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ABSTRACT
Transgender individuals, or individuals who identify differently from the sex assigned to them at
birth, typically go through a gender transition process in order to integrate into society as their
correct gender. The literature holds that the transition process is comprised of three dimensions
relating to social, medical, and legal transition. Empirical research has found that social and
medical forms of transition reduce the likelihood a transgender person experiences mistreatment
because it fosters their integration into society. The present study focuses on legal transition due
to the significant lack of empirical research in this section of the gender transition literature.
Legal transition comes from the government’s recognition of a transgender person’s identity
through amending identity documents, such as a driver’s license or birth certificate, and is crucial
for reconciling conflicting societal norms within a gender binary system. This research tests
whether transgender people presenting identity documents incongruent with their actual identity
more frequently experience mistreatment and builds upon past research using richer data and a
more advanced methodological approach. Data come from the 2015 United States Transgender
Survey, the largest survey of transgender people in history. The analysis employs instrumental
variable probit regression using sex assignment at birth as an instrument for self-reported gender
identity. Results provide modest evidence that the type of identity document and maltreatment
matter in transgender people’s experiences accessing public accommodations. The best evidence
in this research also supports the theoretical and empirical foundations of intersectionality,
whereby, a transgender woman’s identity as both woman and transgender compound and may
heighten her experience of maltreatment.
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INTRODUCTION
Part of modern daily life requires providing proof of identity (Lyon, 2009). Enrolling in
school, applying for a job, leasing an apartment, accessing age-restricted privileges such as
driving, and engaging in many other economic and civic activities, involves presenting legal
identification as part of these transactions (Allen, 2008). For transgender individuals, who
maintain a gender identity different from the sex assigned to them at birth, such encounters can
be fraught and possibly dangerous due to inconsistency between their gender identity and the
legal representation of their identities via photos, given names, and gender markers (i.e., male or
female) on birth certificates, drivers’ licenses, and other official identity documents. Transgender
women who fall into two stigmatized classes: woman and transgender, may face greater
likelihood of having such negative experiences (Miller and Grollman, 2015; Norton and Herek,
2013).
Gender transition, the process wherein a transgender person takes various steps to
conform to their gender identity such as in appearance, physical anatomy, and personal pronouns,
can span from months to years, and varies widely across individuals (Miller and Grollman, 2015,
Brumbaugh-Johnson and Hull, 2018; Devor, 2004). Contrary to a popular assumption, gender
transition does not always entail hormone therapy and other medical alterations of bodily
characteristics (Mottet, 2013). Proof of surgery (often a prerequisite for changing original gender
markers on state-issued documents) usually renders legal transition difficult to impossible for
individuals who have not taken steps to acquire or have not received complex gender
reassignment surgeries. Consequently, transgender individuals may present driver’s licenses,
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identity document cards, or birth certificates that are inconsistent with their gender identity. This
may lead to confrontation, harassment, denial of employment, education, and consumer services,
and physical assault on the part of those examining the documents (James et al., 2016; Wentling,
2016).
The present study concerns the role of accurate identity documentation as an important
factor for transgender people’s existence in public and seeks to address two questions. First, to
what extent do transgender people experience maltreatment when their gender presentation is
different from the sex attributed to them on legal identity documents? Second, do these
experiences of maltreatment persist differently between transgender women and men, by the
identifying information on an identity document, or the type of identity document?
Data come from the 2015 United States Transgender Survey conducted by the National
Center for Transgender Equality, the largest survey of transgender people in history (N =
27,715). This investigation uses four binary measures of maltreatment as dependent variables.
Each represents self-reported outcomes in response to the prompt “When I have shown IDs with
my name or gender that do not match the gender I present as…,” and included being 1) verbally
harassed, 2) assaulted/attacked, 3) asked to leave, and 4) denied services/benefits. Key
explanatory variables include measures of social, legal, and medical transition. Whether a
respondent’s self-reported gender identity and legal name and gender on state-issued identity
documents accurately correspond captures legal transition. A dummy variable designates whether
the respondent self-identifies as a transgender woman or man. Covariates include sexuality, race,
education, income, and state dummy variables as well as a continuous and quadratic age
variable. The analysis uses sex assignment at birth as an instrument for self-reported gender
!2

identity to account for interdependency among self-reported gender identity and other variables.
The analysis also uses weighted estimates to account for nonprobability sampling and stateclustered standards errors to address heteroskedasticity and serial correlation among individuals
within states.
Research suggests that during both adolescent and adult life, transgender people face
considerable stigma and harassment based on their gender identity (Grant et al., 2011; James et
al., 2016; Miranda, Lee, and Whittington, 2018; Miranda, et al. 2019; Whittington and Morrison,
2018). It is important for scientific researchers to understand the social processes that contribute
to the production and reproduction of such stigma and harassment. Importantly, this research
focuses on legal transition because of the significant lack of empirical and scientific research on
the legal stage of the gender transition process. Through the use of the largest transgender survey
in history and employment of advanced statistical techniques, the present study improves upon
existing research on identity document amendment experiences of transgender people (e.g.,
Wentling, 2016; James, 2016). Results of this research provide nuanced findings that can guide
policymakers to better serve transgender people in the gender transition process and strategize
about how to develop more impactful, efficient, and effective public policies regarding the legal
transition stage.
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CHAPTER 1
THEORETICAL FRAMEWORK: THE GENDER BINARY, GENDER TRANSITIONING,
AND INTERSECTIONALITY
The present study is concerned with the role of identity documents in the transgender
public experience. On a macro-level, identity documents are symbolic of citizenship and affirm
the identity of their holder (Ansley, 2010). On a micro-level, identity documents frequently
provide passage for completing routine and daily activities, such as signing a bank check (Allen,
2008). The role of identity documents fits the classical structural functionalist framework, which
posits that the tendency of society is to function within a set of norms to which each individual
adheres (Parsons, 1977). Identity documents play a critical role in the functionality of society
where two societal norms appear at odds with each other. Indeed, transgender identity adds an
extra dimension to macro- and micro-level interactions between gender, identity documents, and
the public experience. Identity documents serve as a material and social manifestation of a
transgender individual’s identity as well as a mechanism for the gendered sorting of society
within a binary gender system. Though presentation of congruent identity documents may not
always guarantee a transgender person rite of passage to public accommodations, state validation
of gender transition via an identity document is expected to lower the frequency that a
transgender person experiences maltreatment while seeking goods and services available to the
public.

