Notes

Introduction: Why Data Science Needs Feminism
1. The Hampton sit-ins were the first in the state of Virginia and contributed significantly to the
dismantling of the Jim Crow era policies of segregation that were still in place at the time. See
“Desegregating Hampton: Hampton University Students’ Woolworth’s Sit In,” Humanities for
All, National Humanities Alliance, accessed July 23, 2019, https://humanitiesforall.org/projects/
oral-history-of-hampton-va-woolworth-s-sit-in.
2. The story about Darden that we tell here derives primarily from Shetterly’s account in Hidden
Figures. Although we have supplemented Shetterly’s research with additional sources and
reframed the events of Darden’s life to emphasize the role that data played in her career, we
remain indebted to Shetterly for calling our attention to Darden, as well as her extensive research
on Darden’s life. For more information on Darden, see the book Hidden Figures: The Untold True
Story of Four African-American Women who Helped Launch Our Nation Into Space (New York: William
Morrow, 2016). Darden does not appear in the film of the same name. For additional scholarship
on the history of women in computing, see Jennifer Light, “When Computers Were Women,”
Technology and Culture 40, no. 3 (1999): 455–483; Nathan Ensmenger, The Computer Boys Take
Over: Computers, Programmers, and the Politics of Technical Expertise (Cambridge, MA: MIT Press,
2010); and Mar Hicks, Programmed Inequality: How Britain Discarded Women Technologists and Lost
Its Edge in Computing (Cambridge, MA: MIT Press, 2017).
3. Merriam-Webster Dictionary, “Feminist,” accessed July 22, 2019. In the song “***Flawless”
(2014), Beyoncé samples portions of a TED Talk by the Nigerian writer Chimamanda Ngozi
Adichie, who cites the Merriam-
Webster definition in her remarks. See Chimamanda Ngozi
Adichie, “We Should All Be Feminists,” filmed December 2012 at TEDxEuston, video, 29:28,
https://www.ted.com/talks/chimamanda_ngozi_adichie_we_should_all_be_feminists.
4. Scholars have long described the evolution of feminism in terms of three waves. The first
wave is said to have spanned much of the nineteenth and early twentieth centuries, culminating in the United States in 1920 with the passage of the Nineteenth Amendment, which gave
women the right to vote. Women’s suffrage and related legal issues were the focus of this wave.
The second wave, which we reference here, is said to have encompassed the early 1960s to the

Downloaded from http://direct.mit.edu/books/chapter-pdf/273541/9780262358521_cct.pdf by guest on 04 December 2021

236

Notes

early 1980s. This wave was concerned with a wider range of legal and social issues, including the
workplace conditions that Friedan describes in her book, as well as reproductive rights, domestic
violence, family roles, and issues of sexuality, among others. It is said to have lost cohesion in
the 1980s as a result of internal debates within the movement about sexuality and pornography,
among others. Feminism’s third wave is said to have begun in the 1990s and is characterized
by an increased attention to the idea of intersectionality and the emphasis on both individual
differences and structural power that the concept entails. Some scholars have proposed that
we’ve entered a fourth wave of feminism, coinciding with the rise of social media in the early
2010s. With all that said, other scholars have rejected the notion of waves altogether for how
it elides the longer and more sustained work of organizing and activism that took place before,
during, and after these waves—especially by women of color, whose efforts did not often receive
as much popular attention as those of their white counterparts. Because we endorse this critique, we attempt to de-emphasize the narrative of waves in this book, employing the terminology of waves only when it helps to establish the context of a particular example, individual,
or group.
5. See bell hooks, Feminist Theory: From Margin to Center (New York: Routledge, [1984] 2015).
6. In Black Feminism Reimagined: After Intersectionality (Durham, NC: Duke University Press,
2019), Jennifer C. Nash references the work of Vivian May, who traces the intellectual origins of
intersectionality to nineteenth-century scholar/activist Anna Julia Cooper; see Vivian M. May,
“Intellectual Genealogies, Intersectionality, and Anna Julia Cooper,” in Feminist Solidarity at the
Crossroads: Intersectional Women’s Studies for Transracial Alliance, edited by Kim Marie Vaz and
Gary L. Lemons (New York: Routledge, 2012), 59–71. Brittney Cooper, in Beyond Respectability:
The Intellectual Thought of Race Women (Urbana: University of Illinois Press, 2017), places Cooper
within an intellectual milieu populated by several late nineteenth-century and early twentieth-
century figures. P. Gabrielle Foreman, in Activist Sentiments: Reading Black Women in the Nineteenth
Century (Urbana: University of Illinois Press, 2009), illuminates the intersectional thought and
activism of Black women writers (and readers) in the first half of the nineteenth century. These
references are not intended to be comprehensive. Rather, they are intended to give a sense of the
long history behind the concept of intersectionality.
7. “The Combahee River Collective Statement,” 1978, Circuitous.org, accessed April 3, 2019,
http://circuitous.org/scraps/combahee.html.
8. For those who want to learn more about the values that have guided our work on this book,
as well as the voices and work that we have sought to amplify, please see our values statement
included as an appendix.
9. Sandra Johnson, “Interview with Gloria R. Champine,” May 1, 2008, NASA Headquarters
NACA Oral History Project, https://historycollection.jsc.nasa.gov/JSCHistoryPortal/history/oral
_histories/NACA/champinegr.htm.
10. We’ll discuss this feeling of “shock” in more detail in later chapters. Here, we will simply
make note of it to emphasize how shock is such a common experience for people who occupy
dominant group identities when they—and often we, your authors—find out about injustices.
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“A sexist promotion structure/dataset/algorithm?!” we say incredulously. “How could that have
happened?” Darden’s boss, a white man, was surprised because the gender disparity was not
something he expected to see, or was even looking for, since it wasn’t something that he had personally experienced. Data feminism asks us to deliberately and explicitly apply an intersectional
lens to our data science work—even and especially when we represent dominant group positions.
11. “More than 40 Take the Buyout, Retire,” Researcher News, April 4, 2007, https://www.nasa
.gov/centers/langley/news/researchernews/rn_07retirees.html.
12. The scholarship on this subject is vast. Key anthologies include Beverly Guy-Sheftall, Words
of Fire (New York: New Press, 1995); and Cherríe Moraga and Gloria E. Anzaldúa, This Bridge
Called My Back: Writings by Radical Women of Color (London: Persephone Press, 1981). For a recent
anthology in this tradition, see The Crunk Feminist Collection, edited by Brittney C. Cooper, Susana
M. Morris, and Robin M. Boylorn (New York: Feminist Press, 2017).
13. One such example is Sojourner Truth (1797–1883), who worked tirelessly over the course
of the nineteenth century to advance both women’s and civil rights. Truth, a Black woman
who escaped slavery as a young mother in 1826, is most famous today for the speech “Ain’t I a
Woman?” The memorable title line has inspired generations of intersectional activist work. In
truth, however, Truth did not state those words in her original speech. She said, “I am a woman’s
rights.” It was a white abolitionist who, a decade later, rewrote Truth’s speech in Southern dialect
to make the meaning of her statement clearer to other white abolitionists, who would encounter Truth’s lines only in print. To scholars today, the example of Sojourner Truth exemplifies
both how Black women were on the forefront of intersectional feminist activism and how white
women have historically sought to control that narrative, even when it misrepresents ideas and
intentions. See the Sojourner Truth Project for the history and context of this example: https://
www.thesojournertruthproject.com/.
14. Scholars often cite two of Crenshaw’s early legal essays for the genesis of the term:
“Demarginalizing the Intersection of Race and Sex: A Black Feminist Critique of Antidiscrimination Doctrine, Feminist Theory, and Antiracist Politics,” University of Chicago Legal Forum 8
(1989): 139–167; and “Mapping the Margins: Intersectionality, Identity Politics, and Violence
against Women of Color,” Stanford Law Review 43, no. 6 (1991): 1241–1299.
15. As an accessible entry point into Crenshaw’s work, see her TED Talk, “The Urgency of Intersectionality,” filmed October 2016 at TEDWomen 2016, video, 18:50. For a compilation of her
writings about intersectionality, including her early work referenced in note 8, see On Intersectionality: Essential Writings (New York: New Press, 2019). More recently, Crenshaw has been at
the forefront of #SayHerName, a campaign to make the gendered dimensions of police violence
visible. For more on this effort, see Kimberlé Crenshaw, Andrea J. Ritchie, Rachel Anspach, Rachel
Gilmer, and Luke Harris, “Say Her Name: Resisting Police Brutality against Black Women,” 2015,
African American Policy Forum, Center for Intersectionality and Social Policy Studies, Columbia
Law School, http://aapf.org/sayhernamereport.
16. Positionality is a term that describes how individuals come to knowledge-making processes
from multiple positions, including race, gender, geography, class, ability, and more. Each of these
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positions is shaped by culture and context, and they intersect and interact. We, the authors, have
a statement about our own positionalities as an appendix in this book.
17. On the popular educational site Everyday Feminism, the comic artist Robot Hugs explains
what oppression feels like at the individual level: “[It is] when prejudice and discrimination is
supported and encouraged by the world around you. It is when you are harmed or not helped by
government, community or society at large because of your identity.” “Having Trouble Explaining Oppression? This Comic Can Do It for You,” January 30, 2017, https://everydayfeminism
.com/2017/01/trouble-explaining-oppression/. Ashley Crossman offers a good explainer of the
sociological understanding of oppression in “What Is Social Oppression,” ThoughtCo, January
28, 2019, https://www.thoughtco.com/social-oppression-3026593.
18. Sexism is discrimination based on a person’s sex or gender. Cissexism applies to discrimination against transgender people. Patriarchy is a term that describes the combination of legal
frameworks, social structures, and cultural values that contribute to the continued male domination of society.
19. For more on the racism encoded in demands for “proof,” see chapter 2, as well as Candice
Lanius, “Fact Check: Your Demand for Statistical Proof Is Racist,” Cyborgology, January 12, 2015,
https://thesocietypages.org/cyborgology/2015/01/12/fact-check-your-demand-for-statistical
-proof-is-racist/. Maya Randolph has connected the points made by Lanius to a famous quote by
Toni Morrison, from 1975: “The function of racism is distraction. It keeps you from doing your
work. It keeps you explaining, over and over again, your reason for being. Somebody says you
have no language so you spend twenty years proving that you do. Somebody says your head isn’t
shaped properly so you have scientists working on the fact that it is. Somebody says that you
have no art so you dredge that up. Somebody says that you have no kingdoms, again you dredge
that up. None of that is necessary. There will always be one more thing.” “A Humanist View,”
talk delivered at Portland State University, May 30, 1975, transcribed by Keisha E. McKenzie,
accessed July 23, 2019, https://www.mackenzian.com/wp-content/uploads/2014/07/Transcript
_PortlandState_TMorrison.pdf. We thank Momin Malik for bringing this quotation to our
attention.
20. We discuss these demographics, and the matrix of domination that they create and sustain,
in detail in chapter 1.
21. Note that the latter is quite different from data for good. We explore these differences in depth
in chapter 5.
