predicting outcomes for private health insurance. Controls for the natural log of total income,
finishing high school, finishing college, age, age-squared, gender,
race, and marital status are all highly significant at the 0.001% level.
Coefficients on the interactions of the raw assigned cultural value
with educational attainment respectively in high school and college
are each highly significant at the 0.001% level. Except for the coefficient on college, the significances of all these controls are robust in
regression 4 in Table 12 to both county-fixed effects and the choice
to study private health insurance outcomes for only those individuals from the sample who are in the labor force. From regression 4,
a high school dropout whose assigned ancestral value of perceived
freedom incremented by one from 7 to 8 out of 10 is 14% less likely to
have private health insurance. Alternatively, for a college graduate,
this incrementation only reduces the probability that the individual has private health insurance by about 0.5% in regression 4.

V. Discussion
WVS
At a high level of significance, the results from the WVS indicate
that individuals who exhibit a higher level of perceived control
over their life outcomes also exhibit a greater probability of having
attended secondary school and college. These results are robust to
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CPS
The secondary CPS analysis isolates the causal channel by providing evidence that the cultural transmission of values surrounding
perceived personal freedom exhibits lasting influence on real outcomes for offspring in educational attainment and the markets for
labor and private health insurance. The same quadratic relationship
observed in the global panel is found among second-generation
immigrants in the United States between perceived freedom and its
value squared, and completing high school, college, and graduate
school. However, in the CPS panel the coefficient on the squared
term of the assigned cultural value is of greater magnitude than
in the WVS panel. As a result, the standard incrementation of 7
to 8 out of 10 on the index of perceived personal freedom actually
predicts a lower probability of educational attainment. Nevertheless, the quadratic relationship observed in the global panel persists.
Paternal transmission to offspring of the cultural values from the
father’s home country explains significant variation in the educational attainment of that offspring. This causal relationship exists
controlling for a consistent institutional environment, time, geography, and a number of individual-level characteristics.
I extend the pathway of cultural heritage affecting educational
attainment to explore its effects on real outcomes in the markets for
labor and private health insurance. By including interactions of the
assigned cultural heritage value for perceived personal life control
with indicators for several levels of individual-level educational
attainment, I give evidence that the effects of cultural heritage in the
market are dynamic to one’s level of education. Generally, the trend
appears that greater levels of education dilute in magnitude the effect
of cultural heritage surrounding perceived control over life outcomes.
At lower levels of education—specifically those who did not
complete high school, second-generation immigrants in the United
States whose parental ancestors observe greater average perceptions
of life control (7 vs. 8 out of 10) are slightly less likely to be in the labor
force; however, if they are, they are expected to have substantially

higher income. Controlling for income, they also are much less
likely to have private health insurance, perhaps from risk aversion
and information gaps. This thinking is that those who are culturally
conditioned to perceive relatively less control over life outcomes consequently perceive greater uncertainty in their lives, and are more
likely to pursue private health insurance as a method of risk aversion.

Legitimizing Bodily Integrity Identity
Disorder: A Discussion of the Ethical Issues
Surrounding Elective Amputations

VI. Brief Closing
This paper provides evidence for the role played by culturally
transmitted values surrounding personal life control in determining
an individual’s outcomes surrounding education, the labor market,
and the market for private health insurance. The United States panel
may observe distinct effects on educational attainment from the
perception of personal freedom from those effects in the World
Value Survey because of the simultaneity bias between perceived
personal life control and educational attainment. In the WVS panel,
individuals indicate both their own educational attainments and
their perceived personal life control, whereas in the CPS I assign an
individual a mean value of this perceived freedom from respondents
in his or her father’s home country.
As a result, further work should explore the highly statistically
significant but distinct empirical relationships in predicting educational attainment between the global panel and the panel for
the United States from perceived control over one’s life outcomes.
Individuals selecting their perceived level of control over life outcomes represents a different data element entirely than assigning an
individual the national mean level observed from all respondents
in their father’s home country; further, such distinct elements are
subject to different confounding factors in the study of their effects
on real outcomes. Also, future work should include the necessary
unobservable in this data set which is parental income, as its addition would ameliorate bias between perceived control over life
outcomes and treatments to schooling.
Additionally, the use of perceived personal freedom and life
control to proxy perceived returns to one’s actions in the market
represents a specification that is perhaps intuitive a priori, but which
remains incredibly crude and limited. Any real connection between
perceived personal life control and the perceived returns of an action
requires further, more thorough research to determine.
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Body Integrity Identity Disorder (BIID) is a collection of symptoms that manifest themselves in a patient’s desire to amputate otherwise healthy limbs. BIID has traditionally been misunderstood and understudied, but recent findings linking
it to specific neural abnormalities warrant a re-evaluation of its definition and available treatment options. Analysis of
recent neurological studies suggest that BIID must be recognized as a legitimate disorder with a clear physiological basis.
The re-classification of BIID leads to the refutation of classical pro-patient-autonomy arguments and instead calls for
paternalistic restrictions on patient autonomy that adhere to the Theory of Future Consent. Recent advances in treatments
that safely alter brain function raise crucial questions about physicians’ duty to provide treatment and have far-reaching
implications on societal opinions and obligations of and toward patients with BIID.

Introduction
In September of 1997, Scottish surgeon Robert Smith amputated
the leg of Kevin Wright, a man who claimed that he simply “did
not want [his leg] because it did not feel [as if it were] a part of
[him]” (“My left foot”, 2000, para. 1-4). Mr. Wright claimed that
“amputation above the knee was the only feasible option” and that
“he simply could not bear his life with his leg intact” (“My left
foot”, 2000, para. 14). Reports detail how Mr. Wright was extremely
satisfied with the results of his amputation, and how he believed
that “his life had been transformed” (Bayne & Levy, 2005, p. 75).
The peculiarity of this case lies in the fact that there was nothing medically wrong with Mr. Wright’s leg; he simply did not feel
“complete” with his full set of limbs, and underwent an amputation
even though there was no apparent physiological need for it (“My
left foot”, 2000, para. 3). In essence, Mr. Wright could not contain
the desire to get rid of his healthy leg. His apparent cure after the
amputation, however desirable, does not obscure the multiple ethical issues surrounding the elective amputation of healthy limbs.
Mr. Wright’s discomfort with one of his healthy limbs is, perhaps
surprisingly, not an isolated case, but rather a common symptom
of individuals suffering from what has been called Body Integrity
Identity Disorder (BIID) (Bayne & Levy, 2005, p. 75).
In 2005, Dr. Tim Bayne and Dr. Neil Levy published an analysis
of the possible causes for peoples’ desire to become amputees as well
as of the ethical considerations of allowing such procedures. While
they acknowledged that multiple explanations for this desire could
be correct, including other illnesses such as Body Dysmorphic Disorder, they concluded that BIID was “most plausible,” and defended
the patients’ autonomous decision to pursue amputations on the
grounds that they allegedly met “reasonable standards of rationality” (2005, p. 75). Nevertheless, as this paper will demonstrate, BIID
was not completely understood and was largely disputed at the time
of Bayne and Levy’s publication. In fact, a portion of their publication focuses on ways to conceptualize BIID, which reflects the lack
of understanding present at the time (2005, pp. 76-77). Clearly, BIID
was nothing more than a hypothesis. Recent evidence, however, has
confirmed the undeniable role of BIID in patients’ desire to undergo
amputations and has explained this condition from a perspective

that was not previously available. Although BIID continues to be a
rare condition, it now raises crucial questions about patients’ right
to bodily autonomy, patients’ rationality, and physicians’ duty to
provide treatment.
As Bayne and Levy’s writing suggests, at the time of their publication, BIID was primarily considered a “rare psychological disorder”
whose neural basis was poorly understood. (2005, p. 75). However,
new evidence demonstrates that there are marked neurological
differences in specific areas of the brain in patients who have been
diagnosed with BIID. This evidence calls for a decisive reassessment
of Bayne and Levy’s conclusions in terms of the modern, and now
accurate, characterization of BIID. Given that patients with BIID
display peculiar neural functions, that were not understood at the
time of Bayne and Levy’s work, elective amputations warrant a
reevaluation of patients’ rationality and decision-making capacity.
In this paper, I will first argue that the now well-understood neurological differences observed in patients with this disorder –which
are also explained in the text- require that BIID is approached with
treatments that specifically target its known pathology. Then, I will
argue that the now understood pathology of BIID calls for placing temporary, paternalistic limits upon the autonomy of patients
with BIID; since physicians have a duty to alleviate the suffering of
these patients, these restrictions would allow doctors to delay the
immediate gratification associated with elective amputations in
favor of treatments that adhere to the Theory of Future Consent. The
reassessment of this disorder will have far-reaching implications on
societal opinions and obligations of and toward patients with BIID.

Understanding the Neurological Origins of BIID
There is widespread agreement that psychological disorders
are instantiated in the brain. Thus, the issue with BIID was never
whether it was caused by some kind of neural basis, but rather that
the particular neural basis was unknown. To understand the neuropathology of BIID it is necessary to consider recent neurological
studies that demonstrate a significant link between differential brain
function in specific areas of the brain and the “limb ownership”
abnormalities that patients with BIID often present (van Dijk et
al., 2013, p.1). Using functional MRI techniques, researchers at
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many individual-level controls that could affect the empirical relationship between perceived freedom and educational attainment,
and they are robust to simple geographic as well as gender-conditioned geographic controls. Between individuals of the same
age, sex, nationality, and religious background, those persons with
higher levels of perceived personal freedom and control over their
life outcomes are significantly more likely to be educated. As discussed previously, the causal channel here could exist in either
direction between perceived control over one’s life and educational
attainment. Also, an essential unobservable here is parental income
for the individual, as family financial means might directly affect
both perceived personal freedom and one’s educational attainment.
The quadratic relationship between education attainment and
perceived life control indicates that there may be a degree of indicated perceived control over life outcomes that is so great as to be
naive, or arrogant. Under this thinking, an individual is perhaps
relatively oblivious to the structural elements influencing his or
her outcomes in life. This evidence suggests that my conjecture for
perceived life control proxying perceived returns to effort is fairly
strong, but clearly too simplistic. The highest levels of perceived
life control might actually correspond to relatively lower perceived
returns in life to inputs and effort, from an agent being naive about
the role of factors external to oneself in determining life outcomes.
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the University of Amsterdam and New York University found that
“activity in the ventral premotor cortex depended on the feeling
of ownership [of the limb] and was reduced during stimulation of
the alienated compared to the owned leg” (van Dijk et al., 2013,
p.1). In other words, individuals who displayed symptoms of BIID
showed reduced brain function in the ventral premotor cortex. To
fully grasp the relevance of these results, it is necessary to consider
further remarks by Arzy, Overney, Landis, and Blanke who note,
“Damage to the premotor cortex has been associated with the lack
of awareness of a limb in a case report” (as cited in van Dijk et al.,
2013, p.1). In addition, a psychological perception study which had
subjects watch a rubber hand being stroked by a paintbrush, while
their own hand was hidden from view and also stroked, demonstrated that the “subjects experienced an illusion in which they
seemed to feel the touch not of the hidden brush but that of the
viewed brush, as if the rubber hand had sensed the touch” (Botvinick & Cohen, 1998, p. 756). Remarkably, Ehrsson and colleagues
along with Petkova and colleagues note that “neuroimaging studies
of this rubber hand illusion in healthy individuals have implicated
the ventral premotor cortex in the feelings of body ownership” (as
cited in Dijk, 2013, p.1).
These recent scientific findings demonstrate that the brains of
patients who do not identify one of their limbs as their own, and
who may desire elective amputations, show significant functional
differences relative to the “normal brain,” particularly in the ventral
premotor cortex. It is therefore evident that the neural basis of BIID
is now much better understood. While this new understanding may
at first seem insignificant, we will soon discover that it has important implications for determining treatment options and thus that
it is relevant for discussing the ethicality of elective amputations.
Bayne and Levy demonstrate that some experts, such as Bruno,
believe that “psychotherapy is the appropriate response to [BIID],
not surgery. The patient needs to develop insight into the real source
of [their] problems before [they] can solve them” (as cited in Bayne
& Levy, 2005, pp. 82-83). Statements of these kind highlight the idea
that specific, targeted treatments are not considered valid alternatives when the precise pathology of a disease remains unknown.
Establishing the clear neuropathology of BIID thus proves to be
of vital importance for two main reasons. First, the diagnosis of
BIID and its link to the desire for elective amputations becomes
undeniable. As such, there can be no doubt that patients who do
not identify their limbs as their own require the necessary medical
attention and intervention that may have been previously denied
due to disputes regarding the nature and legitimacy of BIID. In the
past, it was simply not clear whether BIID was actually responsible
for the unmanageable desire for amputation. Second, this addresses
societal misconceptions and ensures that BIID is recognized as a
“real” disorder, since psychological disorders with unclear pathologies may sometimes be given less validity and therefore may not be
treated in the same manner as established physiological disorders.
The legitimization of BIID as a physiological disorder also shifts
the responsibility to treat it from psychologists to medical doctors,
thus emphasizing the idea that BIID requires the same attention
and treatment as diseases like cancer and diabetes.

Placing Paternalisitic Limits on Patient Autonomy:
Now that the neural basis of BIID is better understood and BIID
has been established as a disorder with clear physiological causes,
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one may instinctively rush to the conclusion that any treatment
(even elective amputation) that alleviates patients’ symptoms of
discomfort is justified. In order to fully assess the permissibility of
elective amputations as a treatment, it is necessary to examine the
functions of the ventral premotor cortex in more detail. Researchers
at the University of Santiago de Compostela have demonstrated that,
in monkeys, “the ventral premotor cortex is involved in the use of
recent and long-term sensory memory to decide, execute, and evaluate the outcomes of [a] subject’s choices” (Pardo-Vasquez, Padron,
Fernandez-Rey, & Acuña, 2011, p.1). These “choices,” however, are
not choices such as deciding to undergo an amputation, but rather
motor responses to perceptual stimuli (Pardo-Vasquez et al., 2011,
p.1). In other words, the premotor cortex “takes part in unique
aspects of motor planning and [motor] decision making” (Hoshi &
Tanji, 2007, p. 234). This additional function of the premotor cortex
is best understood with respect to BIID by considering the case study
of an anonymous patient called “John.” In an interview with FOX
News, “John” recounts the following childhood story, “I remember
two buses going in the same direction, and I was standing by the
second bus, and I said to myself ‘if I just stick my leg under the rear
wheel of the bus, it will run over it and it will have to get cut off’”
(Moran & Pouliot, 2009, para. 5). John’s anecdote demonstrates
exactly how the decision-making functions of the premotor cortex
may act erratically in a patient with BIID. If patients with BIID have
uncharacteristic brain functions in the ventral premotor cortex
(as has been demonstrated), and the premotor cortex is involved
in motor decision-making, then by extension, patients with BIID
must also experience uncharacteristic and untraditional patterns
of motor decision-making. Such functional abnormalities in the
brain may serve as a reasonable explanation for why BIID patients
often report that certain limbs are not part of them, as in the case
of Mr. Wright. (“My left foot”, 2000, para. 1). After all, why should
they feel at ease with their limbs if they feel the impulse to act out
motor decisions with them that they cannot rationalize? Clearly, it
is reasonable to argue that the compulsion to remove these healthy
limbs stems from the fact that these limbs are used to act out the
motor decisions that are directed by faulty brain functions, but that
patients simply cannot seem to rationalize or understand.
After taking into account the full range of behavioral functions
that the premotor cortex regulates, it becomes increasingly difficult to accept Bayne and Levy’s autonomy argument. Bayne and
Levi justify their support of patient autonomy by asserting that
patients with BIID are rational and can therefore provide fully
informed consent for elective amputation procedures (2005, pp. 75,
80). However, I argue that this is far from the case. To understand
the ethical implications of providing a less than rational form of
consent, it is necessary to consider the ethical principle of Paternalism. According to Dr. Onora O’Neill, a renowned philosopher
at Essex University, “patients’ reduced capacities…demand paternalistic treatment” (1984, p. 173). In her discourse on the limited
scope of human autonomy, she provides a “framework for working
out boundaries of permissible medical paternalism” (1984, p. 177).
One of her stipulations involves situations in which patients have a
“temporarily impaired capacity for autonomy” (1984, pp. 177-178).
In essence, Dr. O’Neill argues that a patient may be prevented from
making medical decisions, such as petitioning the amputation of a
healthy limb, in cases where the patient may not meet “reasonable
standards of rationality” (Bayne and Levy, 2005, p. 75).
Having qualified BIID as a disorder with a clear pathology that
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can be explained by irregular brain function in the premotor cortex,
it becomes evident that patients’ capacity to make decisions is highly
compromised by their neurological irregularity. A patient with
BIID could never be thought of as a fully autonomous and rational
subject, because their autonomous decision to desire an amputation
is ill-informed by their frustration with their seemingly incomprehensible patterns of motor decision-making. As such, instances in
which patients desire to undergo elective amputations prove to be
instances in which ethics requires placing limits on autonomy, since
patients have a neurologically-determined “impaired capacity for
autonomy” as outlined by O’Neill (1984, pp. 177-178).
Some may argue that this line of paternalistic reasoning suggests that any neural impairment would lead to an impairment of
autonomy. They may argue that this leads to the conclusion that,
for instance, an individual with a damaged auditory cortex (who is
thus deaf) would have impaired decision-making capacity. I propose two counter-arguments to dismiss such concerns. First, such a
line of reasoning may justly be qualified as a fallacious reductio ad
absurdum; clearly the symptoms of a condition must be analyzed
within the context of each disease, to determine whether the disease
warrants placing limits on autonomy. Second, the symptoms of
BIID lead patients to desire treatments that would physically disable
them. Easing patients’ discomfort by allowing them to undergo an
elective amputation becomes increasingly problematic when one
considers potential treatments and the Theory of Future Consent.

