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Acculturational Homophily in Friendships based on

English-Name Usage: A Natural Experiment*

Dafeng Xu'

Abstract

This paper examines acculturational homophily in friendships of international
students. Acculturation (also known as cultural assimilation) is measured by
English-name usage. I use data from Renren.com, a Facebook-type social net-
working site based in China. The sample consists of students who have bach-
elor’s degrees in China and have or will have graduate degrees in the U.S. On
Renren, students have the option to add English names after their Chinese
names, which quantifies acculturational characteristics. The difficulty of pro-
nouncing the original Chinese name by native speakers of English creates a
natural experiment on English-name usage. Using OLS and IV models, I find
that a student who shows the English name online has more close friends who
also show English names online. This provides empirical evidence that individ-

ual immigrants tend to have friends with similar acculturational characteristics.

Keywords: acculturation, homophily, name, friendship, immigration
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1 Introduction

It has long been observed that immigrants receive supports from other immigrant
friends (e.g., Winters et al., 2001; Munshi, 2003; Damm, 2009). A more fundamental
question is: how do friendships form? Currarini et al. (2009) propose a theoretical
model to show that homophily, the tendency of individuals in friendships to be similar,
plays an important role in friendships. However, there is little prior research that
empirically tests homophily in friendships due to the lack of data.

This paper attempts to study acculturational homophily in immigrants’ friend-
ships. As the first stage of assimilation (Gordon, 1964), acculturation (which is also
commonly known as cultural assimilation) can be quantified based on the adoption
and usage of the English name. Using a novel social networking data set retrieved

from Renren.com!

, my sample consists of international graduate students in the U.S.
who have bachelor’s degrees in Chinese colleges and have (or will have) graduate de-
grees in U.S. schools. On Renren, a user has the option to add and show an English
name after the Chinese name as the suffix, which allows us to study the accultur-
ational characteristic: English-name usage. Based on the theory of homophily we
may hypothesize that people tend to have friends with similar characteristics (e.g.,
Kandel, 1978; McPherson and Smith-Lovin, 1987; Schaefer et al., 2011). This leads
to the empirical question in the paper: all else being equal, does an international stu-
dent with online English-name usage have more close friends also with English names
than a student without online English-name usage? Or in short, does acculturational
homophily exist in friendships of international students?

It has been argued that naming convergence with natives is common among im-

migrants (e.g., Gerhards and Hans, 2009; Abramitzky et al., 2014, 2015). While

not necessarily related to job skills, the adoption of Westernized (or Anglicized, in

!'The Renren.com Network is an online social networking site based in China, and is popular
among university students. It is widely recognized as the Chinese version of Facebook.



the U.S.) names might help immigrants in the local labor market. Fryer and Levitt
(2004) pioneer the study on effects of names, although with the main focus on mi-
nority groups: they find that the use of typical African American names is strongly
correlated with socioeconomic status. Similarly, Bertrand and Mullainathan (2004)
find that workers with “White names” receive more callbacks for job interviews. This
conclusion also holds for immigration: renouncing foreign names helps immigrants
in the labor market (Arai and Thoursie, 2009), and one possible explanation is that
ethnic-sounding names cause discrimination in the labor market and the society (e.g.,
Shifman and Katz, 2005; Rubinstein and Brenner, 2014). As an effort of assimilation,
using English names helps improve labor market experiences and overcome cultural
barriers (Belot and Ederveen, 2012).

This paper connects two topics of demographic research: acculturation and ho-
mophily in friendships. So far, there are only a few prior empirical studies on ho-
mophily based on certain types of characteristics. The main reason for the scarcity
of related research is that traditional social surveys do not pay much attention to
friendships (Marmaros and Sacerdote, 2006). While some recent surveys ask ques-
tions about friendships (e.g., NLSY and Add Health), it is still difficult to acquire
sufficient characteristics of friends to test homophily. Similar with this paper, most
previous studies focus on university students using school administrative data (e.g.,
registrar data) or social networking data (e.g., Facebook) because these data pro-
vide some individual attributes of both the respondents and their friends. Marmaros
and Sacerdote (2006) find that geographic proximity and race play crucial roles in
friendship formation. Similarly, Mayer and Puller (2008) find that race is strongly
related to social network formation on campus. More related to this paper, Girard
et al. (forthcoming) employ a random experiment design and find that individual
characteristics are robust predictors of friendships.

Another major challenge is that individual behaviors in friendships might not be



independent and isolated even conditional on a variety of observable characteristics.
For example, unobservable attitudes and personalities are correlated with behaviors or
characteristics that determine friendships, but might also affect friendship formation
directly, which leads to the omitted variable problem (Burke and Sass, 2013). The
reflection problem (Manski, 1993) also exists in the identification of homophily in
friendships: in this context, a student’s English-name usage might be the cause or
the outcome of his friends’ English-name usage — which cannot be determined by
a simple OLS regression. One standard solution to this statistical challenge is the
random assignment of peers. For example, some colleges have the policy that freshmen
dormitories are randomly assigned, which creates experiments on peer effects (e.g.,
Marmaros and Sacerdote, 2001; Zimmerman, 2003; Foster, 2006; Stinebrickner and
Stinebrickner, 2006). This empirical design, however, has two main drawbacks: first,
such random assignments are conducted only in limited number of colleges, which
threatens external validity; second, and more importantly, random assignments of
peers do not actually create exogenous variation in individual characteristics, as well
as behaviors in networks of friendships.