22. The projects referenced are Terra Incognita (http://civicmediaproject.org/works/civic-media
-project/terra-incognita-serendipity-and-discovery-in-the-age-of-personalization), the Border
Crossed Us (http://www.kanarinka.com/project/the-border-crossed-us/), Databasic.io (https://
databasic.io/en), and the Make the Breast Pump Not Suck Hackathon (https://makethebreast
pumpnotsuck2018.com). To learn more about these and other projects, visit www.kanarinka
.com.
23. The projects referenced are Data by Design (https://dhlab.lmc.gatech.edu/data-by-design/),
Vectors of Freedom (https://dhlab.lmc.gatech.edu/tome/vectors-of-freedom/), and the Floor
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Chart Project (https://dhlab.lmc.gatech.edu/category/floorchart/). To learn more about these and
other projects, visit www.lklein.com or read the following publications related to the projects
mentioned: Lauren F. Klein, Caroline Foster, Adam Hayward, Erica Pramer, and Shivani Negi,
“The Shape of History: Reimagining Elizabeth Palmer Peabody’s Feminist Visualization Work,”
Feminist Media Histories 3, no. 3 (Summer 2017): 149–153; Lauren F. Klein, Jacob Eisenstein, and
Iris Sun, “Exploratory Thematic Analysis for Historical Newspaper Archives,” Digital Scholarship in
the Humanities 30, no. 1 (December 2015): 130–141; and A. Beall, C. Allen, A. Vujic, and L. Klein,
“Reimagining Elizabeth Palmer Peabody’s Lost ‘Mural Charts,’” in Digital Humanities 2018 Book of
Abstracts (Mexico City: Association of Digital Humanities Organizations, 2018), 607–609.
24. Mary Poovey, A History of the Modern Fact: Problems of Knowledge in the Sciences of Wealth and
Society (Chicago: University of Chicago Press, 1998); Miriam Posner and Lauren F. Klein, “Editor’s
Introduction: Data as Media,” Feminist Media Histories 3, no. 3 (Summer 2017): 1–8; and Daniel
Rosenberg, “Data before the Fact,” in “Raw Data” Is an Oxymoron, ed. Lisa Gitelman (Cambridge,
MA: MIT Press, 2013), 15–40.
25. Lanius, “Fact Check”; and Theodore M. Porter, Trust in Numbers: The Pursuit of Objectivity in
Science and Public Life (Princeton, NJ: Princeton University Press, 1996).
26. According to the press release for Apple’s iPhone XR, its two-core neural engine can perform
up to five trillion operations per second. Performance statistics for the IBM System/360 Model
75 were not available, so to calculate this comparison, we employed the performance statistics
for the standard IBM System/360 Model 30, which could perform up to 34,500 instructions per
second, with memory up to 64 KB. See “System/360 Model 30,” IBM Archives, April 17, 1964,
accessed April 3, 2019, https://www.ibm.com/ibm/history/exhibits/mainframe/mainframe_PP2030
.html.
27. On death tables, see Jacqueline Wernimont, Numbered Lives: Life and Death in Quantum Media
(Cambridge, MA: MIT Press, 2018); on colonial counting, see Molly Farrell, Counting Bodies: Population in Colonial American Writing (Oxford: Oxford University Press, 2016); for a survey of how
European nations have collected statistics on minoritized ethnicities, see Patrick Simon, “Collecting Ethnic Statistics in Europe: A Review,” Ethnic and Racial Studies 35, no. 9 (2012): 1366–1391;
and for an in-depth analysis of the politics of the US Census, see Margo J. Anderson, The American
Census: A Social History (New Haven, CT: Yale University Press, 1988).
28. For a powerful reckoning with this history, see Jessica Marie Johnson, “Markup Bodies: Black
[Life] Studies and Slavery [Death] Studies at the Digital Crossroads,” Social Text 34, no. 4 (2018):
57–79. For a study that focuses on the legacy of eugenics, see Dean Spade and Rori Rohlfs, “Legal
Equality, Gay Numbers and the (After?)Math of Eugenics,” Scholar & Feminist Online 13, no. 2
(Spring 2016). For a transhistorical study of the surveillance of Black people, see Simone Browne,
Dark Matters: On the Surveillance of Blackness (Durham, NC: Duke University Press, 2015).
29. This was something that community organizations (especially those led by members of targeted groups) and scholars had been saying for years. And there is a whole interdisciplinary field
called surveillance studies that theorizes and studies practices of surveillance. Sociologist Simone
Browne describes the field in her 2015 study, Dark Matters: “Since its emergence, surveillance
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studies has been primarily concerned with how and why populations are tracked, profiled,
policed, and governed at state borders, in cities, at airports, in public and private spaces, through
biometrics, telecommunications technology, CCTV, identification documents, and more recently
by way of Internet-based social network sites such as Twitter and Facebook” (13). Rita Raley and
other scholars characterize contemporary digital monitoring practices as “dataveillance”; see Rita
Raley, “Dataveillance and Countervailance,” in “Raw Data” Is an Oxymoron, ed. Lisa Gitelman
(Cambridge, MA: MIT Press, 2013), 121–145.
30. For example, Logipix claims to sell cameras and software that detect traffic violations, faces,
and “suspicious activity”; see “Safe and Smart Cities,” Logipix, accessed April 3, 2019, http://www
.logipix.com/index.php/safe-and-smart-cities.
31. On segregation, see Ruha Benjamin, Race after Technology: Abolitionist Tools for the New Jim
Code (New York: Wiley, 2019). On overpolicing, see Cathy O’Neil, Weapons of Math Destruction
(New York: Broadway Books, 2016). On social services, see Virginia Eubanks, Automating Inequality: How High-tech Tools Profile, Police, and Punish the Poor (New York: St. Martin’s Press, 2018).
For an exploration of how civic “data dashboards” package these data up for the public, see
Shannon Mattern, “Mission Control: A History of the Urban Dashboard,” Places Journal, March
2015, https://placesjournal.org/article/mission-control-a-history-of-the-urban-dashboard/.
32. For evidence of Catherine’s exceptionally interesting Maine Coon cat named n00b, see
https://www.instagram.com/p/BgxGicVhhTW/.
33. Yoree Koh, “Forget Fingerprints: Car Seat IDs Driver’s Rear End,” Wall Street Journal,
January 18, 2012, https://blogs.wsj.com/drivers-seat/2012/01/18/forget-fingerprints-car-seat-ids
-drivers-rear-end/.
34. For more information on PredPol, see https://www.predpol.com/technology/. On the racist
history of policing, see Browne, Dark Matters; Benjamin, Race after Technology; and O’Neil, Weapons of Math Destruction.
35. ”About Us,” PredPol, accessed July 23, 2019, https://www.predpol.com/about/.
36. Even after the legal strictures of slavery were lifted with the ratification of the Thirteenth
Amendment, in 1865, the proliferation of so-
called Black codes abounded. These were laws
passed primarily in the South that restricted Black citizens’ freedom of movement, access to
opportunities, and protection under the law. Although they were challenged by the public and
in the in courts, they were difficult to fully dismantle. Indeed, in most Southern states, they
were simply replaced with regulations that used vague language to justify the same anti-Black
policing and violence. Those regulations were reinforced by the introduction of Jim Crow laws
in the late nineteenth and early twentieth centuries, which legalized racial segregation across the
South. Scholars such as Michelle Alexander, in The New Jim Crow: Mass Incarceration in the Age of
Colorblindness (New York: New Press, 2012), and filmmakers such as Ava DuVernay, in The 13th
(Kandoo Films, 2016), have demonstrated incontrovertible evidence that this history is not over
and persists today in mass incarceration and biased police practices.
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37. There is now a whole podcast devoted to the question of whether a particular technology
should exist or not: see Catarina Fake, “Should This Exist?,” accessed April 3, 2019, https://
shouldthisexist.com/.
38. To learn more about Data for Black Lives, visit http://d4bl.org/.
39. See the Stop LAPD Spying Coalition report, “To Observe and to Suspect”: A Peoples Audit of the
Los Angeles Police Department’s Special Order 1, Stop LAPD Spying Coalition, April 2, 2013, https://
stoplapdspying.org/wp-content/uploads/2013/04/PEOPLES-AUDIT-UPDATED-APRIL-2-2013
-A.pdf.
40. See Julia Angwin, Jeff Larson, Surya Mattu, and Lauren Kirchner, “Machine Bias,” ProPublica,
May 23, 2016, https://www.propublica.org/article/machine-bias-risk-assessments-in-criminal
-sentencing; and Adriana Gallardo, “Lost Mothers: How We Collected Nearly 5,000 Stories
of Maternal Harm,” ProPublica, March 20, 2018, https://www.propublica.org/article/how-we
-collected-nearly-5-000-stories-of-maternal-harm. We discuss risk assessment algorithms in detail
in chapter 2, and maternal mortality in chapter 1.
41. See, for example, Lize Mogel, Walking the Watershed (2016–present), accessed July 23, 2019,
http://www.publicgreen.com/projects/watershed.html; and Stephanie Dinkins, Not the Only One
(2017), accessed July 23, 2019, https://www.stephaniedinkins.com/ntoo.html.
42. People often say that there are two broad kinds of data: quantitative data, consisting of numbers (e.g., how many siblings you have), and qualitative data, consisting of words and categories
(e.g., what color is your shirt?). As we will show in chapter 4, any time there is a binary, there
is usually also a hierarchy, and in this case it is that quantitative data can be incorrectly perceived as “better” than qualitative data for being more objective, true, generalizable, larger scale,
and so on. Feminist researchers have consistently demonstrated the need to collect qualitative
data as well, as they can often (but, of course, not always) capture more nuance and detail than
numbers.
43. This phenomenon, though new to data science, is unfortunately very, very old. In their now-
classic book, Witches, Midwives, and Nurses: A History of Women Healers, Barbara Ehrenreich and
Deirdre English detail the history of obstetrics in the United States, in which evidence-driven
female midwives were replaced by ridiculous-theory-having male obstetricians after the advent
of formal medical schools. The same phenomenon can be found in the kitchen, with women
performing most home cooking, unpaid altogether, while men attend culinary school to become
celebrity chefs. See Barbara Ehrenreich and Deirdre English, Witches, Midwives, and Nurses: A History of Women Healers (New York: The Feminist Press, [1973] 2010).
44. See bell hooks, Feminism Is for Everybody: Passionate Politics (New York: Pluto Press, 2000).

1 The Power Chapter
1. Serena Williams, “Meet Alexis Olympia Ohanian Jr. You have to check out link in bio for her
amazing journey. Also check out my IG stories 😍😍❤❤,” September 13, 2017, https://www
.instagram.com/p/BY-7H9zhQD7/.
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2. See Serena Williams, Facebook, January 15, 2018, https://www.facebook.com/SerenaWilliams/
videos/10156086135726834/.
3. Nina Martin and Renee Montagne, “Nothing Protects Black Women from Dying in Pregnancy
and Childbirth,” ProPublica, December 7, 2017, https://www.propublica.org/article/nothing
-protects-black-women-from-dying-in-pregnancy-and-childbirth.
4. See New York City Department of Health and Mental Hygiene, Severe Maternal Morbidity in New
York City, 2008–2012 (New York, 2016), https://www1.nyc.gov/assets/doh/downloads/pdf/data/
maternal-morbidity-report-08-12.pdf.