I. The Gender Binary
Western societies categorize humans within a gender binary system as either female or
male based on phenotypical traits determined by a combination of chromosomes and hormones
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as well as internal and external reproductive organs, and secondary sex characteristics (Wade and
Ferree, 2015). The two genders are viewed as opposites (Bem, 1993). In the typical course of
events individuals born with two X chromosomes develop female phenotypical traits while
individuals born with one X and one Y chromosome develop male phenotypical traits. The
classification of these traits at birth becomes the sex assigned on vital records (e.g., birth
certificates), and society constructs meanings of masculinity and femininity to the sex assigned
to an individual (Wade and Ferree, 2015). Transgender individuals maintain a gender identity and
expression different from the sex assigned to them at birth (Gergardstein and Anderson, 2010;
National Center for Transgender Equality, 2016; Worthen, 2012).
Transgender individuals maintain identities that reject the gender binary and reveal that
gender goes beyond the secondary sex characteristics used to assign sex at birth. Scholars define
gendered behaviors as “doing gender” (West and Zimmerman, 1987), and doing gender and the
gender binary directly relate to each other.
Transgender identity also goes beyond binary constructs of transgender women and men.
Survey research demonstrated the expansiveness in which individuals may identify their gender
outside of the gender binary, frequently identified as “non-binary” (Beemyn and Rankin, 2011;
Grant et al., 2011; James et al. 2016). Policy research made methodological distinctions between
binary and non-binary identifying transgender people, referring to the entirety of this population
as the gender-expansive population (Miranda, Lee, and Whittington, 2018). Another scholar
distinguished between those identifying within or external to the gender binary as either
“TransNormative” or “TransQueer” (Wentling, 2016). However, most transgender people
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identify within the binary as transgender women or men (The National Center for Transgender
Equality, 2016).

II. The Gender Transition Process
Transgender men and women typically go through a gender transition process that spans
across multiple dimensions of their lives and identities. Gender transition refers to the time
period when a person begins to live as their gender identity instead of the sex assigned to them at
birth (National Center for Transgender Equality, 2016). Each transgender person experiences a
unique transition process to a greater or lesser extent across social, medical, and legal domains
(Collazo, Austin, and Craig, 2013). This transition process usually occurs over an extended
period of time whereby the transgender individual progressively (if at all) comes to accept their
transgender identity (Devor, 2004).

a. Social Transition
Social transition refers to the process by which a transgender person comes out to
themselves, family, friends, coworkers, and community members. Transgender individuals often
recognize their different gender or sexual identity around age ten (Russell and Fish, 2016;
Vanderburg, 2009). However, some children experience gender dysphoria or stress caused by
incoherence between gender identity and sex assigned at birth as young as two-years-old (World
Professional Association for Transgender Health, 2012). Coming out as transgender often
involves changing one’s appearance including hair and style of dress. Transgender individuals
also often change their name usage and personal pronouns to affirm their gender identity. The
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coming out process is particularly relevant in how they may assess their future success as
integrated adults in society (Whittington and Morrison, 2018).
Typically, survey research at transgender advocacy organizations tend to measure outness
by creating categorical variables gauging whether a gender or sexual minority is open to none of
the people for a particular group of people in their lives (such as family or friends), open to all of
those individuals in their lives, or some combination of those individuals (Miranda, Lee, and
Whittington, 2018; James et al., 2016). Outness may indicate that a transgender person is more
visible in society with respect to their transgender identity. As such, these individuals may
experience maltreatment on the part of those inspecting identity documents. Specifically, if a
transgender individual is perceived as transgender (and thus deviant from the binary and gender
norms), they may additionally experience maltreatment.

b. Medical Transition
Some transgender individuals seek medical care (e.g., hormone therapy, surgery) during
gender transition. Individuals experiencing gender dysphoria, or discomfort with their gender
identity and sex assigned at birth seek medical treatment to reduce these feelings of distress
(Fisk, 1974; Knudson, De Cupere, and Bockting, 2010). Research found that treatment reduced
the negative consequences of gender dysphoria (Murad et al., 2010) likely because treatment
supports how positively a transgender person perceives their gender role (Bockting and
Goldberg, 2006). This typically includes hormone replacement therapy, though some transgender
individuals receive surgical procedures for gender reassignment. Hormone replacement therapy
administers exogenous endocrine agents to induce feminizing or masculinizing changes (World
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Professional Association for Transgender Health, 2012). Surgeries range from procedures that
produce clearer observable differences in daily appearance such as the removal of hair via
electrolysis. However, procedures such as orchiectomy, the surgical removal of the testicles, are
generally not observable to casual observers.
Two insights arise from the literature on medical transition. First, hormone therapy
adjusts a transgender person’s gender presentation to align better within the constructs of the
gender binary and may reduce maltreatment. Second, the distinction on observable and
unobservable changes in appearances seem to suggest that procedures changing observable
gender expression may also reduce maltreatment. Hormone replacement therapy provides an
additional dimension to changes in appearance, as the effects of hormone therapy are greater in
the early stages but plateau as treatment is continuously received overtime.

c. Legal Transition
The third aspect of gender transition and the main concern of this research is the legal
recognition of gender change on identity documents such as a driver’s license or birth certificate.
Change of name may be important because of the gendered nature of language. Evidence
suggested that English speakers are able to phonologically assess the gender in a name based on
whether those name sound male- or female-oriented (Wright, Kimberly, and Sharoni, 1999).
Without recognition of legal gender, transgender individuals may experience more violence,
discrimination, and mistreatment in their daily lives while trying to complete routine activities
(Johnson, 2015). Descriptive survey research (James et al., 2016) suggested that maltreatment
may occur when transgender individuals present identity documents incongruent with the gender
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they presented. Empirical research analyzing the role of accurate identity documents found that
correct name and gender on documents increased the likelihood of experiencing discrimination
in healthcare (Shires and Jaffee, 2015). The survey data in that research come from a
nonprobability survey specifically administered to understand discrimination in the transgender
community, suggesting that the transgender people who completed the survey selected into
participation based on their experiences of discrimination. Other empirical research analyzing a
sample of 882 gender-expansive identifying individuals found that TransNormative individuals
more frequently amended identity documents than TransQueer individuals (Wentling, 2016). It is
questionable whether those identifying outside of the gender binary had the ability to
appropriately designate their gender on their documents since gender-neutral designation options
are rare.
In order to legally transition, a transgender person engages with various federal, state, and
local institutions to gain legal change of name and gender. Making modifications to state-issued
identity documents (e.g., driver’s license and birth certificate) is a complex undertaking in terms
of law and policy for change of name and gender. There are two ways that transgender people
modify identity documents to reflect their gender identity – changing their legal name and
updating gender markers of male and female. Processes for changing name and gender differ by
both state and document. A court order for name change usually satisfies requirements to update
name on a driver’s license or birth certificate (The National Center for Transgender Equality,
2019). The most frequently amended identity document transgender people updated in a survey
of transgender people is the name on their driver’s license (James et al. 2016). Requirements for
updating gender are more onerous and complex (Mottet, 2013).
!9