Physicians Duty and Potential Treatments: The Theory
of Future Consent
Now that BIID has been established as a disorder with a clear
neurological basis and the necessity of imposing limits on the autonomy of patients with BIID has been demonstrated, the question
becomes whether physicians can reduce the suffering of patients
with BIID without the need to perform these elective amputations.
It is crucial to note that one of the conditions for O’Neill’s framework is that the “temporary loss of autonomy [must] offer grounds
for paternalistic intervention to restore autonomy” (1984, p. 178).
In other words, paternalism is mostly justified when there is a
belief that the patient may one day be able to provide autonomous
informed consent. What O’Neill suggests by this is that a complete
analysis of this idea requires an understanding of the Theory of
Future Consent. Tis theory expresses the notion that the application
of paternalism, which imposes limits on a person’s autonomy when
a person is thought not to be fully rational, is justified by the idea
that if the person whose autonomy is being limited could somehow
regain their autonomy, then they would have agreed with placing
restrictions on their own autonomy in the first place (Kairalla,
2007, pp. 31-32). In other words, placing restrictions on a person’s
autonomy, when that person is not fully rational, is justified if that
person would agree with the restrictions once they become rational
again. This idea leads to the following question: Are there alternative
forms of treatment that can help alleviate the suffering of patients
with BIID while also changing their brain function in a way that
allows them to regain their full autonomy?
When considering potential treatments for patients with BIID,
Dr. Christopher Ryan, a professor of psychiatry at The University of Sydney, recognizes the limitations that physicians face. Dr.
Ryan observes, “The two approaches often held out as alternatives [to amputation] are psychotherapy and pharmacotherapy.
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Unfortunately, at this point, neither of these has good evidence of
efficacy” (2009, p.26). However, experiments similar to the rubber-hand study, which was discussed earlier, can provide valuable
insight into potential treatment options that would be much more
desirable than amputation. Giraux and Sirigu conducted a study
on patients experiencing phantom limbs that analyzed “the effects
of visuomotor training on motor cortex activity” (2003, p.107).
When subjects “matched voluntary movements of the phantom limb
with prerecorded movements of a virtual hand…subjects showed
increased activity in the contralateral primary motor area” (2003,
p.107). These findings have led Giraux and Sirigu to hypothesize
that “artificial visual feedback on the movements of the phantom
limb may thus fool the brain and reestablish the original hand/
arm cortical representation” (2003, p.107). Although phantom limb
syndrome is not nearly the same as BIID, clearly there are certain
methods through which uncharacteristic patterns of brain function
may be corrected or at the very least attenuated.
The positive result of treating patients with phantom limbs
provides hope for finding a form of treatment for BIID. Caloric
vestibular stimulation involves placing water of different temperatures into the ear canal in order to test the functionality of acoustic
nerves (“Caloric Stimulation”, n.d.). As Lenggenhager and colleagues note, “Ramachandran and McGeoch suggested that caloric
vestibular stimulation might alleviate the desire for amputation in
individuals suffering from BIID” (as cited in Lenggenhager, Hilti,
Palla, Macauda, & Brugger, 2014, pp. 1-2). However, researchers
studying the effects of caloric vestibular stimulation on the desire to
undergo an elective amputation found that there was “no significant
impact of the [stimulation] on body ownership” (Lenggenhager et
al., 2014, p. 2). Nevertheless, findings by Braam et al. indicate that
a combination of Selective Serotonin Reputake Inhibitors (SSRIs)
and antidepressants “seemed to lessen the distress [but] not the
desire [for an amputation]” (as cited in Ryan, 2008, p.26). Since
the desire for amputation remains, abnormal patterns of brain
function are not modified by pharmacotherapy and thus patient
autonomy is not restored.
As such, the literature suggests that there are currently no permanent alternative forms of treatment that alleviate the suffering
of patients with BIID while also restoring their rationality and
autonomy. Does this finding mean that the paternalistic limit on
patient autonomy is not justified and that physicians should proceed
with elective amputations? Given the promising advances that have
been made in treating patients with phantom limbs, the answer
continues to be a resounding no. Lenggenhager and colleagues
point out the fact that caloric vestibular stimulation “alters activity
in core regions of the vestibular cortex” (2014, p. 3). However, as
noted earlier in this paper and acknowledged by Leggenhager and
colleagues, “fMRI data in individuals with [BIID] suggest alterations in sensory mechanisms in the pre-motor cortex rather than
in posterior areas” (van Dijk et al. as cited in Leggenhager et al.,
2014, pp.2-3). It is entirely possible that the failure of caloric vestibular stimulation lies in the fact that it did not directly affect the
activity of the premotor cortex, the area of the brain thought to be
responsible for BIID. If researchers are able to develop a mechanism
for stimulating the premotor cortex, there is no reason to believe
that the irregular brain activity patterns in patients with BIID will
not be normalized. Developing such a mechanism should not be
inconceivably difficult given that deep brain stimulation systems
are already FDA-approved for Parkinson’s treatment (Brooks, 2017).
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Therefore, I argue that the application of paternalism in order to
prevent patients from exercising their autonomous right to undergo
an elective amputation is justified by the Theory of Future Consent. It is reasonable to argue that, in the very near future, brain
stimulation techniques will be able to address the functional brain
deficiencies observed in patients with BIID. Once the uncharacteristic patterns of brain activity in these patients are restored, the
patients will likely display a radical improvement with regard to
their feelings of limb ownership and would utterly reject the idea of
voluntary mutilation; the patients’ autonomy would have therefore
been restored and they would likely agree with the limits that were
placed on their autonomy. In the meantime, through the administration of SSRIs and antidepressants, the suffering of patients with
BIID can be minimized while also preventing them from undergoing elective amputations that they would likely consider harmful
if they were to regain a fully autonomous status. It is evident that
placing limits on the autonomy of patients with BIID protects their
bodily integrity, prevents them from making ill-informed medical
decisions, and allows physicians to alleviate the suffering of their
patients (despite the fact that they must delay their patients’ cure.)

Conclusion
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From a Whisper to a Shout: Whisper Networks
and #MeToo as Forms of Resistance
Amelia Y. Goldberg
Harvard College '19
Contrary to romantic notions about the sudden explosion of women’s anger after decades of sexual harassment, the #MeToo
movement is strongly grounded in a history of resistance. This paper traces the roots of the #MeToo movement in whisper
networks that women use to pass along information about which men are harassers and should be avoided. Drawing on a
variety of published accounts as well as my own experience as an advocate and a member of a whisper network, I analyze
the characteristics of whisper networks. I argue that these whisper networks constitute a moral community of women
opposed to sexual harassment. Furthermore, whisper networks enable women’s covert resistance by giving meaning to
their small, isolated acts of defiance. This argument provides support for the relevance of peasant resistance studies to
understanding contemporary subaltern groups. At the same time, whisper networks mark the tacit acceptance of sexual
harassment as a culturally intimate aspect of most American institutions. While this intimacy gains public expression
in modern populist politics, the #MeToo movement realizes a countertendency by publicizing and attempting to institutionalize whisper networks.

From Whisper Networks to #MeToo1
A recent string of high-profile sexual harassment allegations,
dubbed the #MeToo movement, is bringing much-needed attention
to the far-reaching nature and implications of sexual harassment.
As has become clear, sexual harassment is a widespread abuse of
power tacitly condoned by men within most American institutions. Yet beyond bringing this to light, the #MeToo movement
also represents the beginning of a new political contest over gender
hierarchies in the workplace. Without a doubt, #MeToo has the
potential to transform some aspects of American society. Nevertheless, decontextualizing this movement from a long history
of women’s resistance to institutionally tolerated sexual harassment risks romanticizing resistance as the eventual explosion of a
human tendency for justice. In reality, the #MeToo movement has
its roots in whisper networks that women use to pass along information about which men are harassers and should be avoided. In
this paper, I argue that these whisper networks constitute a moral
community of women opposed to sexual harassment, which gives
meaning to individual practices of everyday resistance, and generates the moral outrage expressed in #MeToo. At the same time,
whisper networks mark the tacit acceptance of sexual harassment
as a culturally intimate aspect of most American institutions. As
this intimacy gains public expression in modern populist politics,
the #MeToo movement realizes a countertendency by publicizing
and attempting to institutionalize the heretofore covert resistance
of whisper networks.
Whisper networks are the chains of communication between
women in institutions that spread warnings about who has a history of sexual harassment (Creswell and Hsu 2017; McKinney 2017;
Meza 2017; Tolentino 2017)2. These networks have long existed, but
Many thanks to friends and fearless organizers Kay Xia, Bella Roussanov, Niharika Singh, and Sejal Singh for discussing these issues with me, to Professor
Michael Herzfeld for supporting the development of this paper, and to my mom
for driving me home while I finished writing it.

1

In this paper I use the term “sexual harassment” as the broad category under
which most acts circulated by whisper networks are described; however, a number of other acts extending to sexual assault and rape also fall into this category.

2

became the subject of public scrutiny when it became clear that most
women professionally connected to the men implicated in the recent
string of sexual harassment accusations knew of their behaviors.
In the highly publicized case of film magnate Harvey Weinstein,
Hollywood women warned each other about his style of operating
and shared advice, such as to “dress frumpy” when meeting with
him (Farrow 2017). In another case, women in small-town Alabama
knew that Judge Roy Moore, who is alleged to have assaulted a number of young girls, was a frequent visitor to a local mall, and advised
young girls to stay away (Meza 2017). In these and many other
instances, the #MeToo movement brought to light long-standing
whisper networks (Creswell and Hsu 2017). Importantly, women
form whisper networks within workplaces rather than around individual abusers. Institutions and industries where women and men
are professionally affiliated, including but not limited to universities, large companies, Hollywood, New York journalism, Silicon
Valley, and Wall Street all contain their own whisper networks.
For this paper, I will examine the whisper networks in Hollywood
and in New York media by drawing on the many firsthand and
journalistic accounts of both shared in the months following the
Weinstein allegations. I will also draw on my personal experience
as an anti-sexual violence advocate and a member of the whisper
network at Harvard, where I am an undergraduate.
While whisper networks sometimes contain widely shared open
secrets, they are exclusive to women and, to a limited degree, gay
men. In the conversations that I have had in preparing this paper,
most women that I spoke with were not familiar with the term
“whisper network,” but immediately understood what I meant when
I described the practice of asking for and passing along information about sexual harassers. Most men, however, were not aware
of this practice. For instance, when a male friend overheard myself
and two other friends discussing his buddy’s sexist behavior, he
was appalled to hear me passing along such damning criticisms. I
struggled to explain to him that women share such information in
order to protect themselves, because it is often hard to tell which
“nice guys” are actually harassers or misogynists, and not just to
attack unfortunate men. My friend’s confusion demonstrated that
whisper networks are exclusive to women, who are particularly
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While Bayne and Levy’s argument for permitting elective amputations was more plausible when the neural basis of BIID was poorly
understood, recent findings have strongly linked BIID with functional abnormalities in the premotor cortex. The legitimization
of BIID as a condition with a biological cause dispels common
misconceptions about the validity of psychological illnesses and
establishes an imperative for promptly finding an effective cure
for BIID. Nevertheless, since patients desiring elective amputations
suffer from impaired brain function that leads them to desire treatments that would physically disable them, certain limits must be
placed on their autonomy and, as such, not all forms of treatment
for BIID are ethically acceptable. As new forms of brain stimulation
that could reestablish patients’ feelings of limb ownership loom
on the horizon, and pharmacotherapy is available to temporarily
alleviate suffering, the imposition of paternalistic limits on patient
autonomy proves to be the soundest ethical choice. Paternalism is
further supported by the belief that, once these patients regain their
autonomy, they would agree that preventing them from undergoing elective amputations was the most morally responsible action.
This leads one to further consider the extent to which BIID will be
recognized by society as the devastating illness that it is, and how
current healthcare delivery models and insurance policies will
adjust to encompass this previously overlooked and misunderstood
condition.
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vulnerable to sexual harassment. Gay men are sometimes included,
but often not. As Jesse Dorris has written in response to allegations
of sexual harassment within the gay community, “gay men need
a whisper network, too” because existing networks do not serve
them (Dorris 2017). Some whisper networks also exclude on the
base of race or class, and few accommodate the particular sexual
harassment experienced by LGBT people. The impact of this exclusion is magnified because those excluded from whisper networks
are in many cases already more vulnerable to sexual harassment
– for instance, LGBT people, people of color, and people new to
an industry (Shafrir 2017). The discriminatory nature of whisper
networks is likely the most significant limitation of their usefulness, as many voices in the #MeToo movement have emphasized.
However, whisper networks generally extend to all women within
a given institution. Critically, this includes women who have not
personally experienced harassment but still receive and pass along
information.
In contrast to whisper networks that are local to a particular
institution, the #MeToo movement is publicly exposing, on an
unprecedented scale, high-profile sexual harassers. The concept
of “me too” originated with activist Tarana Burke in 2006, who at
the time was working with black and brown girls and wanted to
validate their experiences of sexual assault. It therefore began as
an inward-facing project of “survivors helping survivors” (Lopez
and Snyder 2017). More recently, the hashtag #MeToo went viral on
social media in the wake of revelations that Harvey Weinstein had
for decades used his power and influence to assault young actresses
(Dibdin 2017). Actress Alyssa Milano suggested on Twitter that
“If all the women who have been sexually harassed or assaulted
wrote ‘Me too’ as a status, we might give people a sense of the
magnitude of the problem” (Fance 2017). This viral hashtag shifted
#MeToo from a focus on support and healing to and outward-facing
focus on revealing the extent of sexual assault for a broader public,
including men. However, while most social media posts of #MeToo
left the perpetrators anonymous, they triggered a third phase of
#MeToo, which I make the main focus of this paper: a series of
public accusations against men in powerful positions that they have
used their power to commit sexual assault or harassment. Most of
these accusations have gained considerable press coverage, and have
been corroborated by photographic evidence or by the agreement of
multiple accusers. As of this writing, over 200 public figures have
been accused (North 2017). While public accusations of sexual
assault and harassment have a long history, the #MeToo movement
marks the first time that so many accusations have occurred in such
a short span of time, and the first time that such accusations could
constitute a movement. By comparison, just last year, a series of
assault accusation against Bill Cosby resulted in a hung jury, but
nothing like the outpouring of the #MeToo movement (Zeitchik
2016). As proponent Kelsey McKinney wrote, “the dam broke”
(McKinney 2017). While its impact remains indeterminate, the
#MeToo movement signifies an important change in how sexual
assault claims are received.
As survivors of sexual harassment, anti-sexual violence activists,
and defenders of the accused have argued, the #MeToo movement
bears certain imperfections. For instance, many survivors have
expressed frustration about the pressure that the movement exerts
on them to publicly share their intimate and often traumatic experiences. Additionally, the #MeToo movement does not effectively
extend to the many people, typically working-class women, whose
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harassers are not high-profile enough to generate media interest but
still use their positions of power to abuse female workers (Alianza
Nacional de Campesinas 2017). Another concern is that the media
exposition of alleged harassers often forces them out of positions
without a fair trial or a chance to defend themselves against the
charges. Anti-sexual violence advocates argue that the system of
trial by press is not a solution, but merely reflects that the systems
intended to provide justice, from human resources departments
within institutions to the justice system within the United States,
make it nearly impossible for survivors to successfully make claims
against perpetrators. Of course, two wrongs do not make a right, and
there is a small possibility that false accusers would exploit #MeToo
movement for their own ends3. However, the focus of this paper
will not be on defending the #MeToo movement or re-litigating the
accusations against its growing list of abusers. Instead, I explain the
social foundations for the movement, and argue that these account
for many of the tensions between it and existing judicial structures.