5. SisterSong, National Latina Institute for Reproductive Health, and Center for Reproductive
Rights, Reproductive Injustice: Racial and Gender Discrimination in U.S. Health Care (New York:
Center for Reproductive Rights, 2014), https://tbinternet.ohchr.org/Treaties/CERD/Shared%20
Documents/USA/INT_CERD_NGO_USA_17560_E.pdf.
6. USA Today’s ongoing reporting on maternal mortality can be found at https://www.usatoday
.com/series/deadlydeliveries/.
7. Robin Fields and Joe Sexton, “How Many American Women Die from Causes Related to Pregnancy or Childbirth? No One Knows,” ProPublica, October 23, 2017, https://www.propublica
.org/article/how-many-american-women-die-from-causes-related-to-pregnancy-or-childbirth.
8. In studies that try to infer maternal mortality through other indicators, like hospital records,
what has been consistently shown is that the United States is one of the only countries in the
world where maternal morbidity is increasing for all races, and increasing even more steeply for
Black and brown women. For example, between 2000 and 2014, the CDC reported a 26.6 percent
increase in the maternal mortality ratio in the United States. A 2018 report, Trends and Disparities in Delivery Hospitalizations Involving Severe Maternal Morbidity, 2006–2015, showed that life-
threatening complications increased for all races and ethnicities during that time. In 2015, dying
in the hospital was three times more likely for Black mothers than for white mothers. There was
no change in the disparity between white mothers and Black mothers during the period that the
data covered.
9. According to the 2018 Newspaper Diversity Survey led by researcher Meredith Clarke for the
American Society of News Editors, ProPublica’s leadership is 89 percent white, with no Black
people in leadership positions, and USA Today’s leadership is 85 percent white. See https://www
.asne.org/diversity-survey-2018.
10. As we wrote this chapter, people were tweeting #believeblackwomen (see https://twitter.com/
search?q=believeblackwomen&src=typd) to grieve the death of a young Black woman named
Lashonda Hazard who was pregnant and experiencing severe pain. She died at Women and
Infants Hospital in Rhode Island after posting on Facebook that medical staff weren’t listening to
her. In response, a community organization named Sista Fire RI wrote an open letter to the hospital calling for an end to what they characterized as a pattern of racialized gender violence: “In a
state that does not put Black women or women of color first, we believe and trust Black women.”
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See https://docs.google.com/forms/d/e/1FAIpQLSd-B1sBFiip8tB41L-q3j5vu75qwLxVA9a3h5toX53lMEifFA/viewform, accessed May 11, 2019.
11. Lindsay Schallon, “Serena Williams on the Pressure of Motherhood: ‘I’m Not Always Going to
Win,’” Glamour, April 27, 2018, https://www.glamour.com/story/serena-williams-motherhood
-activism-me-too.
12. Schallon, “Serena Williams on the Pressure of Motherhood.”
13. Patricia Hill Collins, Black Feminist Thought: Knowledge, Consciousness, and the Politics of
Empowerment (New York: Routledge, 2008), 21.
14. Even then, Native Americans of all genders were still legally excluded from voting—at least
for another few years—since they had yet to be granted US citizenship. The Fourteenth Amendment explicitly excluded Native Americans from US citizenship—another instance of oppression
being codified in the structural domain of the matrix of domination. In 1924, the passage of the
Indian Citizenship Act granted joint US citizenship to all Native Americans, clearing the path for
enfranchisement. But it would take until 1962 for the last US state (New Mexico) to change its
laws so that all Native Americans could vote. Even then, obstacles abounded; the 1965 Voting
Rights Act offered additional legal language to contest disenfranchisement, but that act is in the
process of being dismantled by the Supreme Court (as of 2013, with Shelby County v. Holder),
which threatens many of its protections. On the subject of voting rights in the United States,
it’s also worth pointing out that Puerto Rico did not have universal suffrage until 1935, and like
other US territories, still does not have voting power in the US Congress or representation in the
electoral college.
15. Other disenfranchisement methods devised over the years have included undue wait times
for registering to vote, having to pay a tax to vote, or having to take a test about the Constitution.
Well through the passage of the Voting Rights Act of 1965, Black and brown people seeking
to vote faced threats of bodily harm. Note that the history of voter suppression perpetrated by
white people on people of color is not over. One need only consider the 2018 gubernatorial
election in Georgia, in which Brian Kemp, secretary of state and a white man, presided over his
own gubernatorial race against Stacey Abrams, a Black woman. In his capacity as secretary of
state, his actions included purging voter rolls and putting fifty-three thousand voter registrations on hold, 70 percent of which were for voters of color. Long lines and technical problems
plagued the election day efforts, and the NAACP and ACLU sued the state of Georgia for voting
irregularities. In short, voter suppression—enacted in the disciplinary domain of the matrix of
domination—is alive and well. See German Lopez, “Voter Suppression Really May Have Made
the Difference for Republicans in Georgia,” Vox, November 7, 2018, https://www.vox.com/
policy-and-politics/2018/11/7/18071438/midterm-election-results-voting-rights-georgia-florida.
16. Note that the disciplinary domain does not just have to do with government power and
policy, but also with corporate, private, and institutional policies. A particular company prohibiting its workers from leaving early to vote or penalizing those who distribute information about
voting on the factory floor is an example of the disciplinary domain.
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17. Eleanor Barkhorn, “‘Vote No on Women’s Suffrage’: Bizarre Reasons for Not Letting Women
Vote,” Atlantic, November 6, 2012, https://www.theatlantic.com/sexes/archive/2012/11/vote-no
-on-womens-suffrage-bizarre-reasons-for-not-letting-women-vote/264639/.
18. This is a point that Collins underscores: “Oppression is not simply understood in the
mind—it is felt in the body in myriad ways,” she writes (Black Feminist Thought, 293).
19. For further explanation of why minoritized makes more sense to use than minority, see
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writes in the first post on her blog, you might be a feminist killjoy if you “have ruined the atmosphere by turning up or speaking up” or “have a body that reminds people of histories they
find disturbing” or “are angry because that’s a sensible response to what is wrong.” The feminist killjoy exposes racism and sexism, but “for those who do not have a sense of the racism or
sexism you are talking about, to bring them up is to bring them into existence.” In the process of
exposing the problem, the feminist killjoy herself becomes a problem. She is “causing trouble” or
getting in the way of the happiness of others by bringing up the issue. For example, a personal
killjoy moment from the book-writing process happened when Catherine shared the topic of the
book with a former professor, who responded that she should stay focused on data literacy and
not become one of those “grumpy feminists” who were uncomfortable with their sexuality and
sought to make problems for people. For the record, Catherine is not grumpy, feels confident in
her sexuality, and is working on the killjoy skills of making more feminist problems for people.
Read more about how to navigate being or becoming a feminist killjoy at feministkilljoys.com, or
see Sara Ahmed, Living a Feminist Life (Durham, NC: Duke University Press, 2017).
21. Feminist methods involve continually asking who questions, as AI researcher Michael Muller
has observed: By whom, for whom, who benefits, who is harmed, who speaks, who is silenced.
Muller articulated what some of the who questions are for human-computer interaction in his
essay “Feminism Asks the ‘Who’ Questions in HCI,” Interacting with Computers 23, no. 5 (2011):
447–449, and in this book we articulate what some of the who questions are for data science.
22. “Bureau of Labor Statistics Data Viewer,” US Bureau of Labor Statistics, 2019, accessed April
10, 2019, https://beta.bls.gov/dataViewer/view/timeseries/LNU02070002Q.
23. “Data Brief: Women and Girls of Color in Computing,” Women of Color in Computing
Collaborative, 2018, accessed April 10, 2019, https://www.wocincomputing.org/wp-content/
uploads/2018/08/WOCinComputingDataBrief.pdf.
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Race and Power in AI,” AI Now Institute, 2019, https://ainowinstitute.org/discriminatingsystems
.pdf.
25. Christianne Corbett and Catherine Hill, Solving the Equation: The Variables for Women’s Success in Engineering and Computing, American Association of University Women (Washington, DC:
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2015). For comparison, 26% women graduates today is the same percentage of women computer
science graduates in 1974, and in subfields like machine learning, the proportion of women is far
less. As per the points made in this chapter, even knowing the exact extent of the disparity is challenging. According to a 2014 Mother Jones report about diversity in Silicon Valley, tech firms convinced the US Labor Department to treat their demographics as a trade secret and didn’t divulge
any data until after they were sued by Mike Swift of the San Jose Mercury News. See Josh Harkinson,
“Silicon Valley Firms Are Even Whiter and More Male Than You Thought” Mother Jones, May 29,
2014. There are analyses that have obtained the data in other ways. For example, a gender analysis by data scientists at LinkedIn has shown that tech teams at tech companies have far less gender
parity than tech teams in other industries, including healthcare, education, and government. See
Sohan Murthy, “Measuring Gender Diversity with Data from LinkedIn,” LinkedIn (blog), June
17, 2015.
26. See Nadya A. Fouad, “Leaning in, but Getting Pushed Back (and Out),” presentation at the
American Psychological Association, August 2014, https://www.apa.org/news/press/releases/2014/
08/pushed-back.pdf.
27. In the case of a different resume screening tool (not the one developed by Amazon), it was
found that the most predictive factors of job performance success were whether someone was
named “Jared” and if they had played lacrosse. We might laugh at the absurdity of such random
and specific details, but note how they tell us a lot about the group characteristics of who is
getting hired: Jared is a mostly men’s name, a mostly white name, and lacrosse—in spite of its
Native American origins—is an expensive and predominantly elite, white sport. On biased job
algorithms, see Dave Gershgorn, “Companies Are on the Hook if Their Hiring Algorithms Are
Biased,” Quartz, October 22, 2018, https://qz.com/1427621/companies-are-on-the-hook-if-their
-hiring-algorithms-are-biased/; and Rachel Kraus, “Amazon’s Sexist AI Has a Deeper Problem
than Code,” Mashable, October 10, 2018, https://mashable.com/article/amazon-sexist-recruiting
-algorithm-gender-bias-ai/#VSsbMcGmvqqa. On the origins of lacrosse, see Anthony Aveni, “The
Indian Origins of Lacrosse,” Colonial Williamsburg Journal (Winter 2010).
28. Safiya Umoja Noble, Algorithms of Oppression: How Search Engines Reinforce Racism (New York:
NYU Press, 2018), 80–81.
29. Feminist legal scholar Martha R. Mahoney summarizes the effect of this privilege hazard with
respect to race: “A crucial part of the privilege of a dominant group is the ability to see itself as
normal and neutral. This quality of being ‘normal’ makes whiteness and the racial specificity of
our own lives invisible as air to white people, while it is visible or offensively obvious to people
defined outside the circle of whiteness.” The passage appears in “Whiteness and Women, In Practice and Theory: A Response to Catherine McKinnon,” Yale Journal of Law & Feminism 5, no. 2
(1993): 217–251.
30. From Anita Gurumurthy’s keynote address at Data Justice 2018, Cardiff University.
31. Kate Crawford, “Artificial Intelligence’s White Guy Problem,” New York Times, June 26,
2016, https://www.nytimes.com/2016/06/26/opinion/sunday/artificial-intelligences-white-guy
-problem.html.
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32. Cis het is shorthand for cisgender heterosexual. These are two dominant group identities: a
person is cisgender when their gender identity matches the sex that they were assigned at birth,
and a person is heterosexual when they are sexually attracted to people of the opposite sex.