III. Intersectionality
An intersectional perspective is one in which the process of social exclusion is
conceptualized as operating across intersecting forms of identity and maltreatment (LancomeDuncan, 2016). Strict adherence to the binary construct of gender and intersectionality may also
help explain differences in maltreatment between transgender women and men (Callahan, 2019).
Public opinion research documented the prevalence of disapproval of members of gender and
sexual minority groups (Brewer, 2003; Jones et al., 2018). Through an intersectional framework,
political scientists discovered that stereotyping may occur based on aspects such as gender or
sexuality at distinct moments of evaluation (Doan and Haider-Marker, 2010). Scholars also
suggested that even within the movement for gender and sexual minority equality, sexual
minorities advanced their rights at the expense and exclusion of transgender individuals
(McClellan and Greif, 2004; Taylor and Lewis, 2014). For transgender women, this involves
both being female and being transgender. Carroll et al. (2012) analyzed men’s views toward
transgender individuals and found that transgender women were viewed less favorably. Hence, it
is expected that transgender women may experience maltreatment more frequently than
transgender men when presenting incongruous identity documents.
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CHAPTER 2
IDENTITY DOCUMENT LAW AND POLICY
I. Updating Gender on State Issued Identity Documents
a. Drivers’ Licenses
The ability to update the gender on a driver’s license can be categorized by the
expansiveness in gender-markers such as including a gender-neutral option as well as the
extensiveness of medical or surgical requirements such as surgeries or provider certification. For
updating gender on a driver’s license, applicants follow the instructions of the state where they
live (National Center for Transgender Equality, 2019). Table 1 presents differences in the laws
and policies of states and other United States jurisdictions for updating gender on a driver’s
license by gender-neutral options, certification requirements, and surgical requirements. Note
that provider certifications vary by which professionals or providers may give testimony to
change of gender. Most states do not make available a gender-neutral option or require some
form of provider certification. Michigan and Utah require another form of identification, such as
a passport, to change gender. Arkansas has both a gender-neutral option available and requires no
provider certification, but has no clear written policy available (Christian, 2019).

b. Birth Certificates
The ability to update birth certificate gender markers is categorized by the state-specific
law or policy type for whether an individual is able to update a birth certificate’s information.
Updating birth certificates requires applicants to follow instructions for the state in which they
were born (citation). Table 2 presents differences in the laws and policies of states and other
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Table 1: Law and policy for changing driver’s license gender
Gender-neutral option

No gender-neutral option

California, District of Columbia,
Minnesota, Oregon, Arkansas

Massachusetts, Nevada

General or
certification
from a range of
licensed
professionals

—

Alaska, Connecticut, Delaware,
Hawaii, Missouri, New Hampshire,
New Jersey, New Mexico, North
Carolina, Pennsylvania, Puerto Rico,
Rhode Island, Virginia, Washington

Certification
Provider
from a limited
certification
range
of licensed
required
professionals

—

Indiana, Nebraska, Ohio, West
Virginia

Maryland

Arizona, Florida, Guam, Idaho,
Illinois, Kansas, Michigan,a
Montana, New York, North Dakota,
South Dakota, Utah,b Vermont,
Wisconsin

—

Alabama, Georgia, Iowa, Kentucky,
Louisiana, Mississippi, Oklahoma,
South Carolina, Tennessee, Texas,
Wyoming

No provider
certification
required

Certification
from medical or
mental health
professional
Proof of surgery,
court order, or
amended birth
certificate

Note: Adapted from Christian (2019). aRequires an updated passport, which requires certification from a doctor.
bRequires proof of other updated document, such as a passport which requires certification from a doctor. Laws
and policies may frequently change. Laws and policies in this table are from 2019 and prior.

United States jurisdictions for updating gender on a birth certificate. Among those states in the
four columns that allow for updating gender on birth certificates, 25 require a court order, 21 use
an administrative process, three allow for either court order or administrative change, and four
have unclear procedures (Mottet, 2013). Scholars in the legal community have pushed or
supported law and policy eliminating or surgical requirements for change of gender for those
transgender individuals who wish to alter their identity documents (Allen, 2008; Johnson, 2015;
Levasseur, 2015; Mottet, 2013; Tobin, 2003). Other scholars question or call for complete
abandonment of sex-classification policies based on both legal and intersectional reasoning
(Davis, 2014; Meadow, 2010).
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Table 2: Law and policy for changing birth certificate gender

Statutory code allowing for gender
updates

Alabama, Arizona, Arkansas,
Califotnia, Colotado, Connecticut,
Geotgia, Hawaii, Illinois, Iowa,
Kentucky, Louisiana, Maryland,
Massachusetts, Michigan,
Missouri, Nebraska, New Jersey,
New Hampshire, New Mexico,
North Carolina, Oregon, Utah,
Vermont, Virginia, Wisconsin,
District of Columbia, Guam,
Northern Mariana Islands.

Regulatory or subregulatory policy
allowing for gender
updates

Delaware, Kansas,
Maine, Mississippi,
Montana, North
Dakota, Nevada,
Wyoming, and New
Yotk City

No publicly
written policy
but allow
gender
updates with
court order

No clear policy for
gender updates

Explicit ban or
limitations for
gender
updates*

New York
State,
Washington

Alaska, Florida,
Indiana,
Minnesota,
Pennsylvania,
Rhode Island,
South Carolina,
South Dakota,
West Virginia,
Virgin Islands

Tennessee,
Idaho, Ohio,
Puerto Rico

Note: Adapted from Mottet (2013). *Only Tennessee has an outright ban on amending gender on birth certificates.
Idaho, Ohio, and Puerto Rico have reasons for not allowing updates for certain reasons. Laws and policies in this
table are from 2013 and prior.