Whispering Together: Gossip as a form of Resistance
Whisper networks are a form of gossip, but they are not mere
gossip. Rather, as anthropologists Gluckman and F.G. Bailey argue,
gossip is often critical to establishing and maintaining a moral
community. Developing his study of European peasant societies
in Gifts and Poison: The Politics of Reputation, Bailey writes that a
moral community is a “sphere of action in which moral claims are
made” (Bailey 1971, 191). In other words, moral communities are
composed of people who are prepared to issue moral judgments
about each other. In doing so, they draw on a set of shared values,
although the exact application of those values is a site of social
contest. Thus, the moral community is both contested and maintained through the exchange of moral judgment – gossip. Gossip
regulates membership within a moral community by establishing
each member’s reputation relative to the values of the culture within
which they are judged. As a result, gossiping reifies those values
(Bailey 1971, 7). Gossip itself is a mode of communication for the
moral community. Gluckman’s description of the Makah, a small
American Indian tribe, illustrates this point nicely: “values of the
group are clearly asserted in gossip and scandal…[gossip can] control disputation by allowing each individual or clique to fight fellow
members of the larger group with an acceptable, socially instituted
customary weapon” (Gluckman 1963, 313). Gossip is a particular
language for members of a group to talk about how well each other
member performs as a member of that group and therefore, indirectly, to talk about the group itself. Thus, when gossip says that
Max is not a true Makah, at the same it asserts that the gossiper is
a true Makah, and knows what it means to be Makah. Gossiping
about shared information also reminds any outsider listening that
they do not belong. In this way, gossip highlights the exclusion of
those who and are not members of the group by drawing on the
shared knowledge and history of the moral community (Gluckman
1963, 313). Moreover, as Bailey argues, gossip shapes the reputation of the gossiper as well as the object of their gossip. To improve
While false accusations do occur, and raise a significant concern, they are much
less frequent than critics of the #MeToo movement imply. For instance, a recent
study at a large Northeastern university found that the false accusation rate was
between 2 and 10% (Lisak et al. 2010). Moreover, few false accusations have consequences, as most are withdrawn; for instance, in a study by the British Home
Office of rapes reported to the police, only 6 of 216 false allegations led to an arrest, and only 2 led to charges (Kelly, Lovett, and Regan 2005).
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their reputation, the gossiper must convey true information with
the correct moral valence to their audience (Bailey 1971, 7). If the
gossiper is concerned that the story will turn out to be untrue, or
is concerned about the reception of their moral interpretation of
the story, they often sign it with a phrase like “I have just heard
from Frederick that…” (Bailey 1971, 7). This signature passes along
the responsibility to another person and limits the ability of any
individual to deploy gossip for character assassination.
Constituted by gossip, a whisper network upholds the values and
reputations of the moral community of women within an institution. Despite being deeply embedded in a broader institution, such
a moral community maintains its distinctness through particular
language, codes, shared histories and values, and reputations. In
a particularly extreme example, many women in journalism communicated which senior editors were harassers through a code: he is
either “on the Island” or not (Friedman 2012). More common idioms
include “watch his hands” and “make sure you’re sober if you hang
out with him”. Beyond this particular language, whisper networks
also carry a memory of harassment that can help communicate
new instances. For instance, if the whisper network has parsed
the stories about Steve, a serial harasser, a member might say that
“the new professor is a total Steve” to warn those in the know. Most
importantly, women use whisper networks to transmit judgment
about harassers based on the moral valence of certain acts. Such
judgments maintain a set of shared (and contested) values about
what constitutes harassment and how wrong it is. Finally, consistent
with Bailey’s observations, gossip shapes the reputation of each
member of a whisper network. Jia Tolentino, herself a member of
multiple whisper networks over the course of her career, writes that
“women ask for and examine sourcing” and differentiate between
firsthand and second- or third-hand claims (Tolentino 2017). These
source-examinations reflect the tags that gossipers use to protect
their reputations while passing along valuable information. As
Tolentino writes, “if I give you false information, then my credibility and relationships will suffer,” because the group of people
engaged in the whisper network typically “ask around, monitor
social situations, [and] shut down the rare false rumor” (Tolentino
2017). Through such checks, whisper networks protect against their
abuse by women seeking to tarnish a man’s reputation. In all these
ways, whisper networks help constitute and maintain the moral
community of women within an institution with its own history,
reputations, and common values.
Beyond maintaining this moral community, whisper networks
mediate between women in an institution and the men who have
power over them. Gluckman and Bailey, by focusing on gossip within relatively isolated communities, do not examine the
importance of gossip about non-members. Gluckman’s teleological approach assumes that gossip’s function must accord with the
community in question, disregarding outsiders and often excluding the anthropologist as well. Meanwhile, Bailey argues that the
reputations of those outside the community are not judged by the
same moral standards, and instead are “destroyed or employed in
whatever fashion serves our interests” (Bailey 1971, 7). However,
a moral community often cannot afford to simply treat outsiders
in this instrumental fashion if it is, like a whisper network, deeply
embedded in another community. In particular, for Bailey and
Gluckman, gossip is fundamentally public, because it distributes
the shared knowledge of an all-encompassing moral community.
Yet even Bailey’s own ethnography does not support this position.
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In a telling example, he describes the small village of 400 called
Valloire, in the French Alps, where it is perfectly acceptable for men
to sit in public and gossip, but women go to great length to avoid
talking to each other in the open and appearing to gossip (Bailey
1971, 7). This is because men’s gossip is assumed to be bavarder,
or idle chatter and news-passing; while women’s gossip is socially
condemned and assumed to be mauvaise langue, or scandal, the
passing on of defamatory information (Bailey 1971, 7). Bailey fails
to explain why women are considered especially prone to mauvaise
langue, and therefore must resort to covert gossip. It is not clear
why women’s gossip was considered so dangerous in Vallorie, but
in the case of whisper networks, it is obvious: women use gossip to
share their frustration with the men who have power over them.
Indeed, the particular role of gossip for a subordinated group is
explored in James Scott’s theory of peasant resistance.
In Weapons of the Weak, Scott argues that gossip is one of the
tools of everyday resistance that are widely employed in peasant
societies. Scott, although a political scientist by training, bases his
theory on fieldwork in Sedeka, a village in rural Malaysia with
stark inequality between a class of peasants and one of landlords.
Although the peasants live in a situation of near-total subjugation,
Scott argues, they nevertheless engage in consistent, everyday resistance. Some common acts of everyday resistance in Sedeka include
pilfering grain, informal boycotts, and squatting on public land, all
of which contest power structures without endorsing “public and
symbolic goals” (Scott 1985, 23). Unlike peasant rebellions, this
resistance is covert, but it is just as significant in shaping society
and how people live in it (Scott 1985, 23). Also unlike rebellions,
everyday resistance requires barely any coordination, uses implicit
understandings shared within informal networks, looks like individual self-help, and avoids direct confrontation with authority,
especially on a symbolic level (Scott 1985, 23). In fact, Scott writes,
“the success of de facto resistance is often directly proportional
to the symbolic conformity with which it is masked” (Scott 1985,
23). Given the poverty of the peasants and their dependence on the
landlords, open insubordination would have severe consequences,
but covert resistance is more likely to allow its protagonists to survive. Therefore, such resistance conforms to formal hierarchies
and symbolic power (Scott 1985, 23). At the same time, however,
everyday resistance relies on gossip to coordinate and justify acts
against power.
Gossip is a means for the dominated group to contest symbolic
hierarchies of power and maintain a distinct set of shared values by
which they judge themselves and others. In Sedeka, the values of the
peasantry include the expectation that wealthy landlords should be
generous in providing employment and assistance to the peasants
of the village, and justify resistance against those who do not (Scott
1985, 23). As a result, while everyday resistance is not institutionalized, it is not fully uncoordinated (Scott 1985, 23). Individual acts are
linked by peasant subcultures that contest the symbolic power of the
landowners, contained in folk traditions, tales, and critically, gossip
and jokes about the landowners (Scott 1985, 23). Such stories provide
practical survival tips, but they also carry an implicit rejection of
the status quo that makes such adaptations necessary (Scott 1985,
23). Scott terms these “transcripts” of resistance, but “scripts” might
be a better term to describe this phenomenon: there are certain
accepted and popular ways of speaking about the landlords and the
peasant situation that contain an implicit criticism of the symbolic
power structure itself. For instance, the wealthiest landlords have
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denigrating nicknames, Haji Broom and Kadir Ceti, that peasants
use widely behind their backs to refer to their ungenerous and unacceptable behaviors (Scott 1985, 23). Unlike the landlords, whose full
transcripts are generally public, “the exercise of power nearly always
drives a portion of the full transcript underground” (Scott 1985,
23). Nevertheless, the transcript coordinates individual actions.
Gossip justifies and encourages resistance against those landlords
who fall short of the moral demands of the peasantry, transforming
individual and self-serving acts into a pattern of resistance (Scott
1985, 23). For instance, everyone might pilfer grain individually,
and if caught use the appropriate term of address to indicate their
submission to the village hierarchy of wealth and power. However,
the wealthier and less generous the landlord, the more they discover
that their grain is pilfered. By contesting these power structures,
peasants also demonstrate their understanding of the symbolic
hierarchies of power they inhabit (Scott 1985, 23). Therefore, everyday resistance occupies a middle ground between overt resistance
and passive submission, where peasants do not actively pursue a
radically different society but do actively imagine alternate social
forms. By establishing the shared values of a moral community
and constantly applying them to particular cases, gossip is critical
in constructing this alternative.
Similar to peasant folk traditions, whisper networks coordinate
and justify women’s everyday resistance within patriarchal institutions. Like the peasants Scott describes, women in patriarchal
institutions are embedded in systems of power. In fact, Scott himself
notes the parallel between his theory of resistance and the feminist
literature on the myth of male dominance in peasant society, which
argues that women can exert power in male-dominated societies
only so far as they do not openly challenge the “formal myth of male
dominance” (Scott 1985, 23). Instead, by paying lip service to gender
hierarchies, just as Scott’s peasants do to the hierarchies of income
and power, women are able to conceal their actual resistance. This
structural analogy extends to women in whisper networks. Like the
peasant resistance in Sedeka, the immediate aim of using a whisper
network is survival, not revolution. As McKinney describes, “the
network carries the worst nights of people’s lives…but it also carries warnings” (McKinney 2017). Such warnings include strategies
to stymie sexual harassment, such as not showing up to meetings
alone, inviting someone else to a lunch, and never staying late or
getting drinks (Petersen 2017). While the continuous presence
of whisper networks acknowledges harassment as a fact of life, it
does not therefore accept such treatment as just or necessary. To
the contrary, the role of whisper networks in resisting patriarchal
power is particularly evident in gossip that transitions easily from
discussions of harassers, to strategies of avoidance, to complaining
about how difficult it is to do anything about men in such positions
of consolidated power. Thus, as with the peasants Scott studied,
whisper networks are made up of people who know the causes of
their own oppression in that they do not merely seek protection
against individual assailants, but also recognize the inadequacies of
bureaucratic and institutional structures that are supposedly meant
to protect them from harassment. In voicing a moral opposition to
these structures and the behaviors they permit, whisper networks
contest sexual harassment on a symbolic level and thereby coordinate actual resistance to its occurrence.
However, like the peasant resistance, the strategies of the whisper
network are masked by symbolic conformity to patriarchal power.
Such conformity is necessary because the barriers to overt resistance
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are quite significant. To be sure, many women are currently making claims against figures such as Weinstein without facing terrible
opposition. However, this is a very new phenomenon. Previous to
this year, most women believed that “normal routes of protection
— HR complaints, direct confrontation, the police — simply won’t
work…and the price of becoming an accuser is so steep” (Petersen
2017). As I will argue, the price of accusing a powerful man of sexual
harassment results from institutional cultures that protect and
condone such acts. Whisper networks often were the only mechanisms women had to protect themselves and to oppose the acts they
considered immoral. Yet because it is covert, a whisper network
does not significantly destabilize structures of power. In fact, many
of the activists in the #MeToo movement have criticized whisper
networks for placing the burden on women to protect themselves
from harassment, rather than on men in power to stop harassing
women in their employ. Some activists allege that such networks
accept “the status quo, in which women work around abusers rather
than forcing them out of our workplaces” (Press 2017). For instance,
a recent publication on “indecent advances” in academia includes
a set of “prevention tips” including to “find out if there are rumors
of sexual harassers in your field,” and, in the case that a researcher
does experience harassment, to “confide in a trusted colleague or
friend and discuss the pros and cons of filing a report” (Gewin 2015).
In other words, this report recommends that young researchers
turn to the whisper network before the institutional structures
supposedly meant to protect them. However, by prioritizing the
safety of individual women, the network leaves a culture of sexual
harassment unchallenged. Therefore, like peasant resistance, it does
not directly challenge gender hierarchies.
Nonetheless, as Matthew Gutmann argues in Rituals of Resistance, covert and overt resistance are not mutually exclusive
responses to oppression. Gutmann claims that Scott’s description
of peasant resistance is unsatisfying because the peasants ultimately
accept society as it is, and that Scott’s argument comes at the cost
of acknowledging the importance of overt resistance. For instance,
Gutmann attributes to Scott the claim that peasants “[accept] society
as it is – its inevitability if not its justice” (Gutmann 1993, 75). This
is an unfair criticism, because Scott does state that “the notion of
inevitability itself can be, and is, negated by the historical practice
of subordinate classes,” not to mention the ways that resistance
challenges the justice of the status quo (Scott 1985, 23). The peasants
Scott describes, indeed, might happily participate in a revolution
were the possibilities more amiable. Rather, Scott’s argument rests
on the empirical claim that in many cases, everyday resistance
“has been the only option” (Scott 1985, 23). Yet while Gutmann’s
criticism of Scott is ultimately off-target, his more important and
helpful claim is that covert and overt resistance are two responses
to conditions of oppression and may occur simultaneously: “it is
not a question of overt of covert in isolation; rather…these forms
occur together, alternate, and transform themselves into each other”
(Gutmann 1993, 75). Gutmann does not offer a clear framework
for understanding how covert and overt resistance are transformed
one into the other, but the emergence of the #MeToo movement is
an excellent example of how covert resistance can generate overt
opposition.
Whisper networks laid the groundwork for resistance by maintaining a moral community with a set of values in opposition to
sexual harassment, but the #MeToo movement is transforming
this moral orientation into overt resistance. As one journalist and

26 | the harvard undergraduate research journal

RESEARCH

Volume 11 Issue 1 | Spring 2018
#MeToo activist wrote, “this is the year the whisper network went
viral” (Meza 2017). With the #MeToo movement, information that
had long circulated in whisper networks is becoming public knowledge shared far beyond small moral communities. Concurrently,
the moral judgments and values implicit in whisper networks are
also being explicitly voiced. Complaints about how easily men in
power can abuse women have generated public allegations and calls
for those men to relinquish their power. The tensions between the
movement and the status quo reflect the revolutionary tendencies
of the whisper networks themselves. For instance, in order to justify
their inattention to sexual harassment, institutions must assert that
sexual harassment is highly uncommon. In direct contradiction,
however, the very underlying principle of the whisper network is
that sexual harassment so frequent, it is a fact of life that drives
women to formulate specific coping strategies. #MeToo has sought
to expose that by revealing publicly how many people within these
industries have experienced sexual harassment and how many
people in positions of power are harassers.
The shift from a local whisper network has also raised new challenges, as #MeToo activists seek to realize their values in new public
institutions. Significantly, claims within the whisper network are
typically assessed and passed along based on reputational politics
within a local community. No evidence is required apart from a
narrative that is believable given the purported assailant’s character. The aim of passing along such information, moreover, is
self-protective rather than a direct attempt at character assassination. These ends are maintained in the #MeToo movement, but come
into significant tension with a media establishment that airs claims
on a broad scale, and a justice system that typically operates on the
basis of “innocent until proven guilty”. To some extent, the typical
function of a whisper network is replicated when whole groups of
women (and in some cases, men) come forward to affirm each other’s
accusations. However, most of the perpetrators named have been
forced out or stepped down without due process, raising red flags
in some quarters about the possibility of false accusations and the
miscarriage of justice (Yoffe 2017). A particularly telling example
was one woman’s attempt to institutionalize and democratize the
whisper network in the New York media industry by sharing a
spreadsheet online that anyone could anonymously edit to add the
names and deeds of “shitty media men”. The document was removed
within a few days, but not before accumulating 74 names (Chapin
2017). Even #MeToo advocates, such as journalist Alex Press, have
expressed concerns about the possibility of false claims gaining
steam in such a format: “while false reporting is far from common,
the ability to input an allegation anonymously and online runs the
risk of declaring men guilty without verification” (Press 2017). Press
invokes the possible reputational costs of gossip when it occurs in a
typical whisper network, which prevents people from making false
accusations, and keeps unbelievable ones from further propagating. In the spreadsheet, unlike in the whisper network, a gossiper
did not have to stake their reputation on the received validity of
their complaint. As a result, most journalists writing about the
list noted one or two claims which they were certain would not be
substantiated (Tolentino 2017). These tensions reflect the differences
between covert and overt resistance. They also demonstrate the
schism between the primary moral orientation of whisper networks
– that sexual harassment is wrong – and the powerful institutions
that do not fully accept this value. Thus, #MeToo activists draw on
whisper networks to rethink the polity, even if they have not yet

presented an explicit and coherent alternative.
In fact, while many institutional structures overtly agree that
sexual harassment is wrong, whisper networks at work reveal this
to be a mask. As Lila Abu-Lughod argues, everyday resistance can
serve as a diagnostic for often covert or complex functions of power.
Scott’s work, she argues, manifests a widely-shared tendency to
romanticize resistance, and to “read all resistance as signs of the
ineffectiveness of systems of power and of the resilience of the
human spirit in is refusal to be dominated” (Abu‐Lughod 1990,
42). In other words, we tend to look at resistance as evidence that
apparently hegemonic power structures can never truly dominate
us, and that humans have a certain indomitable agency even in
deeply oppressive conditions. However, this romantic notion inaccurately disconnects resistance from power, when in fact it typically
operates from an opposing field of power. Therefore, she argues, “we
should use resistance as a diagnostic of power” (Abu‐Lughod 1990,
42). Among the Bedouin, for instance, Abu-Lughod documents that
women’s resistance to patriarchal power takes many of the forms
Scott describes: they tell sexually irreverent jokes, songs, and folktales; they keep secrets for each other; and they tell elaborate stories
of those who have resisted pressure to marry. In other words, they
gossip. In each of these instances, however, women’s resistance to
patriarchal power is actually grounded in those forms native to the
society itself. For example, the folktales and songs express Bedouin
values of resistance to power; and the strict segregation of women’s
and men’s spaces make it easy for women to gossip and keep secrets
together. Therefore, Abu-Lughod writes, “women take advantage
of [the] contradictions in their society to assert themselves and to
resist…through locally given traditional forms, a fact which suggests that in some sense at least, these forms have been produced
by power relations and cannot be seen as independent of them”
(Abu‐Lughod 1990, 42). On some level, then, women’s resistance is
also a product of gender hierarchy itself. It both opposes dominating
power structures and uses them for its own ends. Abu-Lughod takes
her argument too far when she argues that this means that young
Bedouin “unwittingly [enmesh] themselves in an extraordinarily
complex set of new power relations” (Abu‐Lughod 1990, 42). She
does not present compelling evidence for this false-consciousness
argument. It is not clear that this choice is unwitting; and in fact,
the very act of resistance suggests that Bedouin women are aware
of the power structures in which they are enmeshed. Nevertheless, Abu-Lughod’s argument that resistance both opposes and is
rooted in power reflects the relation between whisper networks
and gender hierarchy.