This paper overcomes the above challenges and sheds light on homophily in friend-
ships using a unique social networking data set. The data set retrieved from Renren
is similar with data from Facebook: researchers are able to obtain users’ age, gen-
der, college and graduate school information, popularity on the social networking site,
friend information, as well as English-name usage on Renren. The sample size is 7222.
Observations of Chinese students come from 506 colleges in China and 69 graduate
schools in the United States.

The data set used in this paper has two unique advantages. First, Renren users
have the option to nominate up to ten special friends, which provides a natural defi-
nition of close friendships. The measure of close friends’ English-name usage is based

on special friends, which makes more sense because non-close friends have dispropor-



tionately weak influences (Lin and Weinberg, 2014), which is an even more serious
issue on online social networking sites where users accept friend requests from whom
they do not know or are not familiar with. The second advantage is that different
from other research, in this paper English-name usage can be predicted by a natural
phonological experiment: all else being equal, a Chinese student is more likely to use
an English name if his original Chinese name is difficult to be pronounced by native
English speakers. This is because that the system of Romanized Chinese characters
(i.e., the pinyin system) does not always well describe the pronunciation rule of Chi-
nese (Bassetti, 2007); mispronunciations might cause embarrassment and discomfort
for both Chinese and English speakers, and an effective solution is to use the English
name. Based on this natural experiment design, I employ the instrumental variable
(IV) strategy in which the indicator of the pronunciation difficulty serves as the IV
for English-name usage.

Our empirical findings can be summarized as follows. First, both the OLS and the
IV regression indicate that all else being equal, a student who uses the English name
online has more close friends who also use English names online. This implies that
acculturational homophily based on English-name usage does exist in friendships of
international students. Second, the IV model yields greater estimate, and the OLS
estimate might be downward biased due to the potential endogeneity problem. Third,
on average, a student with English-name usage has approximately one more close
friend with English-name usage, conditional on that the student nominates at least
one special friend on Renren.

This paper contributes to the existing literature along two dimensions. First, it
uses a new data set to show evidence of homophily in friendships based on accultur-
ational characteristics. This is an early study that focuses on cultural assimilation
using online social networking data. Second, although the IV is simple (as I only

create a dummy variable to describe the pronunciation difficulty), it effectively solves



the endogeneity problem and this paper proposes a novel research methodology: the
natural experiment based on the phonological nature, which might be a powerful tool
in future research on cultural identity or well-being of immigrants because linguistic
properties of pre-immigration names generate exogenous variation in assimilation-
related behaviors in the host country.

The remainder of the paper is organized as follows. Section 2 describes the back-
ground. Section 3 introduces the data set and empirical strategies. Section 4 reports

empirical results. Section 5 concludes.

2 Background

This section discusses the institutional background of the paper. I first briefly discuss
English education in China and Chinese students’ preparation for graduate studies
in the U.S. These are closely related to consequences of the adoption and usage of
English names by Chinese students, which will be introduced in the second part of
this section. I finally discuss the natural phonological experiment on English-name
usage by Chinese students: the difficulty of pronouncing Chinese names. This is the

basis of empirical strategies employed in this paper.

2.1 English Education in China

As English is one of the three mandatory subjects tested in the National Higher Ed-
ucation Entrance Examination, Chinese students start to learn English since at least
middle school (i.e., seventh grade), and in most urban regions, since elementary school
(before seventh grade). English education continues in the post-secondary stage as
passing the College English Test (CET) is generally the requirement for graduation
in most Chinese colleges. However, because the CET is substantially different from

TOEFL and GRE tests (Gao, 2010), which are required by U.S. graduate schools,



Chinese college students planning to apply for graduate studies abroad usually need
to make decisions in the early stages of college and start to receive extra English
training no later than the beginning of the junior year?.

College students receive English education mainly through three channels. First,
Chinese universities provide formal English education, which includes oral English
courses taught by native speakers of English who come from, e.g., the U.S.. As an
important tool for teaching, students are usually asked to adopt English names in
English courses (Gao et al., 2005; Edwards, 2006), although English-name usage is
apparently not required outside of class. Second, students receive extra training of
English, mainly focusing on TOEFL and GRE, in private educational institutions.
Third, peers play important roles in English education. Students share information
and learning experience in networks of friendships, which has long been observed in

the education economic literature (e.g., Hoxby, 2000).

2.2 English-Name Usage

I now turn to the adoption and usage of English names among Chinese students.
It has long been observed that the degree of assimilation, if measured by language
proficiency, is positively correlated with labor market outcomes in the host country
(e.g., Kossoudji, 1988; Chiswick, 1991; Berman et al., 2003; Chiswick and Miller,
2003). This is not surprising, as language proficiency is one component of job skills.
But somewhat surprisingly, naming also matters in the labor market (Bertrand and
Mullainathan, 2004; Fryer and Levitt, 2004; Arai and Thoursie, 2009), even if names
are not necessarily related to job skills. This might be explained by discrimination
against workers with foreign or exotic names in the labor market in the host country
(e.g., Rubinstein and Brenner, 2014).