c. Non-binary Identity Gender Classifications and other Federal
Identity Documents
Legal scholars advocate legally recognizing non-binary gender identities in gender
classification, if not completely remove them (Clarke, 2019). In terms of drivers’ licenses, many
states adopted policy allowing individuals to designated an “X” gender marker on their driver’s
license. More recently, on March 13, 2019 the Maryland legislature passed a law that allows nonbinary individuals to identify with an “X” gender option (Dance, 2019). Transgender individuals
may also change their name and gender on federal-issued identity documents. In 2010, during the
Obama Administration, the Department of State allowed for transgender individuals to update
their gender on passports (Currah and Mulqueen, 2011). Additionally, the Social Security
Administration updated policy to allow transgender individuals to update their gender
designation in the record system of the Administration (Harvard Law Review, 2014).
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II. The Present Study
The present study expands upon previous scholarly work on identity document
amendment experiences of transgender individuals (Wentling, 2016; James, 2016; James et al.,
2016; Shires and Jaffee, 2015) by exploring more advanced methodological techniques and using
richer data. Figure 1 conceptualizes the hypothesized relationships between factors such as
gender identity or context of transition and the likelihood of maltreatment. Based on the
literature, it is expected that transgender women experience maltreatment more on average than
transgender men. Incomplete transition across the three-identified social, medical, and legal
realms also contributes to experiencing maltreatment. The literature suggests that in order for
transgender individuals to integrate into society, both name and gender need to be correctly
documented on a transgender person’s identity records. Furthermore, income and education
largely play into the ability of one to complete their gender transition. In line with the approach
of intersectionality, these experiences of maltreatment also likely vary by the racial group and
age of a transgender person, where historically marginalized groups experience negative
outcomes.

Figure 1: Conceptualized Model for Transgender Individuals Experiencing Maltreatment
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CHAPTER 3
DATA AND METHODOLOGY
I. The 2015 United States Transgender Survey
a. Data
Data come from the National Center for Transgender Equality’s (NCTE) 2015 United
States Transgender Survey (2015 USTS) cross-sectional public-use microdata. A data request
submitted to NCTE received approval in November of 2018 without a stipulation requiring
review from an Institutional Review Board because the data are de-identified. The 2015 USTS
serves as the largest survey of transgender people in history (N = 27,715). Prior to the 2015
USTS, NCTE launched the National Transgender Discrimination Survey (NTDS) in 2008. The
NTDS continued response error due to the question wording as well as its focus on
discrimination. The 2015 USTS improves upon the 2008 version as it captures a wider array of
experiences across multiple policy areas such as health and healthcare access, employment,
education, housing, law enforcement, and public accommodation.

b. Analysis Sample
Individuals who identify as non-binary were excluded from the analysis for three reasons.
First, self-identified non-binary and crossdressing persons in the sample may or may not have
experienced social and medical transition processes similar to transgender men and women.
Second, no state or jurisdiction at the time of the 2015 USTS administration period allowed
individuals to designate a gender-neutral classification option on their state-issued identity
documents. Third, possibly owing to the relatively recent emergence of non-binary gender
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identity within the public discourse, the age distribution of non-binary persons in the 2015 USTS
skews toward younger respondents. The final sample consists of 15,294 transgender persons.
After weighting, 10,517 identify as transgender women and 4,777 identify as transgender men.

b. Data Limitations
The 2015 USTS has several limitations that deserve mention. First, non-random survey
sampling methods were used. NCTE utilized a network of transgender- and LGBTQ-specific
organizations, support groups, health centers, and online communities to reach transgender
people and invite them to complete the survey. This sampling strategy maximizes power, but it
introduces coverage bias (Groves et al, 2009) to the extent that members of the population
without access (or easy access) to the internet or technology as well as LGBTQ organizations
and support groups included in the network (Dillman, Smyth, and Christian, 2014). Conversely,
transgender individuals who have had experienced harassment, assault, and denial of services
and are involved in LGBTQ-centered groups may be more likely to opt in to a survey that
explores the lived experiences of transgender people.

II. Variables
a. Dependent Variables
Four binary measures of maltreatment are used as dependent variables in this
investigation. In a response to the prompt “When I have shown IDs with my name or gender that
do not match the gender I present as…,” respondents were given options including 1) “I have
been verbally harassed” 2) “I have been assaulted/attacked” 3) “I have been asked to leave”
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and 4) “I have been denied services/benefits.” For each outcome, a respondent received a coded
value of 1 if they reported experiencing one of the maltreatment outcomes and zero otherwise.

b. Gender Identity and Transition Variables
i. Gender identity
Of key interest in this research is a respondent’s self-reported (actual) gender identity,
which is captured here as a dummy variable that indicates whether a respondent self-identifies as
a transgender woman. Interaction terms were also created between transgender women and
racial identity variables are included to assess the differences in the transgender experience
across racial minority statuses.

ii. Incomplete legal transition
In this study, incomplete legal transition refers to the congruence between state-issued

identity documents (birth certificate and driver’s license)1 and an individual’s gender identity.
Descriptive analysis shows that transgender individuals are, on average, most likely to update
their name on their driver’s license than any other form of identification (James et al., 2016). To
capture the extent of congruence, I created dummy variables where a value of 1 indicates that a
respondent’s driver’s license or birth certificate presents the incorrect name or gender.

1

The analysis excludes passports, social security records, and student identity documents despite
available data. Passports have laws set at the national-level. Social security cards do not display
gender, although the Social Security Administration stores data on gender in its records for
research purposes. Furthermore, social security cards also are guided by policies set at the
national-level. Change of name and gender markers on student identity documents occur at the
university-level as well.
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iii. Social transition
Social transition is captured via the 2015 USTS “outness” measure that scores
respondents according to whether they are “out to none”, “some,” “most,” or “all family or other
individuals in their lives”. Respondents also received a battery of questions about whether or not
staff or employees perceived them as transgender at various places such as a health or
government facility, the gym, a legal provider or court, public transportation, a restaurant, or a
retail store. I created a social transition dummy variable coded as 1 for respondents who were
ever perceived as transgender in any of the places listed previously.

iv. Medical transition
Medical transition is captured via two variables. The first is a dummy variable is coded 1
to indicate whether the respondent had any surgeries or procedures that produce observable
changes in appearance, such as breast augmentation or implants, electrolysis, silicone injections,
trachea shave, or facial feminization surgery. The second variable is taken as the square-root of
years a respondent has received hormone replacement therapy. To construct this variable, the
square-root was taken to the difference between the current age of the respondent and the age at
which the respondent began hormone replacement therapy.2 The square root is taken for years an
individual has received hormone replacement therapy to account for the plateauing return of
benefits of hormone replacement therapy in the medical transition process. The square root