The Open Secret of Sexual Harassment
Sexual harassment is a culturally intimate practice that combines tacit acceptance with official disavowal, a contradiction that
provides some power to whisper networks. As defined by Michael
Herzfeld in his seminal text, Cultural Intimacy, “cultural intimacy is
the recognition of those aspects of an officially shared identity that
are considered a source of external embarrassment but that nevertheless provide insiders with their assurance of common sociality”
(Herzfeld 2016, 7). The culturally intimate is notoriously difficult
for outsiders to identify, as it contains those aspects of a culture
that everyone within the community knows about, but conceals
from outsiders. Such concealment is necessary when the culturally
intimate practice contradicts official political cultures. As a result,
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representatives of the community disavow such acts and claim
that they never happen anymore. At the same time, however, a
wide network of collusion, extending to bureaucracies and political
structures that either participate or look the other way, maintains
culturally intimate practices. As Herzfeld explains, culturally intimate acts constitute “the tolerance of democratic state systems for
various minor offenses against formal law and morality” (Herzfeld
2016, 7). Such acts violate both formal and moral laws, but are knowingly upheld by members of a community. They generate a sense
of “embarrassment, rueful self-recognition….not solely personal
feelings, but…the collective representation of intimacy” (Herzfeld
2016, 11). In other words, members of a group represent their shared
secrets by performing culturally intimate behaviors when outsiders
are absent or unable to recognize what is happening. A culturally
intimate “open secret” differs from the covert resistance because it
is a source of embarrassment and pride, rather than moral sanction.
While the prime examples of cultural intimacy occur on the level
of the nation-state, others occur on the level of an institution; as
Herzfeld writes in Cultural Intimacy, “all institutional structures
are capable of generating their own peculiar intimacies” (Herzfeld
2016, 54). Within most American institutions, and the country more
broadly, one of the most culturally intimate acts is sexual harassment. This covert power marks a critical departure from Scott’s
thesis, which expects power to express itself freely (Scott 1985, 23).
To the contrary, covert resistance may oppose covert power. At the
same time, as with the Bedouin, whisper networks ground the key
principle of their resistance – that sexual harassment is, indeed,
bad – in the politically correct culture that many harassers publicly
endorse but secretly undermine.
As with most culturally intimate elements, sexual harassment
was once widely accepted. As Herzfeld writes, cultural intimacy
is “highly labile. It shifts with the ideological winds of history”
(Herzfeld 2016, 62). For example, many countries that once proudly
embraced patriarchal models now find those models to be embarrassing in the context of a gender-egalitarian political consensus.
Yet patriarchal behaviors, including harassment, remains a source
of identification and rueful pride for “at least the male segment of
these countries’ populations” (Herzfeld 2016, 62). Although women
have sometimes been implicated in covering up for harassers, the
vast majority of cases involve men harassing women, meaning that
the culture of sexual harassment is primarily intimate to the men
of a community (Pina, Gannon, and Saunders 2009, 128). Indeed,
it was not long ago that relationships between men in power and
their female employees or students were widely accepted. In Hollywood, the long myth (and reality) of the “Casting Couch,” where
women would be asked to exchange sexual favors for roles, reflects
the widespread acceptance of sexual harassment. As a 1956 exposé
in Picturegoer described, “the terrible thing is that these facts seem
to be taken for granted by people in show business” (Dessem 2017).
In the context of academia, sexual relationships between professors
and students were also widely accepted until recently. For example,
a 1993 panel on whether such relationships should be prohibited
unanimously agreed against the prohibition, with English Professor William Kerrigan from the University of Massachusetts at
Amherst reasoning that he sometimes met "a female student who,
for one reason or another has unnaturally prolonged her virginity… There have been times when this virginity has been presented
to me as something that I… can handle” (Mcmillen 2017). Sexual
harassment was not so much an open secret, as not a secret at all.
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Such widely practiced behaviors were not seen as morally wrong
and likely would not have been termed harassment. Over time and
for reasons beyond the scope of this paper, the political culture has
shifted to condemn sexual harassment, making it a secret but one
widely shared by most men in the institution.
As a result, the cultural intimacy surrounding sexual harassment
both accounts for the extent of this “open secret” and provides the
basis for women’s resistance in the whisper network. The abuses
of most of the men named in the #MeToo movement, including
Weinstein, were “open secrets” facilitated by a wide network of
collusion. Many of Weinstein’s staff and company reported knowing about his behavior and sometimes being enlisted in facilitating
his encounters with young actresses (Farrow 2017). Seth MacFarlane even made a joke about the sexual price of entry to the film
industry at the Oscars in 2013, telling the five nominees for best
supporting actress, “congratulations! You five ladies no longer need
to pretend to be attracted to Harvey Weinstein” (Mason 2017). It
would be incorrect to interpret these colluders as either bad eggs
or pathetic assistants sucked into the dirty schemes of their badegg bosses. Within Hollywood, as within many other institutions,
sexual harassment is widely and implicitly accepted even while
it is publicly disavowed (Stephens 2017). Moreover, bureaucratic
structures technically intended to prevent sexual harassment, from
the Screen Actor’s Guild (the union for actors), to university Title
IX offices responsible for implementing sexual and gender-based
harassment policies, to large companies’ human resources departments, often simply look away from such acts. Most are set up to
prevent sexual harassment allegations from being heard outside
the institution. For instance, the Screen Actor’s Guild responds to
sexual harassment allegations by asking the production house or
studio to conduct an internal investigation, creating a rich space
for bureaucratic collusion – especially as harassers often run or
own the houses (Kirshner 2017). Human resources departments
typically silence allegations in order to protect companies (Smith
2017). At universities, policies that make all employees mandatory reporters, who are legally responsible for passing along claims
of sexual harassment, actively undermine whisper networks and
make it much less likely that students will report their experiences
(Flaherty 2015). There are limits to such collusion, but as the saying
goes, "everyone knows" what goes on behind all the declarations of
adherence to official political morality. As a result, while representatives of institutions claim that sexual harassment hardly happens,
statistics suggest otherwise. For instance, recent surveys indicate
that nearly two-thirds of women working in academic research at
remote field sites experience sexual harassment, while one-fifth
experience assault (Gewin 2015). A 2009 survey of the United States
found that nearly half of women experienced sexual harassment
at work, with higher levels among women of color, suggesting an
intersection between the cultural intimate acts of racism and sexism (Rospenda, Richman, and Shannon 2009). In Hollywood, 94%
of women reported experiences of harassment (Puente and Kelly
2018). Such widespread harassment reveals a culturally intimate
practice that is rarely challenged by the structures of institutions,
or by their members.
Currently, the cultural intimacy of sexual harassment appears to
be confronted from two directions: the #MeToo movement, that confronts it, and a new populism that embraces it. As Herzfeld argues,
“cultural intimacy, though associated with secrecy and embarrassment, may erupt into public life and collective self-representation”
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(Herzfeld 2016, 7). Populist politicians are particularly skilled at
channeling and legitimizing the content of cultural intimacy in
order to build a political movement by transforming “potentially
offensive speech, mannerisms, and attitudes” into “legitimate alternatives to establishment values and practices” (Herzfeld, manuscript
under review (2018), p. 1, cited with permission). Such performances
“draw on a repertoire of culturally intimate secrets,” including
prejudices and vulgarity, which had previously been met with
embarrassment but are mimicked and brought into the open by
populist leaders (Herzfeld, 2018, p. 2). Populism is attractive because
it allows people to escape embarrassment for the attitudes and practices they already espouse. Populist leaders may not openly espouse
these embarrassing attitudes, themselves, but could also engage in
specific performative acts that demonstrate their membership in
the intimate space, particularly working-class styles of speech an
action; they may also insist “I’m not sexist, but…” or “accidentally”
fail to respond to particular incidents. From the release of the Access
Hollywood tape and perhaps even before then, it was clear that
President Trump participates in the culturally intimacy that tacitly
approves of sexual harassment. However, he has never explicitly
condoned sexual harassment and would insist that he did not mean
his comments and has not ever been an abuser. Rather, he performs
his populism through culturally intimate styles of speech, such as
assigning women numbers on the basis of their attractiveness. His
cynical deployment of a culture of sexual harassment is particularly
evident in his choices to condemn politicians of the opposite party
such as Bill Clinton who have been accused of such acts, but stand
firmly behind similarly-situated members of his own party including Alabama Senate candidate Roy Moore, who has been accused
of pedophilic acts. As Herzfeld discusses in the context of racism,
populist leaders like Trump do not make give people these attitudes
freshly made, but rather have “rendered them acceptable” (Herzfeld,
2018, p. 7). Trump has merely made acceptable certain behaviors
and attitudes towards women that were already widespread in the
American male. With dismissive descriptions of sexual harassment
as “locker-room talk” and “boy talk,” Trump has transformed the
shameful into the quotidian (Fitzgerald 2017, 485). He has turned
a covert operation of power into one that is overt.

Conclusion: A New Confrontation
Whisper networks, long-standing forms of women’s resistance to
regular sexual harassment within institutions, have recently generated a new overt resistance in the form of the #MeToo movement.
Whisper networks had functioned in the space provided by the contradictions of male power, which simultaneously condemned and
condoned sexual harassment. Yet in the same historical moment,
a new populist leader has validated sexual harassment, and women
have begun to vocally argue their opposition to such treatment.
More research is needed to understand the relationship between
these occurrences. Nevertheless, it is clear that #MeToo results
from larger trends than just the Weinstein case. Weinstein’s much
publicized crimes, while repellent, are not unique and therefore no
more than the proximate catalyst. On the other hand, the rise of
populist acceptance of sexual harassment under President Trump
is a new phenomenon that could have triggered #MeToo. Whisper
networks constituted a covert opposition to a covert function of
power. When the covert power transformed into overt and public
affirmations of sexism and sexual harassment, however, it began

to seem that the key space for women’s resistance – the political
acceptance that sexual harassment meets a particular moral valence
– was crumbling. This forced a covert whisper network to generate
an overt form of resistance, as well. In other words, the battle over
sexual harassment has come somewhat into the open. As a result,
previously inchoate opposition to sexual harassment is becoming
increasingly legible as whisper networks become public. #MeToo
activists are developing a more tangible vision of the polity, with
specific understandings about how sexual harassment allegations
are assessed, what exactly constitutes sexual harassment, what sanctions are appropriate, and how gender hierarchies should operate
more broadly. Thus, two alternate visions of the polity – Trump’s
brand of populism and the #MeToo movement – are transitioning from hidden into open conflict. What will happen next is an
empirical question that will certainly provide rich insights into
the relationship of power and resistance, and the possibilities for
social transformation.
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Gang Poetics: Writing Against the
Criminalization of the Salvadoran Diaspora
Ruben Reyes Jr.
Harvard College ‘19
This article seeks to outline the way that the Salvadoran gang Mara Salvatrucha, also known as MS-13, was used as a
rhetorical device by politicians to criminalize the broader Salvadoran diaspora in the United States in the mid-2010s. I
argue that as the legal definition of a “criminal” was expanded, primarily through 1996 immigration reform, immigrants
who posed no threat to public safety were detained and deported because they were associated to the actions of MS-13
through speeches given during the Obama and Trump presidencies. It concludes by arguing that Salvadoran-American
poet, Yesika Salgado, writes against this criminalization by re-appropriating the image of the machete, an image frequently
associated with MS-13. Looking at contemporary Salvadoran-American poetry then becomes a way of contra-dicting
misleading, dominant political rhetoric about the Salvadoran diaspora.

Introduction
At his first State of the Union address, President Donald Trump
beckoned to the parents of two girls murdered by members of the
Salvadoran gang, MS-13 or la Mara Salvatrucha. The four adults were
shown on national television in tears as the President spoke about
their daughters and claimed that the young men who’d murdered
them had been in the United States precisely because of the country’s
immigration system. Against the backdrop of their tears, Trump
called on Congress to increase a border wall and provide funding for
Border Patrol and Immigration and Customs Enforcement. In 2017,
in the same Long Island neighborhood where the two daughters
Trump spoke of were murdered, ICE detained at least 32 teenagers
on the assumption of affiliation with MS-13. Months later, after the
teenagers had been taken to detention centers states away from their
homes, 14 were released when a judge ruled that the federal government did not have adequate evidence to prove their affiliation. The
link between immigrant policing and MS-13 in Long Island was
not as straight-forward as Trump’s State of the Union portrayed it.
This paper attempts to track the way that MS-13 grew as a result
of U.S. policies, including immigration reform passed in 1996 that
sought to increase national security. The expanded definition of an
“aggravated felony” was central to the criminalization of a broad
array of Salvadoran immigrants who were detained and deported
for offenses, unlike those of MS-13, that did not pose a serious
national security threat. Through a close reading of speeches given
by Presidents Obama and Trump, I will argue that, since at least
2008, MS-13’s actions have been conflated with those of the undocumented Salvadoran diaspora at large to justify an expansion of
immigrant policing and deportation policies. Finally, a literary analysis of Salvadoran-American poet Yesika Salgado’s debut collection,
“Corazón,” reveals that Salvadoran diasporic authors contra-dict
these discourses. Salgado does this by centering the domesticity of
the majority of Salvadoran immigrant communities, specifically
through reframing the image of the machete in a positive light.

The Salvadoran Civil War and Undocumented
Immigration
Salvadoran immigrants have been coming to the United
States since as early as the nineteenth century, often working for
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transnational companies or providing desperately needed labor in
the United States. Salvadoran immigration escalated during The
Salvadoran Civil War which lasted from 1980 to 1992. The war and
its aftermath led to the massive displacement of nearly three million
Salvadorans (Rodriguez, 2009), the majority of whom resettled in
the United States. According to the Pew Research Center, the 2.1
million Salvadorans living in the United States in 2015 made up
the third largest Latino ethnic group in the country (Antonio et
al., 2017).
In the 1980s, many Salvadorans fled the country to avoid political
violence. The United States provided the repressive, authoritarian
Salvadoran government with over 4 billion dollars throughout
the 80s, even as the military government oversaw a multitude of
human rights violations (Bourgois, 2001). A statistical survey from
1984 found that Immigration and Naturalization Service (INS)
apprehensions soared in 1983 and 1984 when military sweep operations became “larger and more frequent” and that “fear of political
violence appears to be the dominant motive for Salvadoran migration” (Stanley, 1984).
Though the link seemed clear, the United States government
at the time did not acknowledge the immigrants as refugees. Salvadoran migrants qualified for refugee status under the United
Nations 1951 Convention and the US Refugee Act of 1980, but the
United States’ political and financial support for the Salvadoran
government prevented the U.S. government from legally granting
the distinction (Abrego, 2017). Fewer than 3 percent of Salvadorans
who applied for political asylum in the 1980s were accepted. The
Immigration Reform and Control Act of 1986 (IRCA) only offered
a path to citizenship to immigrants who migrated to the United
States before January 1st, 1982, which covered only a portion of
Salvadoran immigrants given that cutoff was only two years into
the war (Abrego, 2014).
This forced many Salvadorans to live in the United States as
undocumented immigrants and made a large portion of the Salvadoran diaspora susceptible to restrictive U.S. immigration policy.
The lack of legal status prevented undocumented Salvadoran immigrants from being able to “plan toward a stable future” (Abrego,
2017). An inability to work legally led most Salvadoran immigrants
to live in “poor urban centers with high levels of racial and ethnic
tensions” and to be “disproportionately employed in service, manufacturing, and construction industries characterized by instability
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and low wages.” (Dingeman-Cerda et al., 2015). Responding to
“poverty, racism, and discrimination they experience as the stigmatized and marginalized of society” (Ward, 2013), many recent
immigrants turned to gangs, their marginalization sparking, and
sustaining, the rise of Latino gangs such as la Mara Salvatrucha.