33. Facial analysis software is used to detect faces in a larger image, such as when some digital
cameras create outlines around any faces that they detect in a frame. Facial recognition is when
the software both detects a face and then matches that face against a database to cross-reference
the face with personal information, such as name, demographics, criminal history, and so on.
34. Blackface refers to the racist practice of predominantly non-Black performers painting their
faces to signal their caricatured representation of Black people. The tradition has a long history,
and has directly contributed to the spread of racist stereotypes about Black people. On its history, see Eric Lott, Love and Theft: Blackface Minstrelsy and the American Working Class (New York:
Oxford University Press, 1993). On some contemporary manifestations, see Lauren Michele Jackson, “We Need to Talk about Digital Blackface in Reaction GIFs,” Teen Vogue, August 2, 2017,
https://www.teenvogue.com/story/digital-blackface-reaction-gifs.
35. See Joy Buolamwini and Timnit Gebru, “Gender Shades: Intersectional Accuracy Disparities
in Commercial Gender Classification,” Proceedings of Machine Learning Research 81 (2018): 1–15,
http://proceedings.mlr.press/v81/buolamwini18a/buolamwini18a.pdf.
36. Training automated systems involves using training data to teach the model how to classify
things. For example, in the case of Buolamwini’s work, the training data would consist of images
with and without faces, and the model would be trained to detect whether or not there is a face
in each image and, if so, to identify the specific location of the face. Once the model is trained,
it is evaluated using another dataset—called a test dataset—to determine whether the model
works only on the training data or whether it is likely to perform well with new data. Finally,
once the model has been tested, it is evaluated again with what’s called a benchmarking dataset.
Benchmarking data consists of an agreed upon standard dataset that makes possible to compare
different models—so a researcher could say something like, “The facial detection model from X
university performed at 90 percent accuracy, whereas the model from Y corporation performed at
87 percent accuracy.”
37. For a full list of media outlets that have written about Buolamwini’s work, see https://www
.poetofcode.com/press.
38. In Artificial Unintelligence (Cambridge, MA: MIT Press, 2018), data journalist and professor
Meredith Broussard outlines the concept of technochauvinism: the belief that the technological
solution to a problem is the right one. She argues that artificial intelligence is often not the most
efficient, nor most effective, nor even a remotely adequate solution to a given problem at hand.
39. In her book White Fragility, DiAngelo goes further, demonstrating how racial innocence can
be viewed as a deliberate social strategy for maintaining power and dominance in society. In
Racial Innocence, literary scholar Robin Bernstein explores its historical roots. See White Fragility:
Why It’s So Hard for White People to Talk about Racism (London: Penguin Books, 2019); and Racial
Innocence: Performing American Childhood from Slavery to Civil Rights (New York: NYU Press, 2011).
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Ratha, Rogerio Feris, and John R. Smith, “Diversity in Faces,” IBM Research, 2019, https://arxiv
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-consent.html.
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February 12, 2018, 7:58 p.m., https://twitter.com/ShovelRemi/status/963215680559489024.
46. “Research shows facial analysis technology is susceptible to bias and even if accurate can be
used in ways that breach civil liberties. Without bans on harmful use cases, regulation, and public
oversight, this technology can be readily weaponized, employed in secret government surveillance, and abused in law enforcement,” Buolamwini warns. In early 2019, the AJL collaborated
with the Center on Technology & Privacy at Georgetown Law to launch the Safe Face Pledge, a
set of four ethical commitments that businesses and governments make when using facial analysis technology. Many AI companies and prominent researchers have signed the Safe Face Pledge
at the time of this writing. Notably, Amazon, which sells its Rekognition technology to police
departments around the country, has not signed and has actively attacked Buolamwini’s research.
In response, top AI researchers have come to her defense and have called on Amazon to stop
selling Rekognition to police departments. See Matt O’Brien, “Face Recognition Researcher Fights
Amazon over Biased AI,” Associated Press, April 3, 2019, https://apnews.com/24fd8e9bc6bf485c8a
ff1e46ebde9ec1. For other references, see Joy Buolamwini, “AI Ain’t I a Woman?,” YouTube video,
3:32, June 2018, https://www.youtube.com/watch?v=QxuyfWoVV98; Joy Buolamwini, “How
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data, see Morgan Currie, Britt S. Paris, Irene Pasquetto, and Jennifer Pierre,
“The Conundrum of Police Officer-Involved Homicides: Counter-Data in Los Angeles County,”
Big Data & Society 3, no. 2 (2016): 1–14. On data activism, see Stefania Milan and Lonneke Van
Der Velden, “The Alternative Epistemologies of Data Activism,” Digital Culture & Society 2, no. 2
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56. Femicide is a term first used publicly by feminist writer and activist Diana Russell in 1976
while testifying before the first International Tribunal on Crimes Against Women. Her goal was
to situate the murders of women in a context of unequal gender relations. In this context, men
use violence to systematically dominate and exert power over women. And the research bears
this out. While male victims of homicide are more likely to have been killed by strangers, a 2009
report published by the World Health Organization and partners notes a “universal finding in all
regions” that women are far more likely to have been murdered by someone they know. Femicide includes a range of gender-related crimes, including intimate and interpersonal violence,
political violence, gang activity, and female infanticide. Such deaths are often depicted as isolated
incidents and treated as such by authorities, but those who study femicides characterize them as
a pattern of underrecognized and underaddressed systemic violence. See World Health Organization, Strengthening Understanding of Femicide: Using Research to Galvanize Action and Accountability
(Washington, DC: Program for Appropriate Technology in Health [PATH], InterCambios, Medical
Research Council of South Africa [MRC], and World Health Organization [WHO], 2009), 110.
57. See Maria Salguero’s map at https://feminicidiosmx.crowdmap.com/ and https://www
.google.com/maps/d/u/0/viewer?mid=174IjBzP-fl_6wpRHg5pkGSj2egE&ll=23.942983359872816
%2C-101.9008685&z=5.
58. Indeed, Marisela Escobedo Ortiz, the mother of one such victim, was herself shot at point-
blank range and killed while demonstrating in front of the Governor’s Palace in Chihuahua in
2010.
59. The toll now stands at more than 1,500. Three hundred women were killed in Juárez in 2011
alone, and only a tiny fraction of those cases have been investigated. The problem extends beyond
Ciudad Juárez and the state of Chihuahua to other states, including Chiapas and Veracruz.
60. Strengthening Understanding of Femicide states that “instances of missing, incorrect, or incomplete data mean that femicide is significantly underreported in every region.” See World Health
Organization, Strengthening Understanding of Femicide, 4.
61. After three years of investigating, the commission, chaired by politician Marcela Lagarde,
found that femicide was indeed occurring and that the Mexican government was systematically
failing to protect women and girls from being killed. Lagarde suggested that femicide be considered, “a crime of the state which tolerates the murders of women and neither vigorously investigates the crimes nor holds the killers accountable.” See World Health Organization, Strengthening
Understanding of Femicide, 11.
62. See Maria Rodriguez-
Dominguez, “Femicide and Victim Blaming in Mexico, Council
on Hemispheric Affairs, October 2, 2017, http://www.coha.org/wp-content/uploads/2017/10/
Maria-Rodriguez-Femicidio-Mexico-.pdf.
63. Mara Miranda (@MaraMiranda25), “#SiMeMatan es porque me gustaba salir de noche y
tomar mucha cerveza ... ,” Twitter, May 5, 2017, 11:17 a.m., https://twitter.com/MaraMiranda25/
status/860559096285720581. For an in-depth study of the hashtag and its use in social and
political organizing, see Elizabeth Losh, Hashtag (New York: Bloomsbury, 2019).
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64. Missing data is not a new problem; the fields of critical cartography and critical GIS have
long considered the phenomenon of missing data. Contemporary examples of missing data
and counterdata collection include “The Missing and Murdered Indigenous Women Database,” created by doctoral student Annita Lucchesi, which tracks Indigenous women who are
killed or disappear under suspicious circumstances in the United States and Canada (https://
www.sovereign-bodies.org/mmiw-database). Jonathan Gray, Danny Lämmerhirt, and Liliana
Bounegru also wrote a report which includes case studies of citizen involvement in collecting
data on drones, police killings, water supplies, and pollution. See “Changing What Counts: How
Can Citizen-Generated and Civil Society Data Be Used as an Advocacy Tool to Change Official
Data Collection?,” 2016, https://dx.doi.org/10.2139/ssrn.2742871. Environmental health and
justice is an area in which communities are out front collecting data when agencies refuse or
neglect to do so. The MappingBack Network (http://mappingback.org/home_en/aboutus/) provides mapping capacity and support to Indigenous communities fighting extractive industries,
and Sara Wylie, cofounder of Public Lab, works with communities impacted by fracking to measure hydrogen sulfide using low-cost DIY sensors. See Sara Wylie, Elisabeth Wilder, Lourdes Vera,
Deborah Thomas, and Megan McLaughlin, “Materializing Exposure: Developing an Indexical
Method to Visualize Health Hazards Related to Fossil Fuel Extraction,” Engaging Science, Technology, and Society 3 (2017): 426–463. Indigenous cartographers Margaret Wickens Pearce and Renee
Pualani Louis describe cartographic techniques for recuperating Indigenous perspectives and
epistemologies (often absent or misrepresented) into GIS maps. See Margaret Pearce and Renee
Louis, “Mapping Indigenous Depth of Place,” American Indian Culture and Research Journal 32,
no. 3 (2008): 107–126. All that said, participatory data collection efforts have their own silences,
as Heather Ford and Judy Wajcman show in their study of the “missing women” of Wikipedia:
“‘Anyone Can Edit,’ Not Everyone Does: Wikipedia’s Infrastructure and the Gender Gap,” Social
Studies of Science 47, no. 4 (2017): 511–527.
65. Jonathan Stray, The Curious Journalist’s Guide to Data (New York: Columbia Journalism
School, 2016).
66. Virginia Eubanks, Automating Inequality: How High-Tech Tools Profile, Police, and Punish the
Poor (New York: St. Martin’s Press, 2018).
67. “The data are not neutral” is a recurring theme of data feminism. This doesn’t mean that
data are never useful, just that they are never neutral representations of some sort of essential
truth. Examining and understanding the asymmetries of power in the data collection environment (that lead to inequities in the dataset itself) is one of the key responsibilities of the feminist
data scientist.
68. Charles Duhigg, “How Companies Learn Your Secrets,” New York Times, February 19, 2012.
69. Duhigg, “How Companies Learn Your Secrets.”
70. The Target “pregnancy prediction score” was more detection than actual prediction because
by the time the products were purchased, the customer was likely already pregnant.
71. “Clicking Clean,” Greenpeace, May 2015, accessed April 10, 2019, http://www.greenpeace
.org/usa/global-warming/click-clean/#top.
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72. Joshua S. Hill, “Facebook Los Lunas Data Center Boosted by 100 Megawatts of Solar,” CleanTechnica, October 23, 2018, https://cleantechnica.com/2018/10/23/facebook-los-lunas-data
-center-boosted-by-100-megawatts-of-solar/.
73. Marie C. Baca, “It’s Official: Facebook Breaks Ground in New Mexico Next Month,” Albuquerque Journal, September 15, 2016, https://www.abqjournal.com/844876/facebook-picks-los-lunas
-for-its-data-center.html.