2 A brief

note on how age was defined by the principle investigators of the 2015 USTS: Birthday information is
unavailable in the public use microdata. Age was calculated by the investigators based on month and year of birth.
The month of a respondent took the survey was considered in the calculation when the birthday month was reported
as August or September (months when the survey was administered). If a respondent’s birthday took place in same
month the survey was taken, the birthday was assumed to have already taken place in 2015.
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function emphasizes the effect of the earlier years of hormone replacement therapy and
underemphasizes the later years.
c. Covariates
Six dummy variables were created to capture sexual orientation – self-identification as
asexual, bisexual, straight, pansexual, queer, or some other sexual orientation that is not gay or
lesbian. Four indicator variables were created for racial categories. One variable includes Native
Americans, Native Hawaiians, Native Alaskans, and Pacific Islanders. The remaining three race
dummy variables indicate bi- and mix-racial self-identifying respondents, Latinx respondents,
and Black respondents. Asians and Asian Americans were ultimately pooled with White
respondents in order to avoid multicollinearity among instrumental variables, which is explained
in more detail later in the methodology section. Three dummy variables were created for
education indicating respondents who did not complete high school, completed some college, or
acquired at least a Bachelor’s degree. Lastly, a series of five dummy variables for annual
individual income were created. The categories include those earning less than $9,999, within
$10,000 and $24,999, within $25,000 and $49,999, within $50,000 and $100,000, and above
$100,000. A series of indicators for the state of residence or birth to capture that state or
jurisdiction that issued a respondent’s driver’s license and birth certificates. This controls for the
wide variation in different identities document laws and policies that influence each individuals
experience with legal transition.
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III. Methodology
a. Standard Multivariate Framework
Limited dependent variables in standard ordinary least squares regression, even when
adjusting standard errors and transforming variables, will introduce inefficiency and bias due to
heteroskedasticity and lack of linearity in parameters. Furthermore, the non-random sampling
strategy will lead to non-constant dispersion of error. Due to these complications and the crosscross-section of data, the analysis employs probit regression using maximum likelihood
estimation.3 Let the following serve as universal notation for each dependent variable:

Y
! i=

Y0i = Maltreatment did not occur
.
{ Y1i = Maltreatment did occur }

Equation (1) shows the first structural model of interest. Let α
! represent constant and ϵ! i
represent an error term for each individual i.
(1)

! (Yi = 1) = Φ(α + ρWi + ID′i δ + T′i π + C′i γ + ϵi )
Pr

Where W
! i denotes transgender women, ID′
! i a vector of variables for incomplete legal transition
for a respondent’s driver’s license and birth certificate name and gender, T′
! ia vector of variables
for medical and social transition characteristics, and C′
! i is a vector for covariates. Coefficients
represent changes in the probit index and Φ
! represents the standard normal cumulative
distribution function

Φ(
! ⋅)=

3

n

∫−∞

ϕ(v)d v

The Appendix contains estimates for OLS regressions for robustness purposes.
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for all real numbers n, limiting each estimator between zero and one as variables are well
defined. Parameters are estimated using maximum likelihood estimations with the following
joint likelihood
! =
ℒ

n

∏
i=1

(Φ(ρWi + ID′i δ + T′i π + C′i γ)Yi[1 − Φ(ρWi + ID′i δ + T′i π + C′i γ)](1−Yi ))

and then taking the log of the joint likelihood

ℒ
! ln =

n

∑
i=1

(YilnΦ(ρWi + ID′i δ + T′i π + C′i γ) + (1 − Yi )ln[1 − Φ(ρWi + ID′i δ + T′i π + C′i γ)])to

provide the unbiased and most efficient estimate. Note that probit regression require normality of
the error term in order to generate these unbiased estimates, which this analysis does not satisfy.

b. Instrumental Variable Framework
The purpose for employing an instrumental variable methodology comes from the fact
that self-reported gender identity by transgender women and men is in part determined by
covariates and transition variables. The data fortunately provide a naturally strong instrument for
self-reported gender identity. Let Z
! i denote the instrument, or the sex (male or female) assigned
to a respondent at birth. As noted in the literature review, the gender binary dictates that the
social construct of gender consists of the two options of male and female, which is determined at
the birth of a child. An individual assigned the male sex at birth who identifies as transgender
would identify as a woman by logic of the binary. Critical to the validity of instrumenting W
! i
with Z
! i is whether the causal pathway by which Z
! i effects Y′
! i occurs only through the effect of Z
! i
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on Wi and controlling for necessary covariates.4 Sex assignment at birth is purely determined by
the random and exogenous source of sexual reproduction. It is difficult to argue a sound theory
that sex assignment at birth effects the outcome variables in any way except through actual
gender identity.
It is equally important to determine that the instrument Z
! i significantly correlates with W
! i
while controlling for covariates. First-stage estimates begin the instrumental variables framework
by estimating equation (2) and storing the predicted probabilities of W
! i in the new variable W
! ̂ i.
(2)

Pr
! (Wi = 1) = Φ(α0 + θ0 Zi + ID′i δ0 + T′i π0 + C′i γ0 + ϵ0i ) = Ŵ i

In order to ascertain that Z
! i significantly correlates with W
! i in equation (2), estimator θ
! 0 must
statistically differ from zero. The reduced-form regression shown in equation (3) is next reported.
(3)

Pr
! (Yi = 1) = Φ(α1 + θ1Zi + ID′i δ1 + T′i π1 + C′i γ1 + ϵ1i )

This leads to the final estimation of the instrumental variable probit (IVP) model that isolates the
causal effect of a transgender woman’s gender identity. An IVP model uses the predicted values
stored in !Ŵ i from the first-stage regression in equation (2) and substitutes those values into the
reduced-form causal model of interest in equation (3) in place of the instrument. The IVP models
is presented in equations (4).