Though formed in the United States, la Mara Salvatrucha, also
known as MS-13 has become a transnational gang, spreading to
thirty-one states and the District of Columbia in the United States
and throughout Central America (Funes, 2008). Between 1998
and 2005, the United States deported 46,000 people with criminal
convictions to Central America, including gang members. Upon
returning to their countries of origin, these deportees were marginalized in societies which were, very often, foreign to them. In
El Salvador, deportees—regardless of whether or not they were
involved with a gang—were profiled by police, intimidated by gangsters, and discriminated against by employers, often because of their
tattoos or American accents. (Dingeman-Cerda et al., 2015). In El
Salvador, this social marginalization was furthered by laws that
associated men with tattoos with gangs and made membership to
a gang alone grounds for imprisonment (Funes, 2008).
In response, some of the deportees to El Salvador were “compelled or forced to join gangs” (Dingeman-Cerda et al., 2015). This
perpetrated gang violence further, spreading violence throughout
the country and putting more Salvadorans at risk. To flee violence,
many Salvadorans, particularly recently arrived deportees who are
doubly targeted by law enforcement and gangsters, migrated back
to the United States. Even after the Civil War, immigration from
El Salvador to the United States continued as Salvadorans fled a
nation increasingly susceptible to gang violence. Though nearly
all Salvadoran immigration since the 1980s can be linked to the
U.S.-funded civil war (Dingeman et al., 2009), the connection was
seldom made. The American public viewed “illegal immigrants”
and la Mara Salvatrucha as equally “criminal,” an opinion aided by
immigration reform that expanded the definition of a “criminal.”
This legislation laid the groundwork for politicians to construct
discourses in the 2000s that criminalized the larger Salvadoran
immigrant community.
According to scholars Ruben G. Rumbaut and M. Kathleen
Dingeman, history shows that increased immigration “fuels nativist alarms, perceptions of threat, and pervasive stereotypes of the
newcomers” (Dingeman et al., 2009). In response, immigration
law has often been changed under the guise of “national safety.”
In 1996, immigration reform under Clinton’s presidency contributed to the further criminalization of undocumented Salvadoran
immigrants. The passing of the Antiterrorism and Effective Death
Penalty Act (AEDPA) and the Illegal Immigration Reform and
Immigration Responsibility Act (IIRIRA) expanded the legal definition of an aggravated felony to include misdemeanors and minor
infractions, such as undocumented reentry after deportation, shoplifting, and failure to appear in court (Funes, 2008). Petty crimes
became grounds for deportation, contributing to the notion that
Salvadoran immigrants were inherently criminal and opening up
the possibility for all immigrants to be conflated with MS-13’s high
profile crimes.
The 1996 legislation also included a provision that was used
under both the Trump and Obama administration to further police

undocumented immigrant communities. The provision, known as
the 287(g) program, was the basis of the 2008 Secure Communities program which helped “deputize state and local authorities to
enforce immigration law.” It increased the odds than an individual
who had contact with a state or local authority would be confronted
about their immigration status, and by the time Obama stopped
the program in 2014, “the program had identified an astounding
2.4 million people as deportable,” a large chunk of the total 11
million undocumented immigrants in the United States. Additionally, nearly 50 percent of those deported under the program
were deported for a misdemeanor or minor charges, such as traffic
violations, while another 18 percent were deported for non-criminal
offenses (Abrego et al., 2017).
In 2017, Trump passed two executives orders meant to reinstate
the main tenets of the Secure Communities program, and went
further by eliminating the 2014 Priority Enforcement Program
which had “shielded approximately 87 percent of the unauthorized
population from removal” (Abrego et al., 2017). In 2017, the first
year of Donald Trump’s presidency, ICE reported that 73.7 percent
of total arrests were of people with criminal convictions, and 15.5
percent were of individuals with pending criminal charges (ICE,
2017). On the surface, these statistics imply that ICE was targeting
criminal immigrants, like the MS-13 gang members who murdered
four Latino teens in Long Island that year (Robbins et al., 2017), but
a breakdown of the statistics complicates ICE’s actions.
In 2017, 68,346 immigrants were arrested for non-DUI traffic
violations and 2,517 immigrants were arrested for immigration
related reasons. Thousands of others were arrested for infractions
that legally had criminal distinction, but a questionable effect on
national security. This included 2,087 immigrants arrested for
“Health/Safety,” 3,988 for “Liquor,” and 5,919 for ambiguous “Family
Offenses.” The crimes that MS-13 has historically received the most
media attention for made up a small subset of total arrests during
the first year of the Trump presidency. Homicides accounted for less
than one percent of total arrests and sexual assaults charges made
up about one percent of arrests (ICE, 2017). The bulk of immigrants
who were arrested by enforcement bodies were not individuals who
posed a graphically violent threat to society.
Given that 46 percent of foreign-born Salvadoran immigrants
are undocumented, and another 25 percent hold temporary or
partial legal statuses without paths to citizenship (Dinegman-Cerda
et al., 2015), Salvadoran immigrant communities have been disproportionately affected by the criminalization of undocumented
immigrants. Though many deportable offenses were defined legally
as “criminal,” statistics reveal that the majority of immigrants faced
the risk of deportation for offenses that posed almost no threat to
national security. In this context, MS-13 was incredibly important because their visibility was used to criminalize the broader
Salvadoran diaspora, particularly the sector without permanent
legal status.

Conflating MS-13 With the Imagined Diaspora
Though separated by two countries, El Salvador and its citizens
have a strong connection with the nation’s diaspora. Benedict
Anderson’s seminal work on nationalism argues that national identity is based on “an imagined political community.” For El Salvador,
this imaginary allowed a sense of “a deep, horizontal comradeship”
(Anderson, 1983) between Salvadorans in El Salvador and those
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in the United States, regardless of inequalities between the two
groups. The trope of el hermano lejano, fueled by El Salvador’s politicians and press, squeezed the entirety of the “aggregate of various
immigrant waves, generations, and identities” under a single label
(Rodriguez, 2009). In practice, this built a shared identity between
all Salvadoran immigrants, regardless of citizenship status and class.
This constructed, transnational identity empowered American politicians to form dominant political discourses that criminalized all
Salvadoran immigrants by focusing on the violent crimes of MS-13.
I use the term “dominant political discourse” in this article
to refer to the narrow way la Mara Salvatrucha is talked about by
politicians and the manner in which MS-13’s actions are conflated
with those of the broader Salvadoran diaspora. These narratives
offer a single, incomplete narrative to explain MS-13’s connection
to immigration, yet ultimately influence the way many people in
United States viewed Salvadoran immigrants. In writing about
Dominican literary traditions, Lorgia Garcia-Peña’s argues that
hegemonic historical narratives, which I refer to as “dominant political discourse” in this article, are sustained by historical documents
that support a “national ideology.” Borrowing from that framework,
I focus on political speeches as the historical documents that sustain an ideology surrounding Salvadoran immigrant criminality.
Salvadorans gangs have been used by media and politicians
“to stereotype the Salvadoran migrant community as criminal”
(Dingeman et al., 2009). These stereotypes drive politician’s actions,
particularly in the way they frame immigration, often using MS-13
to justify immigration policy decisions. Most insidiously, the criminalization of Salvadoran immigrants hides the degree to which
policies affect the entire diaspora, not just members of MS-13. As
explored earlier in this paper, the increasingly broad legal definition
of “criminal” has inflated the gravity of offenses that immigrants
have been deported for. Obama-era speeches occulted the fact that
“criminal” offenses often included infractions that were of low-risk
to public safety.
Though Obama’s deportation policies from 2008 to 2012 were
based on policing a wide net of offenses, he consistently claimed that
his administration had prioritized “criminals.” On July 15, 2012,
President Barack Obama gave a speech that invoked his administration’s deportation of “criminals” to justify Deferred Action for
Childhood Arrivals (DACA), an executive order meant to protect
youth who were brought to the U.S. as children from deportation.
In the White House Rose Garden, Obama claimed, “We focus and
use discretion about whom to prosecute, focusing on criminals
who endanger our communities rather than students who are
earning their education. And today deportation of criminals is up
80 percent” (Obama, 2012). In wielding the statistic chronicling
an increase in deportations of “criminals,” Obama clouded how
expansive the legal definition of a “criminal” was. He attempted to
juxtapose the image of hard-working students and young professionals with those deported for criminal charges or convictions,
hiding the fact that immigrants deported under his administration
included those removed from the country for and traffic violations
and other less heinous “crimes.”
In a televised speech to the nation concerning immigration on
November 20th, 2014, Obama repeated the statistic, saying that
“That’s why over the past six years deportations of criminals are
up 80 percent, that’s why we’re going to keep focusing enforcement
resources on actual threats to our security” (Obama, 2014). Again,
Obama framed his deportation policy as only targeting immigrants
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who were a “threat,” a dubious claim at best given the spectrum of
crimes that counted as criminal under U.S. law at the time.
Another quote from that same speech ties immigrant communities to MS-13 very directly. In describing deportation priorities,
Obama claimed that his administration was removing “Felons,
not families. Criminals, not children. Gang members, not a mom
who’s working hard to provide for her kids” (Obama, 2014). La
Mara Salvatrucha is invoked as the “criminals” and “felons” that the
Obama Administration is targeting, furthering the inaccurate idea
that the only immigrants being deported were those committing
the kinds of crimes the Salvadoran gangs were. Obama also said
that his policies would help non-criminal immigrants. He said that,
“If you meet the criteria, you can come out of the shadows and get
right with the law. If you’re a criminal, you’ll be deported” (Obama,
2014). Again, he implies that these “criminals” are the likes of MS-13
gang members, the Salvadorans most explicitly “constructed as
criminal” (Cienfuegos, 2016).
Presenting MS-13 as the gold standard of immigrant criminality in the context of immigration reform pushed the idea that gang
violence was inherently tied to immigration and that deportations
were only used to ensure national security. The dominant political
discourse that Obama constructed in his speeches relied on a link
between MS-13 and deportations. All the while, it hid the degree to
which non-gang members were being deported. Research from 2009
found that 76 percent of Salvadoran immigrants were removed from
the United States because of immigration violations, not criminal
convictions (Dingeman et al., 2009).
The way the Obama Administration used gang violence to justify the policing of immigrant communities set the stage for the
outwardly cynical, nativist, and racist rhetoric Donald Trump furthered. On July 28th, 2017, President Trump gave a speech to law
enforcement in Long Island outlining his administration’s plan to
address violence perpetrated by MS-13 in the borough. Throughout
the speech, Trump graphically narrated the high-profile crimes
committed by MS-13 members, and continued to dehumanize them
by repeatedly referring to them as “animals.”
“I was reading—one of these animals was caught—in explaining,
they like to knife them and cut them, and let them die slowly because
that way it’s more painful, and they enjoy watching that much more.
These are animals” (Trump, 2017).
Furthermore, though the speech was about MS-13 specifically,
Trump conflated the issue of MS-13 with broader immigration
policy. He claimed that the Obama administration, “enacted an
open-door policy to illegal migrants from Central America. ‘Welcome in. Come in, please, please.’ As a result, MS-13 surged into
the country and scoured” (Trump, 2017). In this quote, Trump
contributed to a discourse that ignored the origin of MS-13 and
the ways U.S. deportation policies fueled their rise. Additionally,
he conflated all forms of immigration with gang violence, saying
that “a failure to enforce our immigration laws had predictable
results: drugs, gangs and violence.” At another point in the speech,
Trump frames his proposed border wall as a “vital tool” to curb
gang violence, again marking immigration as the source of a variety
of social issues.
President Trump’s discourses painted all undocumented immigrants as the source of violent criminal activity, but the claims
were rooted in more speculation than fact. Research from the early
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2000s showed that Latin American immigrants, even those that
live in poverty, were less likely to commit violent crimes than U.S.
born individuals. Among various ethnic groups, incarceration rates
for U.S. born individuals were nearly five times as high as their
immigrant counterparts, and the lowest incarceration rates among
Latin American immigrants were for Salvadorans and Guatemalans
(Dingeman et al., 2009). Though Trump’s speeches more explicitly
conflated all Salvadoran immigrants with MS-13, Obama’s speeches
did so as well by equating “criminals” with gang members. Both
politicians constructed dominant political discourses that hid the
way their respective immigration policies criminalized the Salvadoran immigrant community as a whole, leading to the removal
of many individuals who were in no way affiliated with MS-13.

It was in this context that, in 2017, Salvadoran-American poet
Yesika Salgado released her collection, “Corazón.” Salgado is a Los
Angeles based poet whose collection is primarily about romance
and heartbreak, but often makes references to her experiences as
a Salvadoran-American diasporic author. Though her ethnicity is
not the main concern of her debut collection, references to her Salvadoran-American identity are mentioned throughout her poems.
These references are significant because they are antithetical to the
kind of criminalization of the Salvadoran diaspora that politicians
like Trump and Obama engage in. Scholar Lorgia García-Peña
argues that, “literature works, at times, to sustain hegemony, while
at others, it serves to contest it” (Garcia-Peña, 2016) leading her to
coin the term “contra-diction.” In contra-dictions, “dictions” are
the “performance of language and meaning” that run counter to
hegemonic narratives to offer a subaltern perspective of historical
“truth.”
Salgado’s poetry is written in contra-diction precisely because it
challenges the dominant political discourses that conflated MS-13
with the broader Salvadoran diaspora. As Lindsey Cienfuegos does
in her work on cultural representations produced by MS-13, an
analysis of Salgado’s poems will use “fiction to discuss the controversial topic of gangs because I concur that the socio-historical
process of gang formation and our knowledge of that process cannot
be separated from fiction because historical narrative is already ‘one
fiction among others’” (Cienfuegos, 2016). Specifically, a literary
analysis reveals that Salgado challenges the way la Mara Salvatrucha was used to criminalize the broader Salvadoran diaspora by
reframing the image of the machete and presenting it as a positive,
and central, piece of Salvadoran-American life and identity.
The machete appears in multiple poems from Yesika Salgado’s
collection, “Corazón,” which is notable because of the machete’s
historical significance. Machetes are commonly used in the rural,
agricultural departments of El Salvador for various types of farm
work, but they have come to attention in the United States for
more sinister reasons. Through the 2000s, “Salvadoran gangs have
since been the subject of media sensationalization and politicization” (Dingeman et al., 2009), a trend marked by a heavy focus on
instances of la Mara Salvatrucha using machetes to commit murder.
In 2003, a pregnant, seventeen-year-old Honduran immigrant
named Brenda Paz was stabbed multiple times with a machete by
members of MS-13, leading the Washington Post to call it a “‘savage’ and ‘brutal’ affair.” Paz’s story “put the Mara Salvatrucha at the
forefront of American television and radio” (Cienfuegos, 2016). In

addition, a 2005 editorial published in Human Events, a conservative political newspaper, claimed that MS-13 “the El Salvador based
syndicate has a love affair with machetes” (Malkin, 2005).
The focus on the machete as a murder weapon lasted, prompting
even President Trump to focus on the brutality of MS-13’s machete
killings. In his speech to Long Island law enforcement officials,
Trump argued that la Mara Salvatrucha, “shouldn’t be here. They
stomp on their victims. They beat them with clubs. They slash them
with machetes, and they stab them with knives” (Trump, 2017).
This latest narration of MS-13’s violent crimes followed a trend of
“savage violence” dominating discourses surrounding la Mara Salvatrucha, with an emphasis on the primitive nature of the machete
(Cienfuegos, 2016). These dominant political discourses fed into the
general fear that MS-13 gang members would infiltrate middle-class
life with violence (Cienfuegos 2016), an economic-based anxiety
that applied to the Salvadoran diaspora more broadly.
In response, Salgado’s poem “Los Corvos” centers the machete
in a positive light, completely separated from la Mara Salvatrucha.
The poem starts by narrating the way the narrator’s mother and
grandmother garden with a machete and ends by comparing the
narrator’s lover to a weed that can be similarly cut out. Instead of
viewing the machete as a threat to commonplace, domestic life the
way President Trump’s speech constructed it, Salgado includes the
machete as a centerpiece of her home life. The poem opens with
the lines, “we keep a machete in our home/Mami uses it to cut the
weeds/on Saturday afternoons” (Salgado, 2017).
Here, the machete is stripped of the brutality and primitiveness
that dominated political discourses by describing the blade’s use in
the context of the homey pastime of gardening. Additionally, the
machete is centered as part of the household. The use of “home,”
instead of “house” or another synonym, is important because
“home” carries a much more positive connotation, one closely
associated with comfort and intimacy. Diction further conveys a
sense of comfort found within the machete when Salgado writes,
later in the poem, that “the blade is our friend.” The word friend
similarly conveys a sense of comfort and intimacy.
The second stanza of the poem focuses on the way the narrator’s
grandmother used a machete in El Salvador, subverting the danger
of the machete by reframing it as a non-threatening tool instead
of a savage weapon. The narrator’s grandmother uses the machete
to clear “tree branches” and “overgrown bamboo” and Salgado
writes that, “Mamita, mami’s mami,/used to grab her own machete/
back in El Salvador…/her tiny frame in the distance/her right arm
extended/the blade catching the sunlight” (Salgado, 2017).
First, referring to her grandmother as “Mamita” is critical to
portraying the machete as non-threatening because it softens the
depiction of the machete’s wielder. In the Spanish language, the
suffixes “-ita” or “-ito” are commonly added to names as a term of
endearment. The suffixes are diminutive, implying that Mamita
is small in stature, further conveyed by the descriptor of her “tiny
frame.” Salgado rids the machete of its perceived danger by framing her grandmother, through both description and diction, as
non-threatening.
Lastly, Salgado presents the machete as an integral part of the
Salvadoran immigrant identity, finding a sense of pride and strength
in its image rather than a source of criminality. Salgado frames the
machete as part of the tradition of Salvadoran immigrant families,
saying that “I come from women/who fend for themselves.” The
narrator then uses the image a source of power in her own life,
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saying that “you are a weed/I know to slice you out of me.” The
metaphor of a toxic man in her life as a weed continues to reframe
the machete for use in the domestic sphere, not for murder, while
simultaneously presenting the machete as a staple of the Salvadoran
immigrant identity.
Salgado’s poem “A Salvadoran Heart,” is divided into four
different sections that talk about her relationship with her Salvadoran-American ethnicity. The very first section offers the narrator’s
genesis story. She writes, “I come from women of corn and cotton
fields/of machete/and fire” (Salgado, 2017). The machete is presented
as a foundational part of her identity, alongside “corn” and “cotton
fields.” Corn is important as both the staple of Mesoamerican diets
and religious belief system held by the indigenous people of what
is now El Salvador (Rodriguez, 2006). For many years, cotton was
a main Central American export (Rodriguez, 2009). Both cotton
and corn are foundational to the history of the Salvadoran nation
as the source of economic and cultural sustenance. Including them
in this paragraph implies that cotton and corn are, metaphorically,
a central part of the narrator’s Salvadoran-American identity.
Later in the poem, Salgado metaphorically uses two fruits, jocotes
and mangos, in the same way. Jocotes and mangos are both popular fruits cultivated in El Salvador. When the narrator says that
“my tongue came to me through a jocote seed” and that “I am the
daughter of a river and mango tree” (Salgado, 2017), she frames these
objects positively, as the sources of her voice and life respectively.
By including machete alongside the images of corn, cotton, jocotes,
and mangos, she implies, positively, that the machete is a critical
aspect of her Salvadoran-American identity.
By making the machete personal, she decriminalizes the tool
and presents in a positive light. Salgado’s use of the machete in
both these poems serves as a harsh contra-diction to the images
of male, machete-waving, barbaric MS-13 gang members perpetrated by politicians seeking to justify broad immigration policies.
She highlights the law-abiding, domestic lives that the majority of
Salvadoran immigrants live, throwing into question the dominant
political discourses that paint Salvadoran immigrants as criminals. Salgado’s use of the machete is not necessarily reactionary or
consciously sparked by the specific speeches given by Trump and
Obama. It is likely that she writes about the machete because her
childhood home prominently featured one with a practical purpose—gardening. But given that the machete is so loaded for the
Salvadoran diaspora given its sensationalized relation to MS-13, the
reframing of the machete in her poetry is important to illustrate the
way the Salvadoran diaspora understands itself outside of dominant
discourses of criminality.