74. On the percentage, see “Women in U.S. Congress 2018,” Rutgers Eagleton Institute of Politics, December 13, 2018, https://cawp.rutgers.edu/women-us-congress-2018. On the wealth, see
David Hawkings, “Wealth of Congress: Richer than Ever, but Mostly at the Very Top,” Roll Call,
February 27, 2018, https://www.rollcall.com/news/hawkings/congress-richer-ever-mostly-top.
75. A good visual exploration of the whiteness and the maleness of power across domains can
be seen in a photographic data visualization: Haeyoun Park, Josh Keller, and Josh Williams, “The
Faces of American Power, Nearly as White as the Oscar Nominees,” New York Times, February 26,
2016, https://www.nytimes.com/interactive/2016/02/26/us/race-of-american-power.html.
76. See “The World’s Most Valuable Resource Is No Longer Oil, but Data,” Economist, May 6,
2017. For a list of these CEOs, see Michael Haupt, “‘Data Is the New Oil’—A Ludicrous Proposition,” Medium, May 2, 2016. If you want to hear many people in a row say the phrase, check out
the supercut by Neil Perry, “MyDataMyDollars_2018,” YouTube, January 28, 2019, https://youtu
.be/kKwr1Tp0TBA?t=587.
77. For example, once advertising giants like Facebook and Google have your gender, they can
turn around and use it against you. In 2018, Facebook was accused of gender discrimination
because it permitted employers to show job ads only to men. Part of this hinges on corporations’
reluctance to take responsibility for any of the content that passes through their platforms: Is
Facebook discriminating against women? Or merely letting its customers use Facebook data to
discriminate? The news article about the suit says that “Facebook said that it was still reviewing the ads but that it generally did not take down job ads that exclude a gender.” See Noam
Scheiber, “Facebook Accused of Allowing Bias Against Women in Job Ads,” New York Times,
September 18, 2018, https://www.nytimes.com/2018/09/18/business/economy/facebook-job-ads
.html. In another example, computer scientists scraped YouTube videos by transgender users and
used their images (without consent) to try to train an algorithm to recognize transgender faces.
People found their images included in scientific research papers about the technology when they
had never granted permission. Because of cissexism, this kind of unethical practice poses severe
risk of harm to transgender users in the form of discrimination and violence. See James Vincent, “Transgender YouTubers Had Their Videos Grabbed to Train Facial Recognition Software,”
Verge, August 22, 2017, https://www.theverge.com/2017/8/22/16180080/transgender-youtubers-ai
-facial-recognition-dataset. For an example from the government sector with even more severe
ethical implications, see Keyes, Stevens, and Wernimont, “The Government Is Using the Most
Vulnerable People.”
78. In their widely cited paper “Critical Questions for Big Data,” danah boyd and Kate Crawford
outlined the challenges of unequal access to big data, noting that the current configuration (in
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which corporations own and control massive stores of data about people) creates an imbalance
of power in which there are “Big Data rich” and “Big Data poor.” Boyd and Crawford, “Critical
Questions for Big Data: Provocations for a Cultural, Technological, and Scholarly Phenomenon,”
Information, Communication & Society 15, no. 5 (2012): 662–679. Media scholar Seeta Peña Gangadharan has detailed how contemporary data profiling disproportionately impacts the poor, communities of color, migrants, and Indigenous groups. See Seeta Gangadharan, “Digital Inclusion
and Data Profiling,” First Monday 17, no. 5 (April 13, 2012). Social scientist Zeynep Tufecki warns
that corporations have emerged as “power brokers” with outsized potential to influence politics
and publics precisely because of their exclusive data ownership. See Zeynep Tufekci, “Engineering
the Public: Big Data, Surveillance and Computational Politics,” First Monday, 19, no. 7 (July 2,
2014). And in advancing the idea of Black data to refer to the intersection of informatics and
Black queer life, Shaka McGlotten states, “How can citizens challenge state and corporate power
when those powers demand we accede to total surveillance, while also criminalizing dissent?” See
Shaka McGlotten, “Black Data,” in No Tea, No Shade: New Writings in Black Queer Studies (Durham,
NC: Duke University Press, 2016), 262–286.
79. Indeed, four prominent Black maternal health scholars and leaders wrote an essay titled “An
Inconvenient Truth: You Have No Answer That Black Women Don’t Already Possess.” They assert
that we should use this moment of increased attention to uplift the work that Black women are
already doing, including the “support of Black women in paid, leadership and research roles.”
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80. See Jochen Profit, Jeffrey B. Gould, Mihoko Bennett, Benjamin A. Goldstein, David Draper,
Ciaran S. Phibbs, and Henry C. Lee, “Racial/Ethnic Disparity in NICU Quality of Care Delivery,”
Pediatrics 140, no. 3 (2017) : e20170918; as well as Kelly M. Hoffman, Sophie Trawalter, Jordan
R. Axt, and M. Norman Oliver, “Racial Bias in Pain Assessment and Treatment Recommendations, and False Beliefs about Biological Differences between Blacks and Whites,” Proceedings of
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interesting problems over there at AWS, however, I would never consider working for Amazon
until you drop your AWS contract with Palantir.” (Palantir provides software to US Immigration
Customs and Enforcement, the agency responsible for separating thousands of young children
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66. These concepts ranged from basic topics like ratios and probability to more advanced ideas
about combinatorics and modeling For more on the City Digits curriculum, see “City Digits:
Local Lotto,” Center for Urban Pedagogy, accessed July 30, 2019, http://welcometocup.org/
Projects/CityStudies/CityDigits. Their curriculum was aligned with the Common Core standards
for the state of New York.
67. For recent reportage on this phenomenon, see Meghan Keneally, “Mega Millions Lottery:
Where Does Lottery Money Go in Different States,” ABC News, October 22, 2018, https://
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68. Laurie H. Rubel, Vivian Y. Lim, Maren Hall-Wieckert, and Mathew Sullivan, “Teaching Mathematics for Spatial Justice: An Investigation of the Lottery,” Cognition and Instruction 34, no. 1
(2016): 1–26.
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69. Youth came up with scenarios to illustrate these probabilities. For example, you would have
to drink 15,444 Arizona iced teas to consume four million calories; or wait sixty-one years for
four million M subway trains to pass you on the platform.
70. As Rubel describes: “We brought them to Brooklyn College to present to faculty there. We
had a group of New York City school kids, and each kid led a small group of faculty from lots of
disciplines, showing them how to read the maps and how to interpret some of the data. That was
neat.” The students subsequently presented at Math for America (https://mathforamerica.org/
our-model) and a national conference on math and social justice in San Francisco. Quote from
Laurie Rubel, interview by Catherine D’Ignazio, July 25, 2018.
71. This is not to say that these women identified themselves as feminists; we note only that
the identities of organizational leadership matter in ways that are both symbolic and material.
They reflect how much an organization has prioritized the voices of minoritized bodies and,
conversely, how much “privilege hazard” the organization faces by overvaluing the voices of
majoritized bodies.
72. Rubel et al., “Teaching Mathematics for Spatial Justice.”
73. Rubel et al., “Teaching Mathematics for Spatial Justice.”
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1. Alberto Cairo, “Emotional Data Visualization: Periscopic’s ‘U.S. Gun Deaths’ and the Challenge of Uncertainty,” Peachpit, April 3, 2013, http://www.peachpit.com/articles/article.aspx
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6. Haraway goes so far as to link the god trick of visualization with vision itself. She writes, “The
eyes have been used to signify a perverse capacity—honed to perfection in the history of science
tied to militarism, capitalism, colonialism, and male supremacy—to distance the knowing subject
from everybody and everything in the interests of unfettered power.” The redlining map in chapter 2 is a perfect example of such unfettered power: the pretense of distance and omniscience in
the service of gender and race oppression. Donna Haraway, “Situated Knowledges: The Science
Question in Feminism and the Privilege of Partial Perspective,” Feminist Studies 14, no. 3 (1988):
575–599.
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15. Since the 1950s, there has been a line of research focused on the important framing effects
of titles of news articles on interpretation. More recently, scholars are showing that titles of visualizations are similarly important anchors for people to make sense of data graphics in popular
media. For example, see Michelle A. Borkin, Zoya Bylinskii, Nam Wook Kim, Constance May
Bainbridge, Chelsea S. Yeh, Daniel Borkin, Hanspeter Pfister, and Aude Oliva, “Beyond Memorability: Visualization Recognition and Recall,” IEEE Transactions on Visualization and Computer
Graphics 22, no. 1 (2016): 519–528.
16. See Stray, “The Curious Journalist’s Guide to Data.”
17. See Hullman and Diakopoulos, “Visualization Rhetoric.”
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104, no. 3 (September 1995): 331–349.
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Theory,” Signs: Journal of Women in Culture and Society 13, no. 3 (1988): 405–436.
22. Nieca Goldberg, Women Are Not Small Men: Life-Saving Strategies for Preventing and Healing
Heart Disease in Women (New York: Ballantine Books, 2002).
23. Most studies also continue to treat sex and gender as binary classifications, which they are
not. (We address that in the next chapter.) And for more on what Carolina Criado-Perez calls the
gender data gap, check out her book Invisible Women: Data Bias in a World Designed for Men (New
York: Abrams, 2019).
24. Resisting binary thinking is a multipurpose tool in the feminist toolbox. We discuss the false
gender binary in chapter 4. Feminist thinkers have demonstrated how other binaries also need a
complete rethinking—like reason/emotion, nature/culture, subject/object, body/world, speaker/
receiver, universal/particular, facts/values, and traditional/modern, among others. In short,
beware binaries! They are probably hiding a hierarchy behind them.
25. Evelyn Fox Keller and Barbara McClintock, A Feeling for the Organism: The Life and Work of
Barbara McClintock, 10th anniversary ed. (New York: Freeman, 1984).
26. Luke Stark, “Come on Feel the Data (and Smell It),” Atlantic, May 19, 2014, https://www
.theatlantic.com/technology/archive/2014/05/data-visceralization/370899/.
27. If you’re interested in appetites, Lauren’s historical research deals with the cultural significance of appetite and eating in the early United States. See Lauren F. Klein, An Archive of Taste:
Race and Eating in the Early United States (Minneapolis: University of Minnesota Press, 2020).
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28. “Vision Impairment and Blindness,” World Health Organization, October 11, 2018, http://
www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment.
29. Aimi Hamraie, “A Smart City Is an Accessible City,” Atlantic, November 6, 2018, https://www
.theatlantic.com/technology/archive/2018/11/city-apps-help-and-hinder-disability/574963/.
30. You can see the full performance of A Sort of Joy (Thousands of Exhausted Things) at https://
vimeo.com/133815147.
31. This critique is at least as old as Linda Nochlin’s canonical 1971 essay: “Why Have There
Been No Great Women Artists?,” in Woman in Sexist Society: Studies in Power and Powerlessness, ed.
Vivian Gornick and Barbara Moran (New York: Basic Books, 1971), 344–366.