(4) Pr
! (Yi = 1) = Φ α2 + ρ(Φ[θ0 Zi + ID′i δ0 + T′i π0 + C′i γ0 + ϵ0i ]) + ID′i δ2 + T′i π2 + C′i γ2 + ϵ2i
(
)
! = Φ(α2 + ρIVPŴ i + ID′i δ2 + T′i π2 + C′i γ2 + ϵ2i )

4

Otherwise known as the exclusion restriction.
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Where ρ
! IVP is the causal effect of gender for transgender women. Also, included in each
regression equation is an interaction term between name and gender documentation on a driver’s
license or birth certificate. This is to elucidate whether or not the accuracy of one type of legal
transition also depends on the other.
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CHAPTER 4
ANALYSIS, RESULTS, AND DISCUSSION
I. Descriptive Analysis
Respondent profile. Table 3 presents summary statistics for transgender women and men
across demographic characteristics. Transgender women and men in the sample significantly
differ in their demographic compositions. Transgender women more frequently identify as
bisexual or some other sexuality not listed in the 2015 USTS questionnaire. 20 percent of
transgender women in the sample identify as bisexual compared to 11 percent of transgender
men, a significant difference. Transgender women in the sample more frequently identify as
some other unlisted sexuality, significant though marginal, than transgender men. Conversely,
transgender men in the sample more frequently identify as pansexual, queer, or straight. Among
transgender men, 15 percent identify as pansexual, 19 percent identify as queer, and 32 percent
identify as straight compared to 12 percent, 3 percent, and 25 percent of transgender women,
respectively. There was no statistically significant difference in the proportion of transgender
women and men who identify as asexual. This result probably occurred by chance. Differences
in the demographic makeup of transgender women and men in the sample persist across racial
identities. Means comparison tests show no statistical differences in the proportion of Native
transgender women and men in the sample. However, transgender men more frequently identify
as Black, Latinx, and bi- or mix-racial compared to transgender women. While 17 percent of
transgender men identify as Black, 19 percent identify as Latinx, and 3 percent identify as bi- or
mix-racial, only 13 percent of transgender women identify as Black, 13 percent as Latinx, and 1
percent bi- or mix-racial. Transgender women are significantly older than transgender men on
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Table 3: Summary demographic statistics for transgender women and men from the 2015 USTS
I

II

III

Transgender Women

Transgender Men

Abs. Difference

Asexual
Bisexual
Other sexuality
Pansexual
Queer
Straight

.07
.20
.05
.12
.03
.25

.06
.11
.04
.15
.19
.32

.01
.09***
.01 ✝
.03*
.16***
.07**

Black
Latinx
Mix
Native

.13
.13
.01
.01

.17
.19
.03
.01

.04 ✝_
.06**
.01***
.00__

46.64

34.94

11.70***

< High school
Some college
≥ Bachelors

.16
.30
.26

.11
.34
.31

.05*
.04**__
.05***

$1 - $9,9999
$10,000 - $24,999
$25,000 - $49,999
$50,000 - $100,000
≥ $100,000

.19
.26
.21
.17
.10

.24
.28
.21
.13
.04

.05*
.02
.00__
.04**
.06***

10,517

4,777

15,294

Age

n

Note: *** p < .001; ** p < .01; * p < .05; ✝ p < .10. Differences are reported in absolute value and are weighted
estimates. Some differences will not match with univariate statistics due to rounding. Income measures are
individual annual earnings. Frequencies and differences are weighted estimates.

average. The average age of transgender women in the sample is 46.64 years, compared to
transgender men with an average age of 34.94 years. More transgender men than transgender
women attended some college or completed a Bachelor’s degree or higher. 34 percent of
transgender men attended some colleges and 31 percent hold Bachelor’s degree or higher,
compared to 30 and 26 percent of transgender women, respectively. Among transgender women,
16 percent did not complete high school compared to 11 percent of transgender men. Differences
in educational attainment are statistically significant. Despite lower levels of college education
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Table 4: Descriptive statistics about transgender women’s and men’s outcomes and transition
I

II

III

Transgender Women

Transgender Men

Abs. Difference

Verbally harassed
Physically attacked
Asked to leave
Denied services/benefits

.18
.03
.09
.14

.20
.02
.07
.15

.02
.01
.02
.01

Driver’s license name wrong
Driver’s license gender wrong
Birth certificate name wrong
Birth certificate gender wrong

.52
.57
.75
.84

.49
.57
.78
.85

.03
.00
.03
.01

Out to some
Out to most
Out to all
Perceived as transgender
Hormone replacement therapy
Received observable procedure(s)

.25
.52
.22
.59
1.89
.57

.25
.65
.10
.50
1.49
.40

.01
.14***
.12***
.09***
.39***
.17***

10,517

4,777

15,294

n

Note: ⚧ p < .001; *** p < .01 ** p < .05 * p < .10. Differences are reported in absolute value. Means and
differences are weighted estimates. Differences may not match exactly due to rounding. Income measures are
individual annual earnings. Hormone replacement therapy is the square root of years a respondent has been on
hormones.

among transgender women compared to transgender men, transgender women in the sample
frequently earn more. 17 percent of transgender women earn between 50 and 100 thousand
dollars annually and 10 percent earn 100 thousand dollars or more. Only 13 percent of
transgender men earn between 50 and 100 thousand dollars annually and 4 percent earn 100
thousand or more. Transgender men more frequently earned in the lowest earning category than
transgender women.
Table 4 presents descriptive statistics about transgender women’s and men’s transition
characteristics as well as their outcomes when presenting incongruent identity documents.
Differences in experiencing mistreatment were not significant among any of the outcomes.
Eighteen percent of transgender women report experiencing verbal harassment when presenting
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an incongruent identity document, compared to 20 percent of transgender men. Fourteen percent
of transgender women report they were denied services or benefits, compared to 15 percent of
transgender men. Conversely, 9 percent of transgender women in the sample report being asked
to leave an establishment after presenting an incongruent identity document, compared to only 7
percent of transgender men. Only 1 percent more of transgender women experienced physical
attack or assault than transgender men when presenting an incongruent identity document. Rates
of mistreatment are lower than expected but likely due in part to the nature of the sample.
Neither transgender women nor men more frequently report incorrect documentation of name or
gender on state-issued identity documents. Around half of the transgender women and men in the
sample report incorrect documentation of name and gender marker on a driver’s license. An
overwhelming amount of the sample report incorrect documentation of name and gender markers
on birth certificates.
The descriptive statistics also show mixed differences in outness to family, friends, and
other individuals. Transgender women statistically more likely report being out to all individuals
in their lives, while transgender men more frequently report being out to most individuals in their
lives. The sample reports no significant differences between transgender women and men out to
only some of the individuals in their lives. Transgender women also more frequently report being
perceived as transgender in public, longer average square-root years of hormone replacement
therapy, and having obtained procedures that generate observable differences in appearance. 59
percent of transgender women in the sample report staff and employees in public spaces
perceived them as transgender, compared to 50 percent of transgender men. The average squareroot of years a respondent has been on hormone replacement therapy was 1.89 for transgender
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women and 1.49 for transgender men. In other words, transgender women in the sample have
been on hormone replacement therapy for almost an average of 3.5 years, and almost 2.25 years
for transgender men. Finally, 57 percent of transgender women report receipt of procedures that
produce observable changes in appearance, compared to 40 percent of transgender men.