Conclusion
Due to U.S. immigration law and deportation policies, Salvadoran immigrants have been extremely susceptible to policies that
sought to police and remove unauthorized individuals from the
country. Immigration laws meant to improve national security
contributed to the broad criminalization of Salvadoran immigrants,
with the expanding definition of a “criminal” fostering the growth of
MS-13. The gang received more visibility and scrutiny from both the
press and politicians. Laws are not created in a vacuum and the discourses used to justify them are often as important and significant
as the laws themselves. Eventually, MS-13 would be used by both
the Obama and Trump administration to justify their respective

immigration policies, conflating the violent crimes of MS-13 and
the minor offenses of the Salvadoran diaspora in the process.
In response to this broad criminalization of the Salvadoran
diaspora, Salvadoran-American authors seek to contra-dict
dominant political discourses in their poetry. Yesika Salgado’s
reframing of the machete in Corazón offers a rich case study, but
it is only a sliver of an expanding literary tradition. Further work
needs to be done to understand, for example, the discourses that
motivated a Salvadoran-American poet to write lovingly of the
tattoos on a MS-13 gang member (Zamora, 2017). Political discourses, magnified by popular media and pundits, often drown
out the individual experiences of the Salvadoran immigrants who
are being implicated in national debates. Given that hegemonic
discourses hide multitudes, simplifying complex sociopolitical
situations and obscuring the voices of the oppressed, literature
is a valuable and necessary site to construct a fuller history of
the Salvadoran-American experience.
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Just for laughs: Utilizing Machine Learning to
Rate and Generate Humorous Analogies
Limor Gultchin
Harvard College '17
This thesis aims to present a procedure for generating humorous 4-word analogies, in the form of
humans : water :: Texans : barbecue.
By using a neural word embedding, we created a system that can construct 4-tuples of words of a comedic nature, based on
an initial pool of funny analogies, written and rated by Amazon Mechanical Turk (AMT) users. Our procedure involved
4 main steps:
1. Generating a collection of “funny words”, by classifying with a support vector machine (SVM) words from
the embedding that are similar to words used in the analogies written by AMT users.
2. Generating funny pairs of words taken from the collection of funny words, and classifying them to obtain
more likely funny words. Negative examples were randomly generated pairs from the embedding, and positive
examples were pairs from the AMT users’ analogies.
3. Generating matchings of generated pairs by another SVM classifier. Negative examples were random 4-tuples
of words from the embedding; positive examples were complete humorous analogies obtained from AMT.
Our method was shown to perform significantly better than the following baselines:
• random 4 tuples of words from the embedding
• random 4 tuples of words from the “funny pool” of words we classified
• random matching of funny pairs we generated.
We assessed the performance in terms of the mean scores obtained per analogy in each baseline, and in terms of maximum funniness score obtained in each category (7/10 fully-computer generated, 5/10 random match of pairs, 4/10 random
”funny” words and 3/10 random words). To further establish the usefulness of neural word embeddings to capture humor
and generate comedic structures, we introduced a ”funniness” score prediction which showed positive correlation with
actual ratings obtained from AMT users, and performed a Turing test, in which 35% of computer-generated analogies
were mistaken to be human made.

Introduction
Computational Humor: What’s At Stake

Latinx
Studies
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With recent advance in machine learning and data science,
more and more fields that were once sealed off from computational
approaches are opening up for the touch of artificial intelligence.
Humor is one such field. Notoriously difficult to analyze, assess
and rate even for the human agent, it provides a challenge for the
adventurous computer scientists who dare to take it on. Literature
that provides analysis of the roots and causes of humor has been
circulating at least since ancient Greece, with the following major
theories presented to date10:
1.
Superiority theory. The superiority theory of humor states
that the feeling of selfcontainment associated with a sense of superiority in our status or well being over others is what makes us laugh.
In other words, we laugh when we are better off than a fellow human,
and our assertion of this fact. Notable philosophers proposed and
bolstered this assumption, an act which did not help the status of
comedians and humor: they were deemed as agents of evil mockery
and pride. Among the famous supporters of this view were Plato,
Descartes, Hobbes and the Bible.
2.
Incongruity theory. Scholars endorsed a more modern and
positive approach to humor was endorsed mostly since the renaissance. This reading of humor claims that what creates a comedic
effect is a “benign violation of expectation”8. Recent research have
shown that many types of laugh outbursts could be explained by

their surprising nature. Whenever an unexpected event happened,
that turned out to be harmless – amusement was afoot. Two conditions had to be met to create humor:
(a) an incongruity, which first took an audience by surprise,
perhaps even a tense, fearful one.
(b) a resolution of the contradiction of expectation had to
happen, followed by relief, which had a vocal manifestation, of the
form of “Ha Ha”, accompanied with an upward twitch of the lips.
Among the supporters of this understanding are James Beattie,
Immanuel Kant, Arthur Schopenhauer and Søren Kierkegaard.
3.
Stress release theory. Along the lines of the relief theme
proposed by the “incongruists”, Sigmond Freud proposed a similar
reading into humor, with a typical Freudian twist. To Freud, humor
was a result of pent up stresses, many of whom related to societally
taboo subjects, such as sexuality and violence, that are released
when a joke teller refers to them directly or as an innuendo. By
“opening for a conversation” a subject the listener has been putting
active effort to suppress, a joke can signify a promise of relief, an
appeasing statement, an “it’s OK” signal. It tells the listener others are contemplating and suppressing the same topics, and offers
an opportunity to vent some of these accumulated suppressions.
Lord Shaftesbury, Herbert Spencer and John Dewey also adopted
a biological-psychological reading into humor as a stress reliever.
4.
Mock-A ression play theory. From a biological-evolutionary point of view, laughter can be explained by its predecessors in
primates. Observations by evolutionary biologists revealed that
primates laugh too, usually during mock-aggression activity within
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a family of chimpanzees. Mock-aggression activity can be seen when
members of the same family of monkeys are engaged in playing,
that to an outside observer might look like a violent confrontation.
When two or more such primates are “fighting” in this way, like
children who are engaged in a mock-fight, they seem to be training for actual potential future conflicts, yet need to signify to each
other that they are not being truly aggressive. The chosen signals
are usually a quick, fast breath of air coming from the diaphragm
and a movement of the mouth, in which the front teeth are exposed
and the lips are drawn back and upwards. The sound this mockaggressive signal is making is “ah ah”, which resembles human
laughter, only in a backward direction: primates’ diaphragm is
set up a little differently than that of humans (or rather the other
way around?), to allow for appropriate locomotion. Thus, primates
breathe in instead of out, when poking fun at their fellow primates.

A computational approach to humor is a much more recent
development, yet it has already produced its own modest history. Beginning in the 1990s, computer scientists attempted at
understanding, and moreover producing humor automatically.
Developments in machine learning made it possible to imagine an
algorithm that could take in examples of humor and to try uncover
their inner pattern. HAHAcronym14 was one of the first examples
of the development of a humor-generation focused system, which
aimed to produce humorous acronyms. In the mid 2000s, Twitter
proved to be a useful platform for such investigations, due to its
ease of access and its inclusion of ready-made initial classifications
(e.g. hash-tags). Barbieri and Saggion utilized the popular social
network to detect irony3, while Yishay Raz focused on automatic
classification of types of humor12, such as anecdotes, fantasy, insult,
irony, etc. Some of these computational approaches referenced the
voluminous traditional thinking of humor, presented above2. There
was also much work done for the understanding and assessment of
visual humor. In 2015, Shahaf et al. joined Bob Mankoff, cartoon
editor of the New Yorker, to build a system that would be able to
predict which one of the +5,000 weekly submissions to the newspaper’s cartoon caption competition is the funniest one13. These
attempts and more have all been interesting and illuminating, but
proved to have a limited amount of success. There is clearly much
more to be done to achieve a more accurate understanding of what
makes things funny and how we can “teach” humor to computers.
Increments to our knowledge of humor are gradual and modest, being a difficult task as it is, and yet there are more and more
indications as to the potential of such investigations. In an attempt
to add to the existing corpus of computational humor literature and
experimentation, this thesis focuses on generating literal humor,
through an examination of Google’s word2vec word embedding. In
particular, we will examine humorous 4-word analogies generated
based on the embedding’s representation of words.
Word Embeddings
For this literal approach to the composition of humorous 4-word
analogies, we took advantage of the existing and relatively new
technology of neural word embeddings, and in particular Google’s
word2vec, which opened to public usage in 2013119. Using a neural net trained on instances of Google news articles containing 3

billion running words, Google’s machine learning engineers were
able to create an embedding of 3 billion words mapped into vectors of 300 dimensions. The vectors are learned representations of
the words in the training text corpus, which were crafted using
continuous bag-of-words and skip-gram architectures. A neural
net is trained to predict a word for the words that appear close by
in the text, and the parameters learned by it are used as these word
representations. In fact, a semantic field is created, such that words
that tend to appear closer across the training texts appear closer
to each other in this multidimensional space as well. The resulting
vectors thus capture relations between words in the underlying
training data, such as which words are similar to each other (and
thus are ’neighbors’ in the semantic space) and allow us to complete
analogies that capture the relations between pairs of words (such
as Paris:France::Rome:Italy). These resulting vectors can therefore
be used as features when training models in various natural language processing and machine learning applications. For example,
through word2vec, Bolukbasi et al. uncovered gender biases in the
underlying embedding6. In this study, analogies such as
Man : Computer programmer :: Woman : homemaker
were automatically created after taking the cross product and Euclidean distance measures of vector representation of single words, pairs
and quadruples. We decided to utilize this approach to study the
humorous nature of association of words. If word embeddings can
uncover gender biases, why can they not uncover funniness of words
and combinations of phrases?
Linear regression and SVM classification
This paper had three main goals: to generate humorous analogies,
to predict ratings of humorous analogies and to perform a Turing test
to assess our results. In order to achieve them, it focuses on binary
classification of words and analogies into “funny” and “not funny”
categories, and on linear regression to generate prediction of “funniness” scores, based on ratings given by Amazon Mechanical Turk
users. Following is a brief explanation of these two methods, meant
to dispel the magical nature of machine learning as a “buzz word.”
SVM classification
Once we had our data organized as numerical values, that represent features of different objects (provided by word2vec, in our
case), we could train a classification model. Our approach required 4
different classifiers, which created somewhat of a “cascading” effect.
SVM classifiers fit a linear classification separator between groups
of data that have certain labels. In most tasks of binary classification, they are used to separate positive from negative examples. Our
case was no different – we tried to separate positive funny examples
from unfunny examples. The separator is fitted such that the least
data points will be misclassified (having the opposite label than
the desired one). SVMs, or support vector machines, are unique
in their definition of a decision boundary which has a desired
margin. In a classification problem treated with an SVM, we look
at the points that are closest to the hyperplane as support vector
(hence, the name). The certainty of a classification of a data point
can be determined by its distance from the hyperplane (the farthest
it is, the more certain the classification).5 Thus, the best possible
hyperplane we could fit is the one that maximizes the distance of
the closest points (or SVs) to the hyperplane. A basic hyperplane
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can be defined as
The goal is to fit the classifier with lowest loss rate, where labels
of the classification itself will be described as 1 if h(x; w, w0) > 0 or
-1 otherwise, and in our case as funny if h(x; w, w0) > 0 or unfunny
if h(x; w, w0) < 0. When determining the weight vector w we will
try to maximize the distance of the closest points, the support vectors, from the hyperplane, on both sides, while still maintaining a
correct classification. To find the optimal hyperplane we will need
to minimize the following expression:

Linear Regression (Ridge)
The regression task was done with ridge regression, where a
linear function was fitted to predict the scores (y axis) to match a
data point, represented by the numerical value associated with a
4-tuple. The following is the definition of the regression1:
And the loss function we aim to minimize is defined as:
Where X is our features matrix (aka the featurized data), w is the
weight chosen for the production of the regression line, w0 is the
included bias terms and λ is the ridge regularization parameter. h
is therefore the function for a prediction generation. The generation
and rating process discussed in this thesis uses these two ideas from
machine learning theory5.
The implementation was made possible through the python
library scikit-learn7, which offers great support in putting machine
learning theories into practice, and into actual predictions and
classification models.
Contribution
In this project we furthered the understanding of humor and the
capabilities of producing it “on demand”. There are various benefits
to the development of artificial humor capabilities:
1.
Allowing the creation of smoother, more fun interfaces
to use, which will surely play an even greater role in our lives in
the coming years. Systems which include humorous components
could be more congenial: making queries, tasks and warnings less
repetitive, statements of ignorance more acceptable and error messages less patronizing4.
2.
Facilitating a better understanding of humor itself, by
asserting or disproving notions of what makes things funny.
3.
Overcoming yet another interesting artificial intelligence
challenge posed to computer science researchers.
To the best of our knowledge, there has been no attempt
to use our newly gained understanding of word embeddings
in the field of computational humor. Furthermore, there has
been limited success in previous attempts of humor generation
tasks. This is yet another attempt at providing a proof of concept, for future research. This paper shows that computers can
not only construct a humorous structure, but also recognize
humorous themes relatively well, implying that it might have
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implications on a fuller understanding of what makes things funny.

Joking Around, or, Learning to Generate Funny
Analogies
Our main goal was to show that humorous analogies can be
generated based on the word embedding word2vec. We started
from any random combination of 4 words, and tried to later generate funny 4-tuples. In the process, we trained 3 different classifiers,
which match the 3 phases of generation:
1.
4 random words → 4 funny words. To start building our
data set we asked Amazon Mechanical Turk users to come up with
to 5 humorous analogies on any topic, and created an initial pool
of about 1000 human written analogies. We then asked other users
to rate those analogies, in the following manner: each participant
was asked to indicate whether a batch of 25 analogies was funny
or not (such that they could provide a single up-vote for each joke
they found funny). Each batch of analogies was rated by 10 different participants, for a total of about 1200 analogies rated (1000 of
them human written; around 200 were analogies we found funny,
presented as a check, to make sure raters won’t tire of repetitive
analogies which might not be funny, and thus affect the quality of
their rating). Since the score range of an analogy is between 0-10,
and the average rating for analogy was around 2.5, we concluded
an analogy had to gain 4 or more votes to be considered as funny.
Next, we trained a classifier which treated as positive examples
all the words that were used by AMT users in analogies they have
written, and later were rated highly by their colleagues. The word
embedding was used to obtain words representing the positive and
negative examples, and to draw new words on which we fitted the
classifier. Then, we could pull new words that were classified as
funny, to create our collection of funny words.
We decided to treat each of the words from funny-rated analogies as ”funny” in itself for our initial classification, as we knew
we needed a starting point for this demanding task. The negative
examples were any word from the embedding, including verbs,
generic names or propositions, which tend to be less likely to be
part of a joke. We needed to create an initial collection of words
that had a significant likelihood of appearing in a funny analogy.
Thus, in a liberal yet effective manner, was treated all words already
mentioned in funny analogies as having higher likelihood of appearing in jokes, and thus as generally ”funny words”.
2.
4 funny words → pairs of words. We made a new classifier
to generate potentially funny pairs of words, from the pool of funny
words. We trained another SVM model, and used the length of each
word and the angle and distance between the vector representation
of the words as features. After tuning the hyper-parameters of the
model, we managed to classify quality pairs, using pairs from the
Turkers analogies as positive examples, and random pairing of
funny words as negative examples.
3.
Generated pairs → classified matching of pairs. As a final
stage in this cascading process, we trained a final SVM to tell the
difference between random pairing of the 2-tuples and good pairings, which have an appropriate affinity between their first and
second halves. The pairs we were using to create these full 4-word
analogies were the generated pairs of the previous phase, and the
features used were a combined 1200 dimension vector, made up of
each words word2vec representation, as well as the distance and
angle between the pairs. The Positive examples for training were,

w w w.t hur j.org | 39

Computer
Science

Computer
Science

Computational Humor

Volume 11 Issue 1 | Spring 2018

RESEARCH

Volume 11 Issue 1 | Spring 2018

RESEARCH

Volume 11 Issue 1 | Spring 2018

Figure 2.2: Average funniness scores for each baseline: random 4-tuples
(rand-4), random 4-tuple of funny words (rand-4-fun), randomly matched
classified pairs (rand-pairs) and fully generated pairs (GEN).
Figure 2.1: Genera on process schema

as expected, the full 4-tuple analogies rated funny among the AMT
users, and the negative examples were random pairing of pairs
generated in the last round.
Through this iterative yet evolving process, we managed to generate new analogies that could have now be put to the test of AMT
users. The task that was presented to them was identical to the
original rating task described above, with the sole difference that the
analogies now presented were computer generated. We decided to
use the following baselines (each consisting of 300 analogies tested)
for our analysis, so that we could assess the progression of this method, one step at a time:
• 4-tuples of completely random 4 words from the embedding
• 4-tuples of funny words from the pool generated by classifier 1.
• 2-tuples of randomly matched generate pairs by classifier 2.
• AMT made analogies.