32. By Whitney Chadwick in Guerrilla Girls, Confessions of the Guerilla Girls (New York: HarperCollins, 1995).
33. Feminist ruckuses with the Metropolitan Transit Authority continue today. In 2015, the
menstruation start-up company THINX was also told their ads—featuring women with eggs and
grapefruit—were too suggestive and that the word period wouldn’t be allowed. After the public
cried foul (MTA trains were already cluttered with cleavage due to easily approved advertisements
for plastic surgery), the ads did run. In another subway-related incident, the woman-led sex toy
company Dame sued the MTA for censorship in 2019 when it refused to run Dame’s ads. See
Rachel Krantz, “THINX Underwear Ads on NYC Subway Are Up—but the Company Has Another
Big Announcement,” Bustle, November 9, 2015; and Leila Ettachfini, “MTA Quietly Bans Sex Toys
from Advertising on NYC Subway,” Vice, January 10, 2019.
34. Wattenberg states: “A moment of insight, in which people see facts and patterns for themselves, can be rhetorically powerful” (2). See Robert Kosara, Sarah Cohen, Jérôme Cukier, and
Martin Wattenberg, “Panel: Changing the World with Visualization,” in IEEE Visualization
Conference Compendium (Piscataway, NJ: IEEE, 2009).
35. In “The Eyes Have It,” Ben Shneiderman writes about the design of graphic user interfaces to
support data exploration for the purposes of analysis. There is clearly a different context and set
of goals than an artistic performance, yet folks in the information visualization community have
also showed how “overview first” doesn’t necessarily apply for all analytic tasks in user interface design either. Still, it’s useful to think about when “the whole picture” doesn’t (and can’t)
provide the whole emotional picture and determine what strategies one might pursue to do so.
See Shneiderman, “The Eyes Have It: A Task by Data Type Taxonomy for Information Visualizations,” The Craft of Information Visualization, September 1996, 364–371; and Timothy Luciani,
Andrew Burks, Cassiano Sugiyama, Jonathan Komperda, and G. Elisabeta Marai, “Details-First,
Show Context, Overview Last: Supporting Exploration of Viscous Fingers in Large-Scale Ensemble
Simulations,” IEEE Transactions on Visualization and Computer Graphics 25, no. 1 (August 20, 2018):
1225–1235.
36. D’Ignazio and Sutton were struck by the similarity of Boston coastline maps from the past
(seventeenth and eighteenth centuries) with the future predictions based on climate change (the
year 2100 estimated with a seven-foot storm surge). The neighborhoods that Bostonians created
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in the 1800s by trucking in gravel and dirt are the most vulnerable ones to rising sea levels in the
future. In Boston Coastline: Future Past, the artists led a walking tour of the past/future coastline
that was punctuated by microlectures from community members working on climate adaptation. Participants wore messages as they walked and then stenciled them into a timeline on the
Boston Common to close the walk. Catherine D’Ignazio and Andi Sutton, “Boston Coastline:
Future Past,” kanarinka.com, 2018, accessed March 13, 2019, http://www.kanarinka.com/project/
boston-coastline-future-past/.
37. Mikhail Mansion’s project is called “Two Rivers.” One chair sits on a platform in the Providence River and logs data about the currents and shifts in the water. Visitors to a gallery are
invited to sit on a second chair and feel, in real-time, the motion of the Providence River at a
distance. Mikhail Mansion, “Two Rivers (2011),” Vimeo, October 1, 2011, https://vimeo.com/
29885745.
38. The Data Zetu project (“our data” in Swahili), in collaboration with a number of partners
in Tanzania, ran the Data Khanga Design Challenge in which participants designed khangas—
fabrics that traditionally carry social messages in East Africa. Designers worked to incorporate statistics about gender equality and health into their khangas. Models wore the winning designs in
a fashion show to which all participants were invited. Maana Katuli, “Young Artists Use Fashion
and Data to Promote Dialog on Sexual Health,” Medium, March 28, 2018, https://medium.com/
data-zetu/young-artists-use-fashion-and-data-to-promote-dialog-on-sexual-health-517429662ec2.
39. Core Sample is a GPS-based sound walk by Teri Rueb from 2007. Teri Reub, “Core Sample—
2007,” Teri Rueb (blog), 2007, accessed March 13, 2019, http://terirueb.net/core-sample-2007/.
40. FM Radio Map from 2006 is a paper map that plots the location of commercial and pirate
radio stations in London. Viewers can use a modified radio to listen to each radio station by
placing metal contacts on the station locations. The back of the map uses graphite to conduct
electricity from the metal contacts to a small radio that tunes in to the station selected. Jo-Anne
Green, “Simon Elvins’ Silent London,” Networked_Music_Review (blog), July 11, 2006, http://
archive.turbulence.org/networked_music_review/2006/07/11/simon-elvins-silent-london/.
41. A Piece of the Pie by Annina Rüst leverages pie metaphors to make pie charts and literal, edible
pies. Her robot also tweets its data about gender representation in technical fields. Annina Rüst,
“A Piece of the Pie Chart”, 2013, accessed March 13, 2019, http://www.anninaruest.com/pie/.
42. A 2010 study by Scott Bateman and colleagues in computer science at the University of Saskatchewan found that “embellished” charts—such as bar charts in the form of monsters—do not
hinder people’s ability to accurately read them—and in fact, they are actually easier to remember.
When polled two to three weeks later, people were much more likely to recall the message of
an embellished chart over a minimalist chart that displayed the same data. People also thought
the “junk charts,” decorated with monsters, were more attractive and enjoyed them more.
(Duh. Who doesn’t like monsters better than bar charts?!) Likewise, in 2016, Michelle Borkin
and colleagues showed that visualizations that make use of novel presentation styles are more
memorable. Relating the visual form to the topical content of a chart can really work. So, as data
journalist Mona Chalabi says, “If it’s about farts, draw a butt for god’s sakes.” See Scott Bateman,
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Regan L. Mandryk, Carl Gutwin, Aaron Genest, David McDine, and Christopher Brooks, “Useful
Junk?: The Effects of Visual Embellishment on Comprehension and Memorability of Charts,”
in Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (New York: ACM,
2010), 2573–2582; Michelle A. Borkin, Zoya Bylinskii, Nam Wook Kim, Constance May Bainbridge, Chelsea S. Yeh, Daniel Borkin, Hanspeter Pfister, and Aude Oliva, “Beyond Memorability:
Visualization Recognition and Recall,” IEEE Transactions on Visualization and Computer Graphics
22, no. 1 (2015): 519–528; and Bryony Stone, “‘If It’s about Farts, Draw a Butt for God’s Sakes’:
Mona Chalabi Tells Us How to Illustrate Data,” It’s Nice That (blog), March 8, 2018, https://www.
itsnicethat.com/articles/mona-chalabi-illustration-internationalwomensday-080318.
43. You can read more about these chart forms and their purposes and functions at the Data
Visualisation Catalogue, https://datavizcatalogue.com/.
44. According to work by Sarah Belia and colleagues, researchers themselves have a hard time
understanding confidence intervals. See Sarah Belia, Fiona Fidler, Jennifer Williams, and Geoff
Cumming, “Researchers Misunderstand Confidence Intervals and Standard Error Bars,” Psychological Methods 10, no. 4 (2005): 389–396.
45. Take, for example, the weather report. Forecasts such as “There’s a 30 percent chance of rain
tomorrow” are generally interpreted by the public to mean “It will rain 30 percent of the time”
or “It will rain in 30 percent of my area,” and not as a 30 percent probability of it raining. The
standard meteorological measure is probability of precipitation (PoP), which takes both time and
geography into account. PoP is calculated by multiplying a confidence measure (that rain will
occur somewhere in a geographic area in a given time period) by an area measure (the percentage
of the geographic area that will receive any rain in a given time period). In an installment of
her series Just the Facts, data journalist Mona Chalabi detailed how the weather industry has an
acknowledged “wet bias,” meaning forecasters consistently overpredict rain so as not to make
people angry that they didn’t bring umbrellas. Mona Chalabi, “Is the National Weather Service
Lying to You?,” Guardian, March 17, 2017, https://www.theguardian.com/us-news/2017/mar/17/
national-weather-service-forecasting-temperatures-storms.
46. Hullman and colleagues did a study on hypothetical outcome plots, which animate different
simulated outcomes for a single quantity. By viewers seeing where the outcomes tended to land
animated over time, they were able to infer more about the probability of variation than in standard violin plots and error bars. Jessica Hullman, Paul Resnick, and Eytan Adar, “Hypothetical
Outcome Plots Outperform Error Bars and Violin Plots for Inferences about Reliability of Variable
Ordering,” PLOS ONE 10, no. 11 (2015): e0142444.
47. Richard Porczak (@tsiro), “Straight up: the NYT needle jitter is irresponsible design at best and
unethical design at worst and you should stop looking at it,” Twitter, November 8, 2016, 9:58 p.m.,
https://twitter.com/tsiro/status/796185282718511104. J. K. Trotter, “The New York Times Live
Presidential Election Meter Is Fucking with Me,” Gizmodo, November 8, 2016, https://gizmodo
.com/the-new-york-times-live-presidential-meter-is-fucking-w-1788732314.
48. Gregor Aisch, “Why We Used Jittery Gauges in Our Live Election Forecast,” Vis4.net, November 14, 2018, https://www.vis4.net/blog/2016/11/jittery-gauges-election-forecast/.
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49. Email to Catherine D’Ignazio and Lauren Klein, January 7, 2019.
50. Margaret Wickens Pearce, “‘Coming Home’ Map,” Canadian-American Center, 2018, accessed
March 13, 2019, https://umaine.edu/canam/publications/coming-home-map/.
51. Margaret Pearce, interview by Catherine D’Ignazio, March 15, 2019.
52. As Pearce and Hornsby write, “To be ‘coming home’ is itself a kind of reconciliation, a
moving away from settler time and moving toward Indigenous time.” M. Pearce and S. Hornsby,
“The Making of Coming Home,” Canadian Geographer 64, no. 1 (2020).
53. No god trick reveals everything because that would be impossible at any scale. The trick part is
that it gives the viewer the impression that everything is revealed.
54. Pearce and Hornsby, “The Making of Coming Home.”
55. Elizabeth Grosz, in “Architectures of Excess,” explains: “Communities, which make language,
culture, and thus architecture their modes of existence and expression, come into being not
through the recognition, generation, or establishment of universal, neutral laws and conventions
that bind and enforce them, but through the remainders they cast out, the figures they reject,
the terms that they consider unassimilable, that they attempt to sacrifice, revile and expel” (152).
Grosz, “Architectures of Excess,” in Architecture from the Outside: Essays on Virtual and Real Space
(Cambridge, MA: MIT Press, 2006), 151–166. Also see Shaowen Bardzell, “Feminist HCI: Taking
Stock and Outlining an Agenda for Design,” in Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (New York: ACM, 2010), 1301–1310.
56. Michaelanne Dye, Neha Kumar, Ari Schlesinger, Marisol Wong-Villacres, Morgan G. Ames,
Rajesh Veeraraghavan, Jacki Oneill, Joyojeet Pal, and Mary L. Gray, “Solidarity across Borders:
Navigating Intersections towards Equity and Inclusion,” in Companion of the 2018 ACM Conference on Computer Supported Cooperative Work and Social Computing—CSCW 18 (New York: ACM,
2018), 487–494.