II. Multivariate Analysis
a. Standard Probit Results
Table 5 presents initial probit regression results. Self-reported gender identity plays no
statistical role in probabilities of experiencing verbal harassment, physical attack, or being
denied services and benefits after presenting an incongruent identity document. Though
insignificant for most maltreatment outcomes, coefficients for transgender women were negative
for verbal harassment and denial of services or benefits and positive for physical attack or assault
and being asked to leave. The results for being asked to leave produced a .169 change in the
probit index for transgender women (p < .10).
Significance in identity documentation accuracy varied by maltreatment outcome.
Inaccurate name documentation on a driver’s license did not statistically change the probit index
for any maltreatment outcome. However, inaccurate name documentation on a birth certificate
negatively and significantly changed the probit index for verbal harassment, physical assault or
attack, and being denied services or benefits but was insignificant for the outcome relating to
denial of services. The gender on a driver’s license statistically changed the probit index for
verbal harassment, being asked to leave, and denial of services or benefits but not for physical
assault or attack. Interactions between an incorrect name and gender on a driver’s license or a

!28

!29

birth certificate were positive and significant for each maltreatment outcome except for being
denied services or benefits.
Social transition variables were positive and only significant for the verbal harassment
outcome. Medical transition variables for being perceived as transgender and hormone
replacement therapy were consistently significant and positive for all four maltreatment
outcomes. Specifically, the coefficients for being perceived as transgender by staff at an
establishment were large in magnitude indicating that inability to pass may largely influence
experiencing maltreatment. Coefficients for receiving an observable procedure were insignificant
for all four maltreatment outcomes. Estimates for covariates reveal three consistent trends. 1)
those classified as Native significantly experienced maltreatment more than White or Asian
Americans 2) those with less than a high school degree experience maltreatment more than those
with a high school degree 3) earning 50,000 dollars or more in annual individual income
significantly decreased the likelihood of maltreatment.

b. First-stage and Reduced-form estimates
Actual gender identity is inherently dependent on factors both observable and
unobservable in this analysis. This violates the premise for regression analysis that the
independent variables are in fact independent from one another. In order to obtain causal
interpretation of gender identity, the analysis employs instrumental variable techniques using
male sex assignment at birth as an instrument for a transgender woman’s actual gender identity.
As noted in the methodology section, male sex assignment at birth must significantly relate to
gender identity and influence the dependent variable only through gender identity. The first
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assumption of relevancy can be statistically tested.
Table 6 shows estimates for first-stage and reduced form estimates. The first-stage
estimates regress transgender women’s gender identity on the male sex assignment at birth
instrument while controlling for observable variables. These results confirm that male sex
assignment at birth significantly relates. The magnitude of the coefficient suggests that male sex
assignment at birth significantly predicts reporting a transgender woman identity, for a change in
the probit index by 6.060 in the likelihood of identifying as a transgender woman (p < .001).
Also note that psuedo-R2 statistics suggest that the probit model explains 96.6 percent of variance
in those who identify as transgender women. This suggests minor noncompliance, noteworthy
considering the natural experiment of birth and sex assignment. This may be due to the nature of
the sample. It is quite possible that an individual in this sample had been born intersex and was
provided corrective surgeries to conform to a male or female phenotype, but wound up
identifying as a gender different from the sex assigned to them via corrective surgery (Akre,
2016). In light of the theory discussed earlier for using sex assignment at birth as an instrument,
these results overall suggest that the analysis has acquired a strong instrument for actual gender
identity.
The effect of male sex assignment at birth was significant for the outcome of being asked
to leave. Male sex assignment at birth corresponded to a .186 change in the probit index.
Reduced form estimates for being asked to leave did not yield statistically significant results for
any of the driver’s license variables, though all three birth certificate variables were significant.
The interaction term for an inaccurate name and gender on a birth certificate was large in
magnitude. Mixed patterns emerged for identity document variables among the remaining
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maltreatment outcomes. Interaction terms were both positive and significant for verbal
harassment and physical attack or assault for a driver’s license or birth certificate name and
gender documentation. However, individual name and gender varied by maltreatment outcome
and document type.
The same trends continued for social and medical transition in the reduced-form
estimates as they appear in the standard probit estimates. Being perceived as transgender and
additional years of hormone replacement therapy corresponded to significant increases in the
likelihood of experiencing maltreatment across all four outcome variables. Social transition
variables for outness were again positive and significant only for the verbal harassment outcome.
Native identity continued to correspond to significant increases in the likelihood of experiencing
each form of maltreatment. Finally, respondents without a high school degree experienced
maltreatment more than those with a high school degree and maltreatment significant declined
consistently across each outcome variable for respondents earning 50,000 dollars or more a year.

c. Instrumental Variable Estimates
Table 7 presents results for instrumental variable probit estimates. Self-reported gender
identity estimates are again marginally larger in magnitude but consistent in significance and
direction. Coefficients for verbal harassment, physical attack, and being denied services and
benefits are insignificant as in the standard and reduced-form estimations. The instrumental
variable estimates also suggest that transgender women significantly more likely experienced
being asked to leave after presentation of an incongruent identity document, a .193 change in the
probit index for transgender women. The estimates show consistency in direction and
significance compared to the reduced-form and standard regression estimates. Similar to
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reduced-form and standard regression estimates, interaction terms for accurate name and gender
on a driver’s license and birth certificate are significant and positive in direction for verbal
harassment, physical attack or assault, and being asked to leave. Interaction terms were
insignificant for denial of services and benefits and the birth certificate interaction term was also
negative in direction.
Covariates show the same trend in magnitude, significance, and direction. Social
transition again was significant only for verbal harassment and positive for all three levels of
outness, though marginally larger in magnitude. Being perceived as transgender and additional
years of hormone replacement therapy corresponded with significant and positive increases in
maltreatment for each outcome and were marginally larger than reduced-form and standard
regression estimates. Native identity continued to significantly increase the likelihood a
respondent experienced maltreatment. Lastly, earning 50,000 dollars or more was associated with
decreases in the likelihood of experiencing maltreatment, consistent with previous specified
models in this research.

d. Instrumental Variable Post-Estimation
Standard hypothesis tests yielded insignificant results for many identity document name
and gender variables. This is likely due to the fact that the significance of identity documentation
depends on the joint significance of name and gender accuracy. Joint significance F-tests allow
for better hypothesis testing to ascertain whether identity document variables significantly
change probabilities and the probit index for the mistreatment outcomes. Table 8 presents results
for joint significance hypothesis tests for identity document variables.
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Table 8: Joint significance F-tests for identity document variables of instrumental
estimates
Verbal harassment

Physical attack

Asked to leave

Denied services/
benefits

IVP

IVP

IVP

IVP

Driver's license

8.05

12.37 ✝

6.44

15.20*

Birth certificate

29.73***

6.74

38.35***

13.92*

Driver's license and
birth certificate

41.13***

46.97***

44.11***

25.53

Note: *** p < .001; ** p < .01; * p < .05; ✝ p < .10.