Let us compare these 5 results (including the complete, newly
generated analogies, made using classifier 3):
Comparing the top ranked jokes can also give us a sense of what
the trend looks like. Among the different baselines, the most highly
rated score achieved was a 5, for the analogy
woman : jungle :: hair : fathers
which belonged to the random pairs. Here are a few examples,
with their corresponding scores, per each baseline:
1.
Random-4 – the highest score was a 3, given to 10 analogies out of 300. Among them were
store shelves : shipyards :: NZX : Bowl Championship
renewed : knives :: policies : attempt
implementations : socializing :: overspending : fix.
2.
Random-4-fun – the highest score was a 4, given to two
analogies:
meal : metamphetamine :: disillusioned : Hendrix
bishop : appalled :: Australians : thermostat.
The first round of classification demonstrate a pretty good
understanding of the kind of themes that drive humorous analogies, including references to pop culture, nationalities, religion,
food and drugs. Other references that showed up in the pool were
related to sex, family, animals (mostly dogs and cats) and sports.

Figure 2.3: Average funniness scores for fully generated pairs (GEN) versus
Average funniness scores for Amazon mechanical Turk users written analogies
(AMT).
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Table 2.2: Breakdown of funniness ratings by type of baseline

Regression Towards a Laugh, or, How to Rate Funny
Analogies
Predicting ratings AMT users would give to analogies (based
on the same procedure that was described in the previous chapter)
is another approach we could take to assess the types of humor
understanding we can capture. Given an initial set of analogies and
ratings provided by AMT users, we can define a regression line that
would enable us to predict the scoring of a newly given analogy. The
goal is to pick such a regression line y(x), such that the expected
value of the loss will be minimized. For a more robust explanation
of the training of such a model, please refer back to the section 1.4.2.
In our case, we started fitting the line with the data points representing the analogies given by AMT users, and using the ratings
given by other AMT users as the data labels t. After tuning the
weights in such a manner, we used the fitted regression line to
predict the scores of new analogies generated by our system. The
features for the regression were a 1200-dimension vector, the result
of a concatenation of the word2vec 300-dimensions vector of each
word. We chose ridge regression, which can lead to a sparse model
that will be less likely to over-fit than a basic linear regression, and
thus generalize better to new data points.
Our results showed positive correlation between our predictions and the scores which were eventually given by Turkers to
our generated analogies (computer-generates ones). We performed a cross-validation, a technique which further helps us

avoid over-fitting. To that aim, we separated the data to train and
test sets (in our case, for a total of 5 groups) and could tune the
hyper-parameters of the model without affecting the quality of our
predictions, by modeling the noise in the training data so closely
that it will negatively affect our accuracy for new data points. We
chose a lambda value of 10 after performing a search for the value
that will minimize the loss, and ran the regression. The results of
this cross validation were giving a mean correlation score, between
prediction and actual scores, of around 0.371 with a standard deviation of +/-0.038, for a 5-fold partition.
Though this positive correlation might be lower than we would
aim for in typical regression, humor requires a different scale of
assessment. Humor cannot be objectively agreed upon by different humans, let alone by a computational approach. Therefore, a
positive correlation of 0.37 attests to an ability to predict scores of
jokes in a satisfactory manner – one which performs much better
than a random assignment of score predictions.

Comedy of Errors, or Applying the Turing Test to Our
Jokes
Since the topic of this thesis is a machine learning question that
is flirting with Artificial Intelligence, trying to make a machine
“learn” a task that is deep within the realm of what humans define
as intelligence. This chapter explores whether it is possible to fool
humans into thinking some of the generated jokes were human
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Results

3.
Random-pairs – the random pairs baseline results showed
a single analogy that was rated at 5, and a couple that were rated as
4. The 5-rated was
woman : jungle :: hair : fathers
and the next two, rated at 4, were
stunt : governor :: petty : sex
ass : dems :: poodles : This.
Although most pairs seem promising, their combination is random, and therefore
requires further classification.
Now let us examine the case of the fully classified analogies
(following the 3-step process described above). The highest ratings
given were 7s and 6s: the most highly rated analogy was
water : Kardashians :: toilet : Reality TV
and a few 6ers were
bear : diamonds :: Trump : empathy
barking dog : McCain :: burglar : Vanilla Ice.
More results are summarized in Table 2.2.
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Table 4.1: Table of Confusion: Turing test full results

Conclusion
In this thesis, we have shown how new word embedding techniques can be used for the enhancement and advancement of the
study of computational humor, and humor at large. We have provided a description of a process for the production of humorous
analogies, which proved to have been more successful than three different possible baselines. We were able to generate analogies which
were rated as funny by AMT users, who did not know the analogies
were produced by a computer. Furthermore, we have shown that
there is a positive correlation between our predictions and scores
AMT users will provide to analogies. Finally, we performed a Turing
test, in which users were asked to identify whether certain analogies
were made by humans or by a computer program. In doing so, users
were unable to identify 35% of the computer generated analogies.
After showing a “proof of concept” in the form described above,
this thesis further opens the door for enlarging the capabilities
of this humor-generating system. Our current system seems to
be doing a good job at recognizing themes and generals imageries which are favorable to humor creation. We can recognize it
in the significant spike in the “funniness” of our analogies, past
our random-4-funny-classifier, and by the milder improvements
presented by the rest of the classifiers which are involved in our
cascading humor generation system.
However, a lot more can be done to put together the successful pieces we identified. We can assert that marriage, family, sex,
religion, politics and food are topics favorable to humor, and that
verbs are less likely to be used by our classifiers. Yet, we can do
more to combine the words in an analogy that truly captures a
good joke. For example, using solely qualitative assessments, it

Table 4.2: Examples of misclassified jokes in an AMT Turing test, separated by kind of mistake.
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seems that the fourth word can have a great effect on the cohesiveness of a humorous analogy in the same way that a punch-line is
qualitatively assessed by stand-up comedians to “make or break”
a typical joke. Therefore, here are a few further steps we would like
to take in the future:
1.
Train a “punchline” classifier, to produce better analogies, and once again assert, in a quantitative manner, a well-known
qualitative notion in the world of comedy.
2.
Train a classifier to recognize the optimal ordering of an
analogy. For example, the analogy we rated in the first chapter
twitter : Christmas :: Hitler : Santa
could arguably sound better if written in a different ordering, i.e.
Christmas: Santa:: Twitter: Hitler.
We could train a classifier based on orderings of recognized
funny analogies, using features such as the angle between the vectors representing each word, pairs, and all possible pairing of the 4
words participating in the analogy. In doing so, we should be able
to capture this subtlety rather well, and produce even “tighter”
analogies.
3.
After the suggested improvements to the generation process described above we can introduce a new Turing test, similar
to the one described in chapter 4, such that we can achieve an even
better error rate (or, as we like to think of it, “rate of confusion”).
Eventually, a competition against professional comedians could
give us another measure of our system’s performance.
Pursuing some of these future directions could produce funnier,
tighter analogies, that will once again challenge our opinion on
what computers can and cannot do.
Computer:humor::humans:humor?
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made (and vice versa). To achieve this goal, we created another
Amazon Mechanical Turk task which consisted of 69 analogies –
half were computer generated and half were human made. We chose
the 35 highest rated human-made analogies and the 34 highest
rated computer-made ones, to make sure that all analogies were
in fact relatively successful jokes, which would make the turing
test more focused on the humor aspect of this project, rather than
the logical quality of the analogies. As a result, we could also keep
the AMT users who participated in this test slightly more amused.
We asked 10 participants to mark whether each of them was, to the
best of their assessment, the work of a computer or a human. We
then took a majority vote of the 10 users – each vote for “human”
was considered as 1, and each vote for “computer” was considered
as -1 (if no choice was made by a user, we considered it as a 0 vote).
Then, if an overall score was positive the analogy was considered
as human-made by the majority vote, and vice versa was considered as computer-made if the obtained score was negative. Mostly,
AMT users were pretty successful at predicting the identity of the
generator. However, out of 69 analogies, AMT users failed to classify correctly 19 of them, for an error rate of 27.5%. Overall, 12
computer-generated analogies were thought of as human-made by
a majority vote of 10 users, and 7 human-made were mistaken for
computer-generated ones.
Our generated analogies were mostly recognizable as computermade. Yet, it provided evidence that this Turing test was far from
trivial – out of 35 computer-made analogies, 12 were mistaken for
a human-made analogy – a significant rate of 35%. The error rate
of mistaking a human analogy to be a computer generated one was
20%, both quite surprising for a task that initially sounds rather
intuitive.

Volume 11 Issue 1 | Spring 2018

w w w.t hur j.org | 43

FEATURES

Volume 11 Issue 1 | Spring 2018

Features
Michelle Ko ‘19
In Search of a New System
In order to better understand biological systems and develop therapeutics for disease, researchers use a variety of model systems such
as two-dimensional cell cultures and model organisms. Although it is
easy to manipulate and investigate specific cell types – most relevantly,
human cells types – in cell cultures, two-dimensional cell cultures
remain limited in their ability to recapitulate the heterogeneous cell
interactions found in living organisms (in vivo). This inter-cellular
communication is vital to understanding our biology, as our organs
are made up of many different cell types that communicate with each
other throughout development and everyday function. Researchers
use model organisms (such as the fruit fly, chicken, or mouse) in order
to better study this aspect of cell-to-cell communication. Unfortunately, these model systems are limited by their differences to human
physiology and are challenging to perform large-scale screens with.

What if cell culture could
be three-dimensional and
demonstrate the cell-to-cell
interactions that occur within organs?

What if cell culture could be three-dimensional and demonstrate
the cell-to-cell interactions that occur within organs? This question is not novel, as researchers in as early as 19061 have sought to
recapitulate organogenesis to treat patients in need of new organs.
They attempted organogenesis through ex vivo (outside the body)
transplants of organs by taking thin slices of organs and growing
them in culture; however, growing ex vivo transplants does not work
for all organs and is generally restricted to certain tissue types such
as the kidney2. It was not until recently that researchers succeeded
in generating robust, three-dimensional organ-like structures. They
were termed organoids and are defined as three-dimensional organ
buds that develop from self-organizing progenitors (such as stem
cells) and recapitulate the tissue architecture and functionality of
true organs3,4,5,6. So far, research has shown that organoids hold tremendous potential to study development, test therapeutics, and yield
exciting insight about stem cells.

From One Cell, Many
One of the main types of organoids, the stem cell organoid, develops from a single cell, called the stem cell, that proliferates and is
pluripotent, which means that it is able to differentiate into various
cell types with specialized functions. Somatic cells (such as skin cells)
are induced to a pluripotent state by genetic reprogramming. After
induced pluripotency, the cells are grown in media with appropriate
signaling molecules that normally regulate development, such as Wnt,
Bone Morphogenetic Proteins (BMPs), and Fibroblast Growth Factor
(FGF) molecules3. These different factors nudge developing cells to
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adopt specific fates, self-aggregate, and pattern into an organoid1.
Stem cells must be in the same physical and chemical environment as the organ would be in vivo in order to develop properly;
this kind of environment is called the niche and can be mimicked
through culturing in specific media and hydrogels (a scaffold full of
hydrophilic polymer chains). Matrigel, a commonly used hydrogel
secreted from a mouse sarcoma line, facilitates organoid development because it is rich in important extracellular proteins such as
laminin and glycoproteins7. These proteins signal the developing
organoid to maintain its stem cell-like state and allow it to grow to
a size sufficient for self-organization7.
The optic cup organoid, derived from human embryonic stem
cells (hESCs), is an excellent example of stem cells’ intrinsic ability
to organize into the correct structure8. With guided Wnt signaling,
an aggregate of hESCs are able to form into eye-like structures such
as the retinal epithelium, and eventually give rise to other optic cup
structures such as the neural retina (which contains six different cell
types: photoreceptor cells, bipolar cells, and ganglion cells to name
a few) or retinal pigment epithelium (cells that support the neural
retina)8. The developing optic cup has an apically convex curvature8
just like the true eye. Once we have this structure, we can then use
the organoid as a model system to study further biological questions.

Putting Organoids to Work
Organoids are incredibly exciting in the field of stem cell biology.
Since 2008, many different research groups have started to develop
more robust protocols for generating organoids for the gut, the brain,
the kidney, and other organs3. The way human-derived organoids are
generated provides novel insight about tissue patterning, the blueprint and timing of molecular patterning factors, and the importance
of the niche. For example, in 2016 Clevers and colleagues found that
intestinal Lgr5 stem cells – the cells that continuously regenerate
gut cells – were dependent on signaling from Paneth cells, which
sit nearby these stem cells after initial embryonic development9.
They used organoids to investigate the importance of Paneth cells
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Organoids have
tremendous potential to
act as a new model
system for diseases
and other signals in vitro, a task which would have been difficult
to manipulate within mice and impossible to recapitulate in twodimensional cell culture.
What really captures the enthusiasm of the stem cell field is the
organoids’ tremendous potential to act as a new model system for
diseases. More representative of human physiology, organoids can
model diseases that were difficult to study in vivo or in two-dimensional culture. For example, microcephaly, a neurodevelopmental
disorder in which the brain is much smaller than usual, was difficult
to recapitulate in mice10. Some microcephaly patients had mutations
in the gene encoding CDK5RAP2, a protein kinase that is involved
with regulating neuronal differentiation10. Unfortunately, knocking
out that gene in mice did not lead to the microcephaly phenotype
10
. In 2013, Lancaster and colleagues found that knocking down this
gene (reducing the amount of protein the gene produces) in the
brain organoid model resulted in very few neuronal progenitors, a
phenotype which decreases the brain size similar to microcephaly.
Using human-derived organoids for modeling purposes can help
us develop more effective drug screens and disease therapies as has
already been established for liver and kidney toxicity models and
cancer lines10.

The Blood, Sweat, and Tears of Organoid
Generation
Although organoids hold tremendous potential, researchers in this
field currently face challenges in making organoids robust systems
for modeling. Many of these organoids fail to develop the structure
and physiology characteristic of adult organs because the “blueprint” of molecular signaling for development is still incomplete10.
Additionally, researchers culturing these organoids must contend
with long wait times. For example, generating brain organoids may
involve a wait time of 9 months between stem cell culturing and full
development of the organoid11.
As of right now, cross-talk between different organ systems can
only be efficiently modeled through in vivo systems; organoids lack
the vascularization and innervation that is often important for signaling3. Although some groups have generated vascularized tissue
such as tissue of the liver by co-culturing the organ-bud with endothelial cells12, vascularization is still restricted to certain kinds of
tissues and is not as robust as it would be in the physiological
system.
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Perhaps the most pressing concern that organoids face is the heterogeneity within each population. Even organoids cultured within
the same system can vary widely in shape and cell type composition13, which limits their ability to be used for large screenings and
disease modeling. One group found that genomic imprinting caused
some variability in gene expression between different hESC-derived
lines14. A reliable drug screen requires that the model being tested
is homogenous so that there is no additional variability introduced.
Therefore, the variability in organoids evokes concern that they are
still unfit to use in drug testing. These limitations are not trivial,
but this technology is still in development. The process of organoid
generation will be even more refined as our understanding of them
increases, and in the coming years organoids will prove a strong
alternative to classical models.
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doing historical research is reading different languages. I now work
in six languages on a regular basis.
The other class that made a huge impact on me was actually not a
class, but a book history seminar series that met on Monday evenings
in the Rare Book Room at Penn. I was working in the library as a job,
so I started going to the seminar with my colleagues after the library
closed, and that’s where I learned about academic community and
how academics engage in and share their research.

probably my most sparkly finding is an article that will come out
next year on Galileo writing in cipher, which has escaped notice for
the past 350 years. This article is part of a larger project I’ve been
working on that looks at Galileo’s correspondence and has related
digital history components as well.

AK: Speaking of classes, what classes are you teaching right now,
and do you have any ideas for classes you’d like to teach in the future?

HM: Harvard is all about research. Everything about my job here
helps advance my research agenda. I have the incredible privilege
of teaching classes that relate to my research interests, inspirational
colleagues who support my work, and the world’s greatest libraries
at my fingertips. Harvard is a remarkable place!