57. Collins, Black Feminist Thought.
58. As more designers and illustrators enter the field, a new generation of data visualizers is challenging the antiemotion and antiembellishment dogma. These include Jessica Bellamy, Giorgia
Lupi, Stefanie Posavec, Federica Fragapane, and Kelli Anderson, among many others. On a practical level, engineering productive collisions between data science people (sophisticated in analytic
methods and abstraction) and artists, designers, media folks, and humanists (sophisticated in
rhetoric, form, and embodiment) might be the surest way to overcome the false binary of reason
versus emotion.

4 “What Gets Counted Counts”
1. For coverage of Munir’s remarks, see Nadia Khomami, “I Thought It’s Now or Never, Says
Student Who Came Out as Non-
binary to Obama,” Guardian, April 24, 2016, https://www
.theguardian.com/world/2016/apr/24/now-or-never-says-student-who-came-out-as-non-binary
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-to-obama. Munir, who has since graduated, is now an activist, writer, and public speaker. Their
website is https://mariamunir.com.
2. See, for example, Rena Bivens and Oliver L. Haimson, “Baking Gender into Social Media
Design: How Platforms Shape Categories for Users and Advertisers,” Social Media and Society
(October–December 2016), 1–12, which documents how five of the eight most popular social
media sites (as of 2016) required new users to input a gender as part of the signup process, and of
those five, “all but one (Google+) conceptualized gender as a binary” (4).
3. Email to Lauren Klein, July 18, 2018.
4. In this chapter and throughout the book, we attempt to use “man” instead of “male,” and
“woman” instead of “female,” in our discussions of gender. Here, however, our use of “male” and
“female” reflects the terminology most commonly employed in online forms. As for the assertion
that there are “millions of nonbinary people in the world,” how many millions of nonbinary people
actually are there? We don’t really know. In their 2015 “Non-Binary Gender Identities Fact Sheet,”
the American Psychological Association explains, “Because there is limited research on individuals with non-binary gender identities, it is difficult to estimate the exact number of people who
identify as non-binary. ... From the limited research that has [included nonbinary as a response
category when asking about gender], it is estimated that non-binary individuals make up 25–35%
or more of transgender populations. However, these studies sampled only transgender populations
and did not capture non-binary individuals who do not identify as transgender.” The Williams
Institute has asserted that 0.3 percent of US adults are transgender. But this figure is likely an underestimate, both for the reasons described by the APA and for the additional personal reasons that
might impact an individual’s decision to self-disclose. See Mona Chalabi, “Why We Don’t Know
the Size of the Transgender Population,” FiveThirtyEight, July 29, 2014, https://fivethirtyeight
.com/features/why-we-dont-know-the-size-of-the-transgender-population/.
5. There are some exceptions. Countries that allow some form of nonbinary or third-gender
designations on passports include Australia, Canada, Denmark, India, the Netherlands, New Zealand, and the United Kingdom, though some restrictions (like medical or legal documentation)
apply.
6. Email to Lauren Klein, July 18, 2018.
7. Joni Seager, “Missing Women, Blank Maps, and Data Voids: What Gets Counted Counts,” talk
at the Boston Public Library, March 22, 2016, https://civic.mit.edu/2016/03/22/missing-women
-blank-maps-and-data-voids-what-gets-counted-counts/.
8. Seager, “Missing Women.”
9. The Calling the Shots project, from which this example is drawn, is exemplary in its attention to the categories of data collection, as well as the processes by which categories are ascribed
to individual records. See the project website at https://www.southampton.ac.uk/cswf/, as well
as the discussion offered by two of the project team members, Natalie Wreyford and Shelley
Cobb, in “Data and Responsibility: Toward a Feminist Methodology for Producing Historical Data
on Women in the Contemporary UK Film Industry,” Feminist Media Histories 3, no. 3 (Summer
2017): 107–132.
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10. Quoted in Natalie Wreyford and Shelley Cobb, in “Data and Responsibility: Toward a
Feminist Methodology for Producing Historical Data on Women in the Contemporary UK Film
Industry,” Feminist Media Histories 3, no. 3 (Summer 2017): 108.
11. Ann Oakley, “Paradigm Wars: Some Thoughts on a Personal and Public Trajectory,” International Journal of Social Research Methodology 2, no. 3 (1999): 247–254.
12. According to Bivens and Haimson, Google+ was the first of the major social media sites to
offer “other” as a gender category, which it included as early as 2011. But Facebook was the first
to receive wide media coverage for the decision. See Will Oremus, “Here Are All the Different
Genders You Can Be on Facebook,” Slate, February 13, 2014, http://www.slate.com/blogs/future
_tense/2014/02/13/facebook_custom_gender_options_here_are_all_56_custom_options.html.
13. In another essay, Bivens observes that the options vary according to the user’s language
choice, and in some languages a binary choice remains the only option. See Rena Bivens, “The
Gender Binary Will Not Be Deprogrammed: Ten Years of Coding Gender on Facebook,” New
Media and Society 19, no. 6 (2017): 880–898.
14. Note that these choices vary according to language and geography.
15. Bivens, “The Gender Binary Will Not Be Deprogrammed.”
16. The canonical work on the politics of classification systems is Geoffrey C. Bowker and Susan
Leigh Star, Sorting Things Out: Classification and Its Consequences (Cambridge, MA: MIT Press, 2000),
which we discuss later in this chapter. On gender as a social construct, see Judith Butler, Gender
Trouble: Feminism and the Subversion of Identity (New York: Routledge, 1990), which we also discuss
later in this chapter. More recently, work in the field of transgender studies has shown how an
insistence on the social construction of gender inadvertently (or, some argue, quite intentionally) reinforces another false binary between gender and “biological” sex. While we touch on this
issue later in the chapter as well, interested readers may wish to consult, for example, Julian Gill-
Peterson’s Histories of the Transgender Child (Minneapolis: University of Minnesota Press, 2018).
17. In addition, all of these structures must be maintained over time in order to maintain their
structural integrity, as Oliver Haimson noted in a comment on the draft version of this manuscript. The Golden Gate Bridge must be reinforced and repaired. The Facebook Ads API must be
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-objectivity-55785.aspx.
35. See Eric Roston and Blacki Miglozzi, “What’s Really Warming the World?,” Bloomberg Businessweek, June 24, 2015, https://www.bloomberg.com/graphics/2015-whats-warming-the-world.
36. At other times, reflexivity can be more difficult to implement. Databases and charts, like
the data themselves, are often very good at obscuring the perspectives of their human creators,
as we discuss in chapter 3. But this is a technical problem as much as an ideological one and
could be addressed through the development of different file formats and metadata standards.
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Rey-Mazon, Hagit Keysar, Shannon Dosemagen, Catherine D’Ignazio, and Don Blair, “Public
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Engineering Ethics 24, no. 3 (May 3, 2018): 971–997.
39. This helpful summary comes in the context of Nash’s own critique of the limits of intersectionality and its cooptation by the academy. See Jennifer C. Nash, “Re-Thinking Intersectionality,” Feminist Review 89, no. 1 (June 2008): 1–15; see also her recent book, Black Feminism
Reimagined: After Intersectionality (Durham, NC: Duke University Press, 2019).
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a similar call for design that starts first and foremost with the perspective of the “marginal user.”
See Shaowen Bardzell, “Feminist HCI,” in Proceedings of the 28th International Conference on Human
Factors in Computing Systems—CHI 10 (New York: ACM, 2010), 1301–1310.
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Good Ecosystem,” DataKind, January 22, 2019, https://www.datakind.org/blog/a-step-change
-datakind-raises-20m-investment-to-support-the-data-science-for-social-good-ecosystem.
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46. This shift is particularly necessary in work involving partnerships across knowledge systems,
in which the data—as a form of knowledge—are fundamentally connected to issues of power. For
example, in many Indigenous communities, data relating to the community constitutes sacred
knowledge and cannot (and should not) be easily shared. Platforms like Murkutu, designed by
Kim Cristen and Craig Dietrich, which enable fine-grained privacy controls for sharing digital
cultural heritage materials, and classification systems like Ngā Upoko Tukutuku/Māori Subject
Headings, developed by LIANZA, Te Rōpū Whakahau, and the National Library of New Zealand,
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Data Initiative under Barack Obama. In her book, Data | Action (Cambridge, MA: MIT Press, 2020),
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of such groups.” See Tandon, Feminist Methodology in Technology Research (Bangalore: Center for
Internet and Society, 2018). In other words, while feminist empiricism acknowledges the value
and dignity of local knowledge, it also asserts that there are strong reasons, grounded in social
justice, to understand macrophenomena at the regional, country, or global level and beyond.
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6 The Numbers Don’t Speak for Themselves
1. See Mona Chalabi, “Kidnapping of Girls in Nigeria Is Part of a Worsening Problem,”
FiveThirtyEight, May 8, 2014, https://fivethirtyeight.com/features/nigeria-kidnapping/.
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2. You can see the whole thread on the archived version of Storify at https://web.archive.org/
web/20140528062637/https://storify.com/AthertonKD/if-a-data-point-has-no-context-does-it
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Hardness and Flaccidity in (Virtual Masculinity),” Flow: A Critical Forum on Media and Culture,
March 23, 2017, https://www.flowjournal.org/2017/11/dicks-dicks-dicks/; and Gieseking, “Size
Matters to Lesbians, Too: Queer Feminist Interventions into the Scale of Big Data,” Professional
Geographer 70, no. 1 (2018): 150–156.
5. APIs allow a little program one writes to talk to other computers over the internet that are
ready to receive data queries. Twitter, Zillow, and MOMA are some examples of large entities that
have APIs available to programatically download data.
6. Here are some of our favorites: Dogs of Zurich (https://www.europeandataportal.eu/data/en/
dataset/https-data-stadt-zuerich-ch-dataset-pd_stapo_hundenamen); UFO sightings (https://www.
kaggle.com/NUFORC/ufo-sightings); all of the cartoon-based murals of Brussels (https://opendata.brussels.be/explore/dataset/comic-book-route/images/); Things Lost on the New York City
subway system (http://advisory.mtanyct.info/LPUWebServices/CurrentLostProperty.aspx); and
a list of abandoned shopping carts in Bristol (https://data.gov.uk/dataset/abandoned-shopping
-trolleys-bristol-rivers). Some of the best of the newsletters include Data Is Plural, curated by
Jeremy Singer-Vine, who is the data editor for Buzzfeed; and Numlock News, a daily email newsletter by Walt Hickey, which tries to provide some context around the numbers we see in the news.
7. “Scottish Witchcraft,” Data.world, May 18, 2017, https://data.world/history/scottish
-witchcraft.
8. Trevor Muñoz and Katie Rawson, “Data Dictionary,” Curating Menus, 2016, accessed April 23,
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10. For example, philosopher Lorraine Code argues that connecting knowledge to its specific
biographic, historical, and geographic locations leads to “more responsible knowings.” Code,
Ecological Thinking: The Politics of Epistemic Location (New York: Oxford University Press, 2006).
11. Christine L. Borgman, Big Data, Little Data, No Data: Scholarship in the Networked World
(Cambridge, MA: MIT Press, 2015).