In this paper, I follow the way of Abramitzy et al. (2014, 2015) and quantify

2Early preparation for English tests training is especially important for college students who enter
U.S. graduate schools before 2012, as the GRE test only held twice per year in China before that.



acculturation by English-name usage on the online social networking site. There are
two points worth mentioning about English-name usage. First, English-name usage
is not equivalent to English-name adoption. As discussed earlier, students usually
adopt English names in college or even high school English courses in China, hence
there is no much variation in the adoption of the English name. Second, showing the
English name online is a stronger condition than using the English name outside of
English class: a student who uses the English name in daily life does not necessarily
put it on a networking site based in China; on the contrary, a student who puts the
English name online should use the English name outside of class. Hence, students
with English-name usage on the online social networking site are arguably frequent
users of English names in daily life.

In the empirical analysis, I focus on students who have obtained their bachelor’s
degrees in China and have (or will have) graduate degrees in the U.S. My sample does
not consist of students who 1) stay in China and do not continue graduate studies in
the U.S., and 2) receive undergraduate education in the U.S. or other English-speaking
countries (such as the U.K.). The first group of students work in China, and it makes
little sense for them to use English names; the number of observations with English-
name usage is small, and there is no much variation in online English-name usage.
The second group of students come to English speaking countries before adulthood;
migration occurs early and it is more like a common social rule to use English names
in college life, which also results that there is no much variation in online English-
name usage. The sample of international graduate students with bachelor’s degrees in
China provides adequate observations with English names as well as some variation

in English-name usage on the online social networking site.



2.3 The Pronunciation Difficulty of Chinese Names

A simple comparison between students with or without online English-name usage
might yield inconsistent results because using English names, as discussed in Section
1, is potentially endogenous. To establish the causal relationship between self usage
of the English name and friends’ usage of English names, an exogenous variable is
needed to predict self usage. While ideally such an exogenous variable is constructed
by the random experiment, this is not applicable in language teaching and education.
In this paper I exploit a unique natural experiment based on phonological properties
of Chinese characters.

The natural experiment on English-name usage is based on linguistic findings
that some Chinese characters are difficult to be pronounced by native speakers of
Western languages, which results that graduate students with difficult-to-pronounce
Chinese names are more likely to use English names. The pinyin system in Chinese is
designed to describe the pronunciation rule using the Roman alphabet (i.e., the Latin
alphabet) and Chinese names are transcribed by Romanized characters in English.
However, because of phonological differences between Chinese and English (as well as
other Western languages), the pinyin system does not always precisely describe the
pronunciation rule of Chinese® (Bassetti, 2007).

Note that the term pronunciation difficulty that 1 use in this paper is with re-
spect to native speakers of Western languages who have no systematic training in
Chinese. If the pronunciation difficulty is with respect to Chinese speakers, then it is
likely to observe systematic differences between students with and without difficult-
to-pronounce names (in, e.g., family background), and such an experiment does not
generate random assignments of difficult-to-pronounce names. However, it is unlikely

for a Chinese family to consider the pronunciation difficulty of the name by English

3In Appendix A I present a list of Romanized Chinese characters that have different pronuncia-
tions in Chinese and in English (based on pinyin).



speakers at the time the child was born, which is more than 20 years ago in this
context. Hence intuitively, the pronunciation difficulty is exogenous.

Consequences of name mispronunciations include embarrassment and discomfort
for both Chinese and English speakers. One example involves the character méng,
which has the meaning of dream. This character is widely used in female given names,
but is usually pronounced as men by English speakers®. A solution to this problem
is to adopt and use an English name along with the original Chinese name. English-
name usage in daily life is further reflected by English-name usage on the social
network. This develops the research design in which the pronunciation difficulty
serves as a natural experiment and predicts English-name usage in the Renren data
set. In Section 3 and 4 I will introduce the instrumental variable strategy based on

this natural experiment and analyze the validity of the IV.

3 Data and Empirical Strategies

3.1 Online Social Networking Data

I first introduce the online social networking data set retrieved from Renren.com.
Founded in 2005, Renren is a provider of online social networking services based in
China. Similar with Facebook, Renren requires users to provide personal biographical
information. Researchers are also able to acquire the number of Renren friends and
the number of time the personal page is visited by others Renren users. These two
variables roughly describe the the popularity on the social networking site. Moreover,
Renren has two unique features. First, a user has the option to add an English name

after the original Chinese name as the suffix’, which quantifies acculturation status.

4 Another related example for male names is shé, meaning stone or time in Chinese. This character
is usually pronounced as she by English speakers.

5In fact, a Renren user can add any English word as the suffix. Ideally the English word after
the Chinese name should be the user’s English name, but the user might also put the name of the
idol as the suffix (e.g., Isaac Newton), or other non-name English words (e.g., Mathematics). While

10



Second, a user has the option to nominate up to ten special friends shown on the
personal Renren page, which defines close friendships. As for the definition of close
friendships, there are two advantages of the Renren data set: 1) a Renren user’s
close friendship is well defined because these special friends are nominated by the
user himself; 2) a Renren user’s special friends usually only consist of his friends,
significant other, or spouse, but not parents® and siblings” — who are naturally in
and are not selected into the network of social relationships.