F-statistics for verbal harassment were insignificant and suggest that driver’s license
accuracy does not statistically matter as much as birth certificate accuracy. However, birth
certificate estimates are highly significant. The F-test for both driver’s license and birth certificate
accuracy suggests that accuracy of both these documents are statistically important together in the
likelihood of experiencing verbal harassment. The results for experiences of physical attack mostly
suggest that inaccurate documentation on a birth certificate does not significantly influence experiencing
physical attack. Driver’s license documentation marginally influences experiencing maltreatment, but
both documents together are highly significant. This again reinforces that accurate documentation may be
required on both forms of documents than just one. Results for experiences of being asked to leave or
denied services and benefits appear most interesting. There is clear and strong evidence that birth
certificates significantly predict the likelihood of being asked to leave. Furthermore, both name and
gender documentation on driver’s license and birth certificate statistically impact being asked to leave.
Both these tests are highly significant in the IVP model and insignificance is found for driver’s license
accuracy. Conversely, driver’s license accuracy statistically matters in the likelihood of being denied
services. There was no consistent significance for birth certificate accuracy and both driver’s license and
birth certificate accuracy. Birth certificate name and gender documentation statistically effects the
likelihood of being denied services. The test for both driver’s license and birth certificate accuracy was
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also significant. Unlike the other three outcomes, being denied services and benefits seems to be a product
of only each document singularly rather than both documents jointly.

III. Discussion
This research provides standard and instrumental variable regression results that show
modest evidence of a relationship between inaccurate identity documents and experiences of
mistreatment among transgender individuals. The estimates consistently show positive
coefficients for interactions between name and gender documentation on a driver’s license and
birth certificate, except for birth certificates and experiencing denial of services and benefits.
This provides some modest evidence that both name and gender need to be correctly documented
on a driver’s license or birth certificate to reduce the likelihood that a transgender person
experiences mistreatment due to showing an incongruent identity document. Past research
examining experiences in healthcare discrimination suggested that correctly updated identity
documents increased the likelihood of discrimination (Shires and Jaffee, 2015). The present
study somewhat contradicts this research. Better inclusion of relevant control variables and data
likely account for the more modest results in this research. Post-estimation F-tests for joint
significance elucidate that the document and type of mistreatment matter. Birth certificate name
and gender inaccuracies significantly predict a transgender person’s likelihood of being asked to
leave, but not driver’s license documentation. Conversely, driver’s license name and gender
inaccuracies significantly predict a transgender person’s likelihood of being denied services and
benefits, but not birth certificate documentation. Different identity documents may be used more
frequently in certain contexts, influencing the type of mistreatment a transgender person
experiences. This research uses an instrumental variables framework, instrumenting gender
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identity with sex assignment at birth for causal interpretation of gender identity. A strong firststage was confirmed using regression and sex assignment at birth serves as a natural source of
exogenous randomness. Transgender women only significantly experienced mistreatment more
on average when being asked to leave after presenting and incongruent identity document. This
result may be due to chance within the nonprobability sample. It may also come from the nature
of the question in the survey for the particular dependent variable. The most reliable estimates
may come from the dependent variable for being asked to leave after presenting an incongruent
identity document. Ideas as to what constitutes verbal harassment, physical assault, or denial of
services and benefits may significantly vary by individual. Being asked to leave an establishment
is a relatively objective experience and may provide the most accurate estimates in terms of
differences in experiencing mistreatment among transgender women and men.
Standard and instrumental variable estimates consistently show four trends. First, Nativeidentifying respondents experienced mistreatment statistically more frequently than Whites and
Asian Americans across every dependent variable and in statistical models. These results fall in
line with scholarly work detailing the marginalization of Native people (Haozous, 2014) and the
importance of intersectional frameworks in analyzing social policy issues (Collins and Bilge,
2016). Second, whether a respondent reports they are perceived as transgender in public spaces
strongly relates to experiences of mistreatment. This result lends support the documented
transphobia in Untied States public opinion (Jones et al., 2018). Education thirdly matters in
experiences of mistreatment. Respondents with less than a high school degree experienced
mistreatment significantly more on average. Lastly, the results consistently suggest that earning
above 50,000 dollars a year significantly reduces experiences of mistreatment. Income may help
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to cover costs associated with name and gender changes, hormone replacement therapy, or
procedures that help foster integration and transition. As such, these individuals may experience
mistreatment less than those earning less 50,000 dollars or have no income.
Future research should expand the methodological framework of this study to overcome
limitations of the survey data. The data and method section elaborates on the different sources of
error due to the survey sampling strategy and mode of administration. Another approach that
may enlighten these findings would be to utilize propensity score matching techniques to
perform quasi-experimental analyses. The descriptive statistics show that transgender men and
women significantly differ across many demographic and transition characteristics. This could be
a reason for insignificance of the gender identity variable in three out of four models. Once
creating a propensity score and identifying the region of common support, it may prove useful to
conduct instrumental variable quantile regression on different quintiles of propensity scores
within the region of common support.
Any policymaker concerned with maximization of social welfare should consider the
evidence of mistreatment against the transgender community both here and elsewhere. Hundreds
of thousands of transgender people reside in the United States (Flores et al., 2016). As they
continue to gain more legal rights and acceptance in society, researchers should also consider the
lack of data collection on the transgender community as well as broader LGBT community. No
federal population survey to date collects data on both sexuality and gender identity. Including
these covariates in model specification will enhance our understanding of both the LGBT
community and more nuanced policy issues facing society.
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APPENDIX: ORDINARY LEAST SQUARES AND TWO-STAGE LEAST SQUARES
REPLICATIONS OF PROBIT AND INSTRUMENTAL VARIABLE PROBIT
REGRESSIONS
1. Preliminary/Standard OLS Regression
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II. First-Stage and Reduced Form OLS Estimates
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III. Two-Stage Least Squares Estimates
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