HM: Ooh! I’m having such fun teaching History of Science 117—
Inventing Science, right now. It’s a new course for me, and it’s a
wonderful project to synthesize and weave together the many strands
that make early science such a fascinating topic. (I’ll also be teaching
it again next spring for those of you who missed it this year.) In the
fall, I’m excited to be developing an undergraduate seminar on the
early history of medicine in Europe.

Apurva Kanneganti ‘20
One of Harvard’s newest and brightest faculty additions, Professor
Hannah Marcus is quickly making a name for herself in the History of
Science department. Within a year of her arrival at Harvard, Marcus
is already finishing up her first book, a translation of letters written by
an enigmatic 16th century female apothecary and philosopher. A few
of her numerous other projects including studying medical censorship
in the Early Modern era and examining the literary proclivities of the
great Galileo Galilei. THURJ writer Apurva Kanneganti had a chance
to chat with Marcus about her story and her passion for research.
AK: Thank you for giving us this opportunity! To start off, could
you tell me about your educational background and career thus far?
HM: Absolutely! I did my undergraduate degree at the University of Pennsylvania, which was a big change from the small town
in Maine where I grew up. I also spent all of my junior year at the
University of Bologna where I learned Italian and fell in love with
the early history of science and doing research in archives. I took a
year off after my undergraduate and worked at the State Archives
in Maine on Civil War materials while I applied to graduate school.
Then I moved to California to do my PhD at Stanford, and finally
spent a postdoctoral year based in Princeton before I started working here at Harvard in 2017.
AK: If you could name the single largest influence on your work
until now, who or what would it be?

HM: My PhD advisor at Stanford, Paula Findlen, is not only one
of the most brilliant people I’ve ever met, she’s also generous and a
model of scholarship. I strive to emulate her in my academic career.
[Paula Findlen is the Professor of Early Modern Europe and History of Science at Stanford and recipient of the 2016 Premio Galileo
prize. She and Marcus are currently working together on The Galileo
Correspondence Project.]

I started taking Italian
classes which is why I ended
up going to Italy and
discovering the incredible
joy of archival research
AK: When you were an undergraduate, were there any classes that
you think really had an impact on you? If so, what were they and why?
HM: Yes! Two classes hugely influenced my future career. The first
was Econ 001 where I learned about opportunity cost and decided
that I should be starting to learn a new language rather than toiling
with advanced French and biding my time for study abroad. As a
result, I started taking Italian classes, which is why I ended up going
to Italy and discovering the incredible joy of archival research. Every
discipline has a necessary skill set. One of the unspoken skill sets of
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Probably my most sparkly
finding is an article on
Galileo writing in cipher,
which has escaped notice
for the past 350 years
AK: Turning to your work, could you talk briefly about your
research focus?
HM: My research focuses on the interaction between science and
religion in the period following the Protestant Reformation. My first
book looks at the Catholic censorship of scientific books in the 16th
and 17th centuries, and also pays particular attention to books as
physical, material objects. In addition to understanding how censors
and early modern readers dealt with the content of the science, I’ve
also spent a lot of time examining how censorship has left physical
traces on books in the form of missing or blacked out pages, changed
words, and passages that are pasted over with other paper to cover
up illegal content. This is the kind of research methodology that was
modeled in the book history seminar I sat in on as an undergraduate.
AK: What do you think are your most significant research accomplishments at this point in your career?
HM: I’m very proud of the book I’m finishing right now [Translation of Camilla Erculiani, Letters on Natural Philosophy], but

AK: What type of role do you think the Harvard environment
has had in shaping your research?

AK: As for your specific department, what resources are in place
to facilitate research and thought?
HM: Working groups are run by graduate students and are a venue
for getting feedback on works in progress. It’s a place for forming intellectual community and engaging with our peers on a regular basis.
AK: Coming to a question I think many people have, how would
you classify History of Science in the traditional scheme of classification (natural sciences, humanities, social sciences, etc), and why?
HM: The History of Science is a fundamentally interdisciplinary
field. It’s one of the aspects that’s most exciting about being in this
department. As someone who works on early science (most of my
research is on the 16th and 17th centuries), my own research is more
humanistic than that of my colleagues working on more modern
materials. Also, many historians of science have background in the
hard science area that they study. For my department as a whole, I
think aspects of all of these classifications apply to our work.
AK: Finally, is there anything you’d like to say to the students at
the College wanting to pursue research or academia?
HM: My advice would be the same: be clear about your research
interests, and then find great mentors to help you pursue them. This is
a big place with many opportunities, so look for allies among faculty,
staff, and other students to support you in your goals.
Marcus’ first book, Translation of Camilla Erculiani, Letters on
Natural Philosophy, is due for publication soon from the University
of Toronto Press. Those interested in her area of research are also
encouraged to check out the Early Sciences Working Group, which
Marcus co-sponsors.
The interview was edited for clarity.

w w w.t hur j.org | 49

FEATURES

Zhuang Miao ‘19
2018 marks 100 years since the 1918 influenza pandemic, also
known as the Spanish Flu. In merely two years, this plague swept
across five continents, infected over 500 million people, and killed
over 50 million1. Now, 100 years later, scientists are still striving to
understand how to prevent future influenza outbreaks. Despite the
tremendous progress of medicine, influenza remains a considerable
threat to public health. According to the Center for Disease Control
(CDC), influenza affects 5 to 20 percent of the population and kills
over ten thousand people annually in the US alone. This disease also
causes a great economic burden by generating over $16 billions of
annual direct medical expenses2. The 2017-2018 winter flu season
has been particularly severe, with over 26,000 hospitalizations and
133 pediatric deaths as of March 173. Fortunately, a recent study
published in Science may have brought us one step closer to conquering influenza4. Led by Sun Ren, a team of scientists from the US and
China developed a rationally designed mutant influenza virus with
the potential application as a more effective flu vaccine.
According to recommendations by the World Health Organization
(WHO), vaccination is the best way to prevent influenza5. However,
the efficacy of influenza vaccine is disappointing. Annual effectiveness of the influenza vaccine between 2004 and 2017 varied between
10 and 60 percent, dramatically lower than that of vaccines against
chickenpox (94%) or mumps (88%)6,7,8. The low efficacy is largely
due to the highly variable nature of influenza viruses. Current flu
vaccines contain three or four strains of influenza antigens, which are
inactivated (dead) or attenuated (weakened) viruses. After injection,
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the antigens prime B cells, a type of immune cell, to recognize and
defend against their corresponding viruses by secreting antibodies.
Antibodies are highly specific molecules that bind to unique antigens and tag them for destruction by other immune cells. However,
because influenza viruses mutate quickly, they contain a diverse
and constantly changing range of antigens, many of which cannot
be targeted by a single vaccination. Many scientists are working on
developing a vaccine whose strength is “just right”: strong enough to
the prime the immune system to defend against diverse viral strains,
but weak enough to avoid causing influenza symptoms. With this
goal in mind, Sun and colleagues took a novel genetic approach to
vaccine development. By investigating the functions of influenza
genes, they believed it is possible to identify a mutant virus that can
induce strong immunity without causing disease.

The current efficacy of the
flu vaccine is disappointing
Driven by natural selection, influenza has evolved genes responsible for deactivating the immune system’s antiviral defense mechanisms. In particular, influenza viruses suppress the function of type
I interferon (IFN), signaling molecules that can trigger long-lasting
but controlled antiviral immune responses such as B and T cell development and dendritic cell maturation9. Based on previous studies10,
Sun and colleagues hypothesized that mutating the IFN-suppressing
genes may generate a weakened virus suitable for a vaccine. To find
these genes, they created over 10,000 mutants of a H1N1 influenza
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virus, each with a single base pair in their genome mutated. They
then transfected the mutants into cell lines cultured with or without IFN and quantified viral abundance through gene sequencing. Sequencing data suggested that some mutants grew normally
without IFN but did not grow in the presence of IFN, indicating
that these mutations caused sensitivity to IFN. To maximize sensitivity to IFN in the influenza mutants, the researchers then created
a hyper-interferon-sensitivity (HIS) virus with all eight mutations
found in the most IFN-sensitive mutants. When various cell lines
were transfected with HIS virus, they indeed showed higher IFNinduced antiviral activities compared to cell lines transfected with
the unmutated virus. Notably, the HIS virus-transfected cells did
not produce signaling molecules that can cause inflammation and
flu symptoms. To further test the safety and efficacy of the HIS virus
as a vaccine, the authors administered mice and ferrets with either
the HIS virus or an existing influenza vaccine of attenuated viruses,
and subsequently infected them with active influenza viruses. After
vaccination, no animal displayed signs of morbidity such as weight
loss or rapid breathing even for the highest dosage tested. The HIS
virus induced B cells to produce more antibodies than the existing
vaccine, and the antibodies produced covered a broader range of
different viral antigens. Even more excitingly, the HIS virus elicited
various types of T cell responses, which confer longer and broader
protection than antibodies. This feature represents a major advantage over existing flu vaccines, which activate B cells but not T cells.
Finally, the authors showed that animals vaccinated with the HIS
virus were protected against four different influenza strains even
28 days after vaccination. Overall, the HIS virus triggered robust
immune activation without causing any influenza symptoms, making it a promising candidate as a vaccine.
Is the HIS virus the secret recipe for a more effective flu vaccine? Before scientists explore its therapeutic potential, several key
concerns remain. First, the full breadth of protection offered by this
vaccine has yet to be tested. Although Sun and colleagues’ work
demonstrated its efficacy against four influenza strains, the vaccine
might not be effective against other strains. Second, using a live

This work offers an exciting
and innovative path
towards a better vaccine
virus as a vaccine requires rigorous examination to ensure its safety
for immunocompromised individuals. Third, the vaccine needs to
be tested for longer than 28 days to ensure that it offers long-term
protection. Despite these remaining questions, this work offers an
exciting and innovative new path towards developing a better vaccine
and saving thousands of lives each year. The rational, genetic-based
workflow used in this study may also be valuable for developing
vaccines against other diseases.
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Kelvin Li ‘21
A Book Review on Pandora’s Lab
Author: Paul Offit, MD, Maurice R. Hilleman Professor
of Vaccinology at the Perelman School of Medicine at
the University of Pennsylvania and the Director of the
Vaccine Education Center at The Children’s Hospital of
Philadelphia.
Published: April 4th, 2017 by National Geographic Society
Science has been failing us for as long as humans have existed.
Paul Offit’s aptly named Pandora’s Lab tells the stories of notable
failures. The book is many things at once: a study of the questionable
history of some brilliant ideas, a cautionary tale on the unintended
consequences of hasty conclusions, and a series of crisp lessons to
aid the modern citizen in navigating the controversial landscape
of scientific advances. Offit tells seven tales of scientific discoveries
that, once unleashed, resulted in horrible consequences. Written
in a way that is accessible to both the avid science enthusiast and
the casual non-scientist, Pandora’s Lab is thought-provoking and
perhaps a little controversial. He does more than give short lessons
at the end of each story; Offit also applies them to topical subjects
in his final chapter. It’s a worthy read for anyone who’s interested
in learning about the history of science and understanding how to
parse through the overwhelming abundance of scientific information circulating the globe.
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The book’s title might suggest that it would contain a series of
anecdotes about lab accidents or operating table mishaps, which
would be interesting, but unsubstantial. Rest assured, however, that
this is far from the case. For example, Offit’s chapter on Fritz Haber
and the nitrogen revolution, the story of how one man simultaneously helped billions of people and inflicted an inexcusable amount
of suffering. Haber, a German chemist, developed the machinery
and process for converting the major component of air, nitrogen gas,
into fertilizers. This achievement, which vastly increased agriculture
productivity and thus allowed over three billion more people to live
on Earth, earned Haber a Nobel Prize.
However, Haber’s work also brought death and destruction in
numerous ways. Offit writes about Haber’s patriotism, which led him
to develop gas weapons that were used during World War I and the
Holocaust despite protests from his wife and fellow scientists. The
revolutionary Haber-Bosch process was itself a cause of tragedy as
well. Offit details the massive levels of pollution that have resulted
from the introduction of nitrogen into the global waterways, concluding that “everything has a price, the only question is how big.” This
is a sentiment that pervades the book: each of the cases discussed
has affected millions if not billions of people.
The other tales in this book each illustrate different points. There
are stories illustrating the importance of data, tales warning against
letting personal views cloud scientific judgement, and accounts demonstrating the benefits of moderation. Their subjects range from
millennia old medicines to 20th century prejudices and include
applications to modern issues in science.
One such issue is the United States’ growing opioid epidemic,
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which Offit describes as the leading cause of accidental deaths in
the United States. We learn that this double-edged pain-relieving
sword originated in Sumerian civilization during the 4th millennium BCE, and that though addiction has existed since that time,
it wasn’t until the 19th century that scientists started addressing it.
First it was morphine in 1803, then the hypodermic syringe in 1853,
then heroin in 1898 followed by Percocet in 1976 and OxyContin
in 1996. Each time, well-meaning scientists eagerly claimed that
the new product would cure addiction, but because the studies they
conducted tracked only a few patients over a short amount of time,
their conclusions were flawed. The moral of this story, according to
Offit, is to make sure that there is enough quality data to back up
conclusions. That sounds simple, but as history has shown, it’s not
easy advice to follow.
What Offit does particularly well with his chapter on opioids is to,
in a sense, follow his own lesson. He gives many examples blending
historical accounts and scientific papers that each show the same
thing: opioid addiction arising due to premature conclusions by
scientists. I liked that he took care to place blame not on individual
scientists but on public pressure that biased the scientists to expect
positive results. By separating scientists from their work and showing how they can avoid repeating historical mistakes, Offit expresses
hope for a solution to the opioid epidemic.
In one of his more controversial chapters, Offit is optimistic about
the future of pesticides, and argues for moderation in its use. Offit
argues that Rachel Carson’s book Silent Spring ended up doing more
harm than good. He claims that due to the indefinite moratorium
placed on DDT (the pesticide at the center of Carson’s book) by the
Environmental Protection Agency and later the World Health Organization, malaria and the mosquitos that carry its causative agent
spread uncontrollably. This zero-tolerance policy is slowly being
overturned, however, and Offit believes that malaria will decline in
turn. My problem with his argument is that the loss of DDT was not
the only reason for malaria’s spread. For one, DDT’s effectiveness
compared to other pesticides was vastly decreased because for the
most part, the mosquito vector did not rest indoors where chemical
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pesticides were most effective (Packard). Additionally, widespread
drug resistance in the malaria parasite has played a large role in the
spread of malaria (Packard). It isn’t fair to say that banning DDT was
the sole reason for the surge in malaria cases and fatalities.
However, that is not to say that I disagree with everything in this
chapter. Quite the contrary, I thought that Offit’s argument regarding
Carson’s lack of scientific training and the EPA’s research suppression
were accurate and relevant to science today. When it came time for
the EPA to decide DDT’s fate, they had two bodies of evidence. On
one hand was a large multi-disciplined study that demonstrated
no correlation between DDT and toxic effects on a wide variety of
wildlife. On the other hand, was Carson’s book, which appealed to
the public because of its lyrical writing, but cherry-picked anecdotes
and used unreliable sources for observations. The EPA ended up taking Carson’s stance, going so far as to prevent some of the research
debunking her conclusions from being published. Offit is right to
denounce the EPA’s censoing because science can only progress
with open dialogue.
One aspect of open dialogue is proper interpretation of data,
and to illustrate this point Offit tells the dark story of the eugenics
movement. Offit vividly describes the horrifying experiments that
Nazi doctors performed on children, all in the name of bettering
humanity. What enabled such atrocities to occur, according to Offit,
were years’ worth of statistics that policy-makers misinterpreted
to support such discriminatory practices. What I particularly like
about this chapter is how Offit adds nuance to generally accepted
historical narratives. In doing so, he implores readers to critically
examine other cases in which misinterpretation of scientific results
enabled intolerable historical practices.
To make this chapter on eugenics more relatable, Offit creates a
hypothetical example that applies to 2018. He writes of an imaginary
paper published in 2016 in a top medical journal (he does not give
a name) claiming that people living in Mexico have genes that are
shown to predispose them to violent behavior. He goes on to imagine
how politicians could take the conclusion of the hypothetical study

53 | the harvard undergraduate research journal

Volume 11 Issue 1 | Spring 2018

FEATURES

and use it as evidence to restrict Mexican immigration. Despite the
apparent absurdity of the example, Offit says that this misinterpretation of data is exactly what allowed proponents of eugenics to support
their erroneous views. His lesson for this chapter is to avoid letting
personal beliefs bias the interpretation of data.
Offit masterfully ties his whole book together with a concluding
chapter discussing vaccines, e-cigarettes, GMOs, and cancer screening programs among other modern scientific controversies (though
some, like vaccinations, are shown not to be controversies among
scientists at all). By taking the lessons he espouses throughout the
book and applying them to these modern situations, Offit engages
the reader and makes them think about and perhaps question their
personal stances. Offit presents his own stance on these subjects
and supports his views with a book’s worth of anecdotes. However,
he continues to emphasize the importance of not blindly accepting
scientific conclusions, even his own.

A worthy read for anyone
who’s interested in learning
about the history of science
Pandora’s Lab is a much-needed addition to modern discourse,
especially given its tendency to politicize science. Offit aims to equip
readers with the tools to productively engage with challenging scientific topics in a way that is analytical but bias-free. He makes it
clear that science goes wrong when external factors such as industrial
pressures or emotions interfere with the collection and interpretation
of data and results. He makes readers think not just about history but
also about how to find the truth in modern controversies. Ultimately,
Pandora’s Lab equips readers with snappy tips on how to make the
best use of the information flying at them in the modern day.
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