My sample consists of 7222 Chinese graduate students who have bachelor’s de-
grees in Chinese colleges and have or will have graduate degrees in the U.S. These
Chinese students come from 506 colleges in China and 69 American graduate schools
in Alabama (AL) through Missouri (MO)®. Table 1 and 2 report the basic summary
statistics of observable characteristics and outcome variables.

In Table 1 I present the summary statistics of the full sample set, in which ob-
servations might list or do not list special friends on Renren. In the full sample set
I find that 13.3% of all students (which is approximately 1000 students) show their
English names online, and I define these users as frequent users of English names;
other 86.7% students do not show English names on Renren. The average number of
special friends nominated by users is 1.61. On average, Renren users in the sample
receive slightly fewer than 10000 times of visits by other users and have about 600
online friends, although observations in the data set are fairly heterogeneous in these

characteristics. For the numerical convenience, I will use the number of visits divided

it is easy to identify some non-English-name cases, it is unlikely to find out all of these cases, which
leads to the measurement error problem: some non-name words are identified as English names and
some English names are identified as non-name words. However, the instrumental variable model in
this paper can help tackle this statistical issue.

6Unlike on Facebook, there are limited number of Chinese parents having accounts on Renren.
This can be verified because we can observe special friends’ profile pictures and a friend with similar
age with the user apparently cannot be the parent. In the data set I find that at least 99% of all
observations do not list parents as special friends.

"Due to the “one child policy” in China, the case that a student has siblings is rare.

8Due to the data limitation, I am unable to obtain student account information from all graduate
schools in the U.S. from Renren; the data set involves 69 graduate schools in states ranking before
Missouri (MO) in alphabetical order.
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by 10000 and the number of all friends divided by 100 as independent variables in
regressions. In the full sample, about 49% of all students are male. On average,
students have entered college in China 8 years ago.

Table 1: Summary Statistics: Full Sample
Mean Std. dev.  Min Max

Independent Variables:

English-name usage 0.133  (0.340) 0 1

# of special friends 1.610  (2.318) 0 10
(# of visits received)/10000 0.935  (1.288)  0.0003 25.268
(# of all friends)/100 5.859 (4.815) 0.02  185.540
Male dummy 0.489  (0.500) 0 1
Year since entering college 8.684  (1.826) 5 16
Category 1 Chinese college dummy  0.205  (0.403) 0 1
Category 2 Chinese college dummy  0.270  (0.444) 0 1
Category 1 US school dummy 0.140  (0.347) 0 1
Category 2 US school dummy 0.497  (0.500) 0 1
IV and Dependent Variables:

Pronunciation difficulty indicator 0.422 0.494 0 1

# of special friends w/ Eng. names 0.106 0.371 0

Full sample includes all students with and without special friends on Renren.
Standard deviations are in parentheses. Number of observations: 7222.

This social networking data set allows me to control for school information in
the empirical analysis. One simple approach is to introduce college and graduate
school fixed effects. Alternatively, I partition Chinese colleges and U.S. graduate
schools into three categories by school prestige in a coarse manner. For Chinese
colleges, category 1 colleges include universities which are members of the C9 League?;
category 2 colleges include universities which are sponsored by “Project 985”!° but
are not members of the C9 League; category 3 colleges includes all other universities.

For U.S. graduate schools, category 1 schools include universities that are in top 10

9Equivalent to the Ivy League in the U.S. and the Exzellenzinitiative in Germany, China’s C9
League comprises nine most renowned universities in Mainland China, including Peking University,
Tsinghua University, Zhejiang University, University of Science and Technology of China, Fudan
University, Nanjing University, Shanghai Jiao Tong University, Harbin Institute of Technology, and
Xi’an Jiao Tong University.

10Project 985 is an official project initiated by national and local governments that allocates
funding to 39 reputable research universities in Mainland China after careful evaluations on research
and teaching quality.
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of the US News Best Global University Rankings, plus all other Ivy League schools!!;
category 2 schools include all other universities that are members of the Association of
American Universities (AAU); category 3 schools include all other U.S. universities in
the data set. I find about 20% of all students come from the C9 League, i.e., category
1 Chinese colleges, and 27% are from category 2 colleges. 14% of all students attend
eight category 1 schools in the U.S. and around 50% of all students attend category
2 schools, i.e., all other AAU schools.

I finally turn to the instrumental variable and the dependent variable. In the
full sample, 42.2% of all students have difficult-to-pronounce Chinese names — in
other words, there are about 3000 students whose original Chinese names are hard
to be pronounced by native speakers of Western languages. Among all students,
the average number of special friends with English-name usage is 0.1. This small
number, however, is somewhat underestimated because the number of special friends
is unconditional on that the user nominates nonzero special friends.

In Table 2 I focus only on the sub-sample in which the observations nominate
at least one special friend on Renren. 43.9% of all students (or 3171 students) have
nonzero Renren special friends. Table 2 shows that students in this sub-sample set
are systematically different from students without special friends on Renren. In the
sub-sample, there are relatively more students with English-name usage on Renren.
The average number of special friends, conditional on that students have at least one
special friend, is close to 4. Compared with other students in the full sample, these
students receive more visits from other Renren users and have more Renren friends.