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https://okfn.org/. The Guardian newspaper, out of the United Kingdom, launched the Free Our
Data campaign in 2006 to petition government agencies to make public data available to taxpayers and companies for free. Among other things, they focused on geographic data collected by
the Royal Ordnance Survey which had restrictive licenses on reuse by citizens. The campaign
was largely successful: in 2010, the United Kingdom created the Open Government License and
launched data.gov.uk, one of the first national data portals in the world. See Charles Arthur
and Michael Cross, “Give Us Back Our Crown Jewels,” Guardian, March 9, 2006, https://www
.theguardian.com/technology/2006/mar/09/education.epublic.
13. See Peter R. Orszag, “Memorandum for the Heads of Executive Departments and Agencies
Re: Open Government Directive,” Washington, DC, Executive Office of the President, December
8, 2009, https://obamawhitehouse.archives.gov/sites/default/files/omb/assets/memoranda_2010/
m10-06.pdf.
14. Although the movement under Obama was toward openness (Orszag, “Memorandum for
the Heads of Executive Departments and Agencies Re: Open Government Directive”), the current administration has retreated from this position, according to a Sunlight Foundation audit,
which found that “the Open Government Initiative, Open Government Partnership, and related
programs, initiatives and partnerships across the federal government are being ignored, neglected
or even forgotten in federal agencies.” Briana Williams, “Under Trump, U.S. Government Moves
from /Open to /Closed,” Sunlight Foundation, January 24, 2018, https://sunlightfoundation
.com/2018/01/24/under-trump-u-s-government-moves-from-open-to-closed/.
15. “The International Open Data Charter,” Open Data Charter, accessed March 27, 2019,
https://opendatacharter.net/principles/.
16. Tim Davies, “Exploring Participatory Public Data Infrastructure in Plymouth,” Public Sector
Blogs, September 11, 2017, https://www.publicsectorblogs.org.uk/2017/09/exploring-participatory
-public-data-infrastructure-in-plymouth-tim-davies/.
17. Zombie data was named by Daniel Kaufmann, an economist with the Revenue Watch Institute. Joel Gurin, “Open Governments, Open Data: A New Lever for Transparency, Citizen Engagement, and Economic Growth,” SAIS Review of International Affairs 34, no. 1 (Winter 2014): 71–82.
While the name is certainly evocative, it’s also important to acknowledge the history of zombies,
which can be traced to seventeenth-century Haiti as a response to the incursion of slavery. As
Mike Mariani helpfully summarizes, enslaved Haitians “believed that dying would release them
back to lan guinée, literally Guinea, or Africa in general, a kind of afterlife where they could be
free.” But “those who took their own lives wouldn’t be allowed to return to lan guinée. Instead,
they’d be condemned to skulk the Hispaniola plantations for eternity, an undead slave at once
denied their own bodies and yet trapped inside them—a soulless zombie.” See Mariani, “The
Tragic, Forgotten History of Zombies,” Atlantic, October 28, 2015, https://www.theatlantic.com/
entertainment/archive/2015/10/how-america-erased-the-tragic-history-of-the-zombie/412264/.
18. See Chris Anderson, “The End of Theory: The Data Deluge Makes the Scientific Method
Obsolete,” Wired, June 23, 2008, https://www.wired.com/2008/06/pb-theory/.
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19. Fulvio Mazzocchi makes the connection between Bacon and big data in “Could Big Data
Be the End of Theory in Science?,” EMBO reports 16, no. 10 (2015): 1250–1255. While Bacon’s
Novum Organum (1620) was indeed a masterful work that influenced centuries of scientists, he
was not alone in his promulgation of a (proto) scientific method. Margaret Cavendish (1623–
1717), for example, was an author of both natural philosophy (as scientific theory was known
at the time) and science fiction. In fact, her scientific treatise, Observations upon Experimental Philosophy, was published alongside her science fiction text, The Blazing World (1666), and together
they worked to challenge the domination of science by men—a reality even in the seventeenth
century.
20. Historian Matthew Jones has written an intellectual history of this line of thinking and demonstrates how it has led to a computational “culture of predictive utility” in which prediction is
prized above other possible measures of success. See Jones, “How We Became Instrumentalists
(Again),” Historical Studies in the Natural Sciences 48, no. 5 (November 5, 2018): 673–684.
21. Safiya Umoja Noble, Algorithms of Oppression: How Search Engines Reinforce Racism (New York:
NYU Press, 2018), 80–81.
22. See https://clerycenter.org/policy-resources/the-clery-act/. The data include separate and
specific numbers on sexual assault, dating violence, domestic violence, and stalking. It includes
sexual assault incidents experienced by women, men, and nonbinary people.
23. The term rape culture was coined by second-wave feminists in the 1970s to denote a society
in which male sexual violence is normalized and pervasive, victims are blamed, and the media
exacerbates the problem. Rape culture includes jokes, music, advertising, laws, words, and images
that normalize sexual violence. In 2017, following the election of a US president who joked about
sexual assault on the campaign trail and the exposé of Harvey Weinstein’s predatory behavior
in Hollywood, high-profile women began speaking out against rape culture with the #MeToo
hashtag. #MeToo, a movement started over a decade ago by activist Tarana Burke, encourages
survivors to break their silence and build solidarity to end sexual violence.
24. In 2012, two members of BU’s hockey team were charged with sexual assault, and a report
by the university found that the team had created a “culture of sexual entitlement.” See Mary
Carmichael, “Graphic Details Emerge from BU Hockey Panel Reports,” Boston Globe, September
6, 2012, https://www.boston.com/news/local-news/2012/09/06/graphic-details-emerge-from-bu
-hockey-panel-reports.
25. The students’ full story is excellent. You can read it here: Patrick Torphy, Michaela
Halnon, and Jillian Meehan, “Reporting Sexual Assault: What the Clery Act Doesn’t Tell Us,”
Atavist, April 26, 2016, https://cleryactfallsshort.atavist.com/reporting-sexual-assault-what-the
-clery-act-doesnt-tell-us.
26. Sixteen staff members at the US Department of Education are devoted to monitoring the
more than seven thousand higher-education institutions in the country, so it is unlikely that
underreporting by an institution would be discovered, except in very high-profile cases. See
Michael Stratford, “Clery Fines: Proposed vs. Actual,” Inside HigherEd, July 17, 2014, https://www
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.insidehighered.com/news/2014/07/17/colleges-often-win-reduction-fines-federal-campus-safety
-violations. For example, the Sandusky Case at Penn State involved systematic sexual abuse of
young boys by a football coach, and the university was subsequently fined $2.4 million for failing to properly report and disclose these crimes.
27. In this context, one might consider the decision of Christine Blasey Ford to testify about her
assault by (now) US Supreme Court Justice Brett Kavanaugh. Coming forward involved relinquishing her privacy and reliving her trauma multiple times over, on a national stage.
28. Abigail Golden, “Is Columbia University Mishandling LGBT Rape Cases?,” Daily Beast, April
30, 2014, https://www.thedailybeast.com/is-columbia-university-mishandling-lgbt-rape-cases?ref
=scroll.
29. Sara Ahmed has written powerfully on the violent effects of this silencing of assault victims.
“Silence enables the reproduction of the culture of harassment and abuse. When we don’t speak
about violence we reproduce violence. Silence about violence is violence,” she explains. Ahmed,
“Speaking Out,” Feministkilljoys (blog), June 2, 2016, https://feministkilljoys.com/2016/06/02/
speaking-out/.
30. Lisa Gitelman and Virginia Jackson, “Introduction,” in “Raw Data” Is an Oxymoron (Cambridge, MA: MIT Press, 2013), 2. Here they are following a statement from information studies scholar Geoffrey Bowker, “Raw data is both an oxymoron and a bad idea; to the contrary,
data should be cooked with care,” as quoted in Memory Practices in the Sciences (Cambridge, MA:
MIT Press, 2005). The dichotomy between “raw” and “cooked,” in turn, owes its source to the
renowned structural anthropologist Claude Levi-
Strauss. His famous book, The Raw and the
Cooked (1964), analogizes the process of transforming nature into culture as akin to the process
of transforming raw food into cooked. Your false binary and hidden hierarchy alarm bells should
already be going off; and indeed, much of the work of the feminist theory of the early 1970s
was to challenge this false dichotomy, as well as the assumptions (and examples) that it rested
upon. See Lévi-Strauss, trans. John Weightman and Doreen Weightman, The Raw and the Cooked:
Introduction to a Science of Mythology, vol. 1 (New York: Harper & Row, 1969).
31. “Google Flu Trends,” accessed August 6, 2019, https://www.google.org/flutrends/about/.
32. Sally Kestin and John Maines, “Cops among Florida’s Worst Speeders, Sun Sentinel Investigation Finds,” Sun Sentinel, February 11, 2012.
33. A brilliant idea—to try to link searches for flu symptoms to actual cases of the flu to see if
one could predict where the next outbreak would be—Google Flu Trends seemed to work for the
first couple years. Then, in the 2012–2013 flu season, Google estimated more than double the
flu cases that the CDC did. This discrepancy was possibly due to media panic about swine flu,
to Google updating its technology to include recommendations, or perhaps to something else.
These are the dangers of prioritizing prediction and utility over causation and context: it all works
temporarily, until something in the environment changes. See David Lazer, Ryan Kennedy, Gary
King, and Alessandro Vespignani, “The Parable of Google Flu: Traps in Big Data Analysis,” Science
343, no. 6176 (2014): 1203–1205.
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34. In the paper “Tampering with Twitter’s Sample API,” Jürgen Pfeffer, Katja Mayer, and Fred
Morstatter demonstrate how the opacity of sampling done by platforms makes the data vulnerable to manipulation. Pfeffer, Mayer, and Morstatter, “Tampering with Twitter’s Sample API,” EPJ
Data Science 7, no. 1 (December 19, 2018).
35. Gaffney and Matias found that the supposedly complete corpus is missing at least thirty-six
million comments and twenty-eight million submissions. At least fifteen peer-reviewed studies
have used the dataset for research studies on topics like politics, online behavior, breaking news,
and hate speech. Depending on what the researchers used the corpus for, the missing data may
have affected the validity of their results. Devin Gaffney, and J. Nathan Matias, “Caveat Emptor,
Computational Social Science: Large-Scale Missing Data in a Widely-Published Reddit Corpus,”
PLOS ONE 13, no. 7 (July 6, 2018).
36. Lauren F. Klein, “The Image of Absence: Archival Silence, Data Visualization, and James
Hemings,” American Literature 85, no. 4 (Winter 2013): 661–688.
37. The title of a book by Dave Dewitt, The Founding Foodies: How Washington, Jefferson, and
Franklin Revolutionized American Cuisine (Naperville, IL: Sourcebooks, 2010).
38. The subject of Adrian Miller’s The President’s Kitchen Cabinet: The Story of the African Americans Who Have Fed Our First Families, from the Washingtons to the Obamas (Chapel Hill: University
of North Carolina Press, 2017) and of Lauren’s more academic book on the subject, An Archive
of Taste: Race and Eating in the Early United States (Minneapolis: University of Minnesota Press,
2020).
39. See Nikhil Garg, Londa Schiebinger, Dan Jurafsky, and James Zou, “Word Embeddings Quantify 100 Years of Gender and Ethnic Stereotypes,” Proceedings of the National Academy of Sciences
115, no. 16 (2018): E3635–E3644.
40. In 1970, Daniel Halloran and colleagues wrote, “Events will be selected for news reporting
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