Also, there are relatively fewer male users in the sub-sample. The average year since

" Category 1 U.S. graduate schools include following eight universities: Harvard University, Mas-
sachusetts Institute of Technology (MIT), University of California-Berkeley (UCB), Stanford Uni-
versity, California Institute of Technology (Caltech), University of California-Los Angeles (UCLA),
University of Chicago, and Yale University. In theory, this category should also contain Columbia
University, University of Pennsylvania, Cornell University, Brown University, and Dartmouth Col-
lege. However, these universities are not included because I have no data on graduate students in
New Hampshire, New York State, Pennsylvania, and Rhode Island.

13



entering college is 8.61. However, both data sets have similar composition of school

categories, as shown by the summary statistics of school category fixed effects.

Table 2: Summary Statistics: Sub-Sample, with > 1 Special Friends
Mean Std. dev.  Min Max

Independent Variables:

English-name usage 0.154  (0.361) 0 1

# of special friends 3.668  (2.165) 1 10
(# of visits received) /10000 1.116  (1.418)  0.0007 25.102
(# of all friends)/100 6.322 (4.629) 0.04 142.180
Male dummy 0.420  (0.494) 0 1
Year since entering college 8.61 (1.69) ) 16
Category 1 Chinese college dummy  0.212  (0.409) 0 1
Category 2 Chinese college dummy  0.267  (0.443) 0 1
Category 1 US school dummy 0.135  (0.342) 0 1
Category 2 US school dummy 0.523  (0.500) 0 1
IV and Dependent Variables:

Pronunciation difficulty indicator 0.425 0.494 0 1

# of special friends w/ Eng. names 0.241 0.531 0 4
% of special friends w/ Eng. names 0.062 0.159 0 1

Sub-sample includes students with at least one special friend on Renren.
Standard deviations are in parentheses. Number of observations: 3171.

In the second panel of Table 2 I find 42.5% of students in the sub-sample have
difficult-to-pronounce Chinese names. Note that this ratio is very close to the ratio
reported in Table 1, which is reasonable because the pronunciation difficulty of the
Chinese name should be exogenous and unrelated to personal characteristics, includ-
ing the number of special friends nominated. In this sub-sample, the average number
of special friends with English names shown online is 0.241. Because the sub-sample
only contains students who have at least one special friend, now I am able to define
the proportion of special friends with English names. On average, about 6% of special
friends show their English names on Renren.

In Table 3, I compare the instrument variable and outcome variables between
students who show and do not show English names on Renren. There are approxi-
mately 1000 observations with English-name usage in the full sample, and 64.8% of

them have difficult-to-pronounce Chinese names. In contrast, only 38.8% of students

14



not showing English names have difficult-to-pronounce Chinese names. The ratios of
students with difficult-to-pronounce names are very similar with those shown in the

panel for the sub-sample.

Table 3: Comparing Students with and without English Names

Showing Not showing
English names English names
Full Sample:
Pronunciation difficulty indicator 0.648 (0.478)  0.388 (0.487)
# of special friends w/ English names  0.401 (0.699)  0.060 (0.262)
Observations 960 6262
Sub-Sample:
Pronunciation difficulty indicator 0.640 (0.480)  0.386 (0.487)

# of special friends w/ English names  0.787 (0.809)  0.141 (0.387)
% of special friends w/ English names  0.193 (0.233)  0.038 (0.128)
Observations 489 2682

Full sample includes all students with and without special friends on Renren.

Sub-sample includes students with at least one special friend on Renren.
Standard deviations are in parentheses.

In the full sample, the average number of special friends with online English-
name usage is 0.4 among observations who show English names online. In contrast,
students who do not show English names online only have 0.06 special friends with
online English-name usage. The comparative qualitative pattern remains for the
sub-sample in which students have at least one special friend, as shown in the second
panel. Similarly, students with online English-name usage also have higher proportion
of special friends with online English-name usage. The descriptive statistics in Table
3 roughly show acculturational homophily in friendships, although these results might

be biased because English-name usage is not orthogonal.

3.2 Testing Homophily: OLS and IV Models

In this part, I present the regression models to test homophily in friendships of in-
ternational students based on acculturational characteristics: online English-name

usage. I first introduce the basic specification, and then discuss the potential statis-
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tical challenge as well as the solution. The core empirical question is whether self
usage of the English name online is causally related to the number of close friends

with online English-name usage. To study this, I start with an OLS regression:

NI = o/X; + BE? +~T, + ¢ (1)

where i indexes individual. N/ is the number of close friends with online English-
name usage, and close friends are defined by special friends nominated by the indi-
vidual 7. E? is the main regressor, which is a dummy variable indicating whether i
shows the English name on Renren. 7; is the total number of special friends that ¢
nominates, ranging from 0 to 10.

In (1), X; is a set of control variables of personal characteristics and information,
including gender, year since entering college, total number of Renren friends, and
total number of visits received from other users. Besides, X, also includes variables
of college and graduate school information. One way to control for school information
is to introduce college and graduate school fixed effects. Alternatively, we can use
school category fixed effects introduced in Section 3.1 as regressors. I find very similar
empirical results using either ways to construct school variables in X;.

There are two major challenges with causal inference based on the specification
in (1). The first challenge is the reflection problem (Manski, 1993). In this context,
while E might have a positive effect on NI, NI might also reversely affect E?
through peer influences. The second challenge is the omitted variable bias problem,
since there are unobservable personal attitudes and characteristics related to both E?
and NF. These two challenges threaten the OLS estimate of 8 in (1), and in fact it
is even difficult to determine the sign of bias.

To tackle the above statistical issues, I propose an IV strategy which relies on the

idea of the natural experiment that the pronunciation difficulty of the Chinese name
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exogenously affects English-name usage. This leads to the first-stage regression:

E? =+'X; +7D; +nT; + € (2)

where D; indicates the pronunciation difficulty: D; = 1 if i’s Chinese name is
considered to be difficult to be pronounced by native speakers of English, and D; = 0
otherwise. In (2), D; serves as the IV for the endogenous regressor £, and the fitted
value is used in (1) to obtain the IV estimate.

There are two assumptions required to ensure the validity of the IV. First, D;
must be closely correlated with E so that the IV has the enough statistical power to
predict the endogenous regressor. This can be verified by the first-stage regression,
which will be presented in Section 4. Second, D; must affect the outcome N/ only
through E7, i.e., the pronunciation difficulty should have the impact on the number

of close friends with English-name usage only through self usage of the English name.

This assumption of the exclusion restriction will be discussed in Section 3.3.

3.3 The Validity of the IV and the Exclusion Restriction

As introduced in previous sections, the empirical analysis relies on exogenous variation
in English-name usage. The indicator of the pronunciation difficulty of the Chinese
name is a natural candidate of the instrumental variable. In this part, I discuss the
validity of this instrument.

The first condition of a valid IV is that it should well predict the endogenous vari-
able. In Table 3 we have seen that English-name usage is positively correlated with
the pronunciation difficulty indicator. This can also be found in Table 4, Row 1: in the
full sample, a Chinese student with the difficult-to-pronounce Chinese name is signif-
icantly more likely to use a chosen English name on Renren. This conclusion remains

after controlling for individual characteristics: in Section 4 I will report first-stage
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regressions and show that the pronunciation difficulty of the Chinese name predicts
English-name usage. In the second row I observe that a Chinese student with a
difficult-to-pronounce Chinese name has significantly more special friends with online
English-name usage. This result will be discussed again by reduced-form regressions

reported in Section 4.

Table 4: Checking on Systematic Differences: The Full Sample

w/o difficult-to- w/ difficult-to-  p-value

pronounce names pronounce names
English-name usage 0.081 (0.273) 0.204 (0.403) Kok
# of special friends w/ Eng. names 0.081 (0.312) 0.139 (0.438) Koxok
# of special friends 1.581 (2.292) 1.650 (2.353) n.s.
(# of visits)/10000 0.933 (1.315) 0.937 (1.250) n.s.
(# of friends)/100 5.820 (4.544) 5.913 (5.163) n.s.
Male 0.486 (0.500) 0.493 (0.500) n.s.
Year since entering college 8.732 (1.822) 8.619 (1.828) *
Category 1 Chinese college dummy 0.203 (0.402) 0.207 (0.405) n.s.
Category 2 Chinese college dummy 0.271 (0.445) 0.269 (0.443) n.s.
Category 1 US school dummy 0.138 (0.344) 0.144 (0.351) n.s.
Category 2 US school dummy 0.498 (0.500) 0.495 (0.500) n.s.
Observations 4173 3049 —

Full sample includes all students with and without special friends on Renren.

The first two rows show systematic differences in the name dummy and the outcome variable.
The following nine rows show systematic differences in control variables.

Standard deviations are in parentheses.

Unpaired t tests are employed. n.s.: p > .1; 1: p < .1. *: p < .05; **: p < .01; ***: p < .001.

Another assumption for the IV is that the instrument should affect the outcome
only through the endogenous regressor. Random assignments generate valid IVs in
the sense that the treatment is randomly assigned. In the context of the natural
experiment, it is ideal that the pronunciation difficulty is “randomized”: unrelated to
characteristics. In the remaining rows in Table 4, I focus on systematical differences
in other individual characteristics between students with and without difficult-to-
pronounce names. | find no systematic difference between students with and without
difficult-to-pronounce names for most characteristics; the only observable difference

is that students with difficult-to-pronounce names entered college slightly earlier.
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In Table 5 I turn to the sub-sample in which students have at least one special
friend. The first three rows show differences in English-name usage and outcome
variables. Similar with Table 4, this table shows the strong relationship between
the pronunciation difficulty and English-name usage, as well as the number (and the

proportion) of special friends with English-name usage.

Table 5: Checking on Systematic Differences: The Sub-Sample
w/o difficult-to- w/ difficult-to-  p-value
pronounce names pronounce Names
English-name usage 0.097 (0.295) 0.232 (0.422) Kk

# of special friends w/ Eng. names 0.186 (0.451) 0.314 (0.616) kokok
% of special friends w/ Eng. names 0.050 (0.145) 0.079 (0.174) *oxk
# of special friends 3.622 (2.154) 3.730 (2.180) n.s.
(# of visits) /10000 1.095 (1.428) 1.144 (1.403) n.s.
(# of friends)/100 6.323 (5.247) 6.321 (3.635) n.s.
Male 0.423 (0.494) 0.417 (0.493) n.s.
Year since entering college 8.640 (1.676) 8.581 (1.715) n.s.
Category 1 Chinese college dummy 0.205 (0.404) 0.222 (0.416) ..
Category 2 Chinese college dummy 0.268 (0.443) 0.265 (0.442) n.s.
Category 1 US school dummy 0.131 (0.338) 0.140 (0.347) 1.S.
Category 2 US school dummy 0.518 (0.500) 0.528 (0.499) n.s.
Observations 1822 1349 —

Sub-sample includes students with at least one special friend on Renren.

The first three rows show systematic differences in the name dummy and outcome variables.
The following nine rows show systematic differences in control variables.

Standard deviations are in parentheses.

Unpaired ¢ tests are employed. n.s.: p > .1; 1: p <.1. *: p < .05; **: p < .01; ***: p < .001.

I investigate other individual characteristics starting from Row 4. There is no
significant difference in any personal attribute between students with and without
difficult-to-pronounce original Chinese names. In particular, unlike in Table 4, here I
find no statistically significant difference in the year since entering college between two
groups of students. In both sample sets, our natural experiment creates an arguably
valid instrument for usage of the English name, in the sense that the assignment of

the pronunciation difficulty is nearly random.
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Table 6: Other Possible Channels through which the IV Affects Outcomes

Outcomes Personal Characteristics
0 ORNE) @) @ (©)
Pronunciation difficulty 0.003 0.009 —0.001 0.066 0.006 0.004
(0.006) (0.015)  (0.005) (0.053) (0.009) (0.008)
# of special friends 0.040*** 0.039***  0.000 — —0.0047 —0.006**
(0.001) (0.004)  (0.001) (0.002) (0.002)
(# of visits) /10000 0.004 0.006 0.001 0.279%**  0.015%** 0.009%*

(0.003)  (0.004) (0.002)  (0.024)  (0.004)  (0.003)
(# of all friends),/100 0.002*  0.006%*  0.002%  0.024%F%  .013%%*  (0.008%**
(0.001)  (0.002) (0.001)  (0.007)  (0.001)  (0.001)

Male —0.001 —0.006  —0.004 —0.743*** 0.074***  —0.007
(0.006)  (0.015) (0.005)  (0.053)  (0.009)  (0.008)
Year after entry —0.000  —0.001  0.000 —0.058%F* (.023*%** —0.006**
(0.002)  (0.004) (0.002)  (0.015)  (0.003)  (0.002)
Cat. 1 Chinese college n.r. n.r. n.r. n.r. — 0.290%**
(0.010)
Cat. 1 Chinese college n.r. n.r. n.r. n.r. — 0.027**
(0.009)
School category FE Yes Yes Yes Yes No —
R? 0.126 0.065 0.006 0.072 0.045 0.141
Observations 6262 2682 2682 7222 7222 7222

Regression (1) - (3): all students who show English names online are not included.

Dependent variable in (1): the number of special friends showing English names, the full sample.
Dependent variable in (2): the number of special friends showing English names, the sub-sample, in
which students have at least one special friend.

Dependent variable in (3): the proportion of special friends showing English names, the sub-sample.
Regression (4) - (6): the full sample (i.e., all students are included).

Dependent variable in (4): the total number of special friends.

Dependent variable in (5): the dummy indicating category 1 Chinese colleges.

Dependent variable in (6): the dummy indicating category 1 U.S. graduate schools.

Chinese school category dummies are added in (1) - (4), but coefficients are not reported (“n.r.”).
Standard errors are in parentheses. {: p < .1. *: p < .05; **: p < .01; ***: p < .001.

I finally do some additional checks on the validity of the IV and close this section.
In Table 6, I first exclude all students with online English-name usage from the
sample and run reduced-form regressions of outcomes on the instrument, i.e., the
pronunciation difficulty indicator. The exclusion restriction is likely to be violated
if the pronunciation difficulty still significantly affects the number of special friends
with English-name usage: instead of self usage of the English name, there might be

some other channels or mechanisms through which the IV affects outcomes because
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students with English-name usage are now not in the sample. However, I find no
evidence of this through Column 1 to 3 in Table 6: the pronunciation difficulty plays
no role in friendship formation for students without online English-name usage.

In Column 4, 5, and 6, I examine whether the pronunciation difficulty is the pre-
dictor of other personal characteristics. If if can also predict these characteristics, we
might worry about the validity of the IV because the IV is likely to be the predictor
of related unobservable characteristics as well, which breaks the exclusion restriction.
In Column 4 I regress the total number of special friends on the pronunciation diffi-
culty, and find no evidence that students with difficult-to-pronounce Chinese names
are more likely to nominate more special friends. In Column 5 I regress the category
1 Chinese college dummy on the pronunciation difficulty and other covariates. The
IV strategy can be a problem if good universities are more likely to admit students
with difficult-to-pronounce names. However, there is no evidence that the pronunci-
ation difficulty has any major effect. This conclusion remains true when I test the

admission of Chinese students by U.S. graduate schools in Column 6.

4 Results

In this section, I report the empirical findings in this paper. I begin with first-stage
and reduced-form regressions. I then move to OLS and IV regressions and present

main results of this paper. I conclude the empirical part by some additional tests.

4.1 First-Stage and Reduced-Form Regressions

I begin this section with first-stage and reduced-form regressions. In Column 1,
Table 7, I first regress the dummy of online English-name usage on the indicator of
the pronunciation difficulty and other covariates. This regression shows the strong

statistical connection between the pronunciation difficulty of the Chinese name and
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English-name usage on Renren, and the F-statistic is far greater than 10. From the
perspective of the first-stage relationship, the natural experiment on English-name
usage generates a valid IV. In Column 2 I repeat the first-stage regression based on

the sub-sample in which students nominate at least one special friend on Renren, and

the qualitative pattern of the first-stage relationship remains.

Table 7: First-Stage Regressions and Reduced-Form Regressions

First-Stage

Reduced-Form

0 @) ) @) ) (©)
Pronunciation difficulty  0.121***  0.132%%%  0.053***  0.120%**  0.076*** (0.029***
(0.008) (0.013) (0.008) (0.018) (0.014) (0.006)
# of special friends 0.009*** 0.012*%**  0.065%**  0.062***  0.045*** 0.000
(0.002) (0.003) (0.002) (0.004) (0.003) (0.001)
(# of visits) /10000 0.025%** 0.025***  0.014%** 0.023** 0.012* 0.0047
(0.004) (0.005) (0.003) (0.007) (0.006) (0.002)
(# of all friends)/100 —0.000 0.000 0.002* 0.006** 0.007*%*  0.002*
(0.001) (0.002) (0.001) (0.002) (0.002) (0.001)
Male —0.026%* —0.026* —0.010 —0.025 —-0.024f  —0.010¢
(0.008) (0.013) (0.008) (0.019) (0.014) (0.006)
Year since entry —0.016%**  —0.019*** —0.007** —0.021*** —0.014** —0.004*
(0.002) (0.004) (0.002) (0.005) (0.004) (0.001)
School category FE Yes Yes Yes Yes Yes Yes
R? — — 0.194 0.119 0.109 0.022
First-stage F-statistic 48.97 24.48 — — — —
Observations 7222 3171 7222 3171 3171 3171

Dependent variables in (1) and (2): whether the English name is shown on Renren.
Dependent variables in (3) and (4): the number of special friends showing English names online.
Dependent variable in (5): whether there is at least one special friend showing the English name.

Dependent variable in (6): the proportion of special friends showing English names online.
Regression (1) and (3): the full sample. Regression (2), (4), (5), and (6): the sub-sample.

Standard errors are in parentheses. 1: p < .1. *: p < .05; **: p < .01; ***: p < .001.

From Column 3, I report results of reduced-form regressions. In column 3 I focus
on the full sample and regress the number of special friends with English-name usage
on the pronunciation difficulty indicator. Column 3 shows that a student with the
difficult-to-pronounce Chinese name is associated with a greater number of special
friends with online English names. In Column 4 T again focus only on the sub-sample
and exclude students who do not nominate any close friend as special friends. The

coefficient of the IV is nearly doubled. I repeat the exercise in Column 5 and 6
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using different measures of the outcome: in Column 5 I find that a student with
the difficult-to-pronounce Chinese name is more likely to have at least one special
friend with online English-name usage, and in Column 6 I find that the pronunciation
difficulty is positively associated with the proportion of special friends online English-
name usage. In addition, in all regressions I find positive coefficients of the number
of visits and the number of friends on Renren. This indicates that the popularity
on the social network is positively correlated with close friends’ English-name usage,
but the coefficients are small. In addition, male students are less likely to have close
friends with online English names, and the year since entering college is also negatively
correlated with friends’ usage of English names. Albeit statistically significant, the

impacts of the above non-acculturational characteristics are moderate at best.

4.2 OLS and IV Regressions

I now turn to the main part of the empirical section. Using the number of special
friends with online English-name usage as the outcome variable, in Table 8 I begin
with an OLS regression of the outcome on the indicator of self usage of the English
name on Renren. School category fixed effects and other covariates are included.
The OLS regression in Column 1 shows the positive correlation between accultura-
tional characteristics — English-name usage — of the individual and the close friends.
This, however, does not indicate the causal relationship since English-name usage is
potentially endogenous. Based on the natural experiment idea, in Column 2 I use
the pronunciation difficulty of the original Chinese name to instrument for online
English-name usage. The result shows that international students from China indeed
tend to have friends with similar acculturational characteristics. Unconditional on
that students show nonzero special friends, a student showing his English name on-
line has nearly 0.5 more close friends also showing English names online on average.

The OLS estimate in Column 1 is downward biased.

23



In Column 3 I run the similar OLS regression, but now using Chinese college
and U.S. graduate school fixed effects. This is followed by the replication of the IV
regression in Column 4 using these school fixed effects. The qualitative pattern in
Column 1 and 2 is again observed in Column 3 and 4: acculturational homophily
exists in friendships of graduate students from China, in the sense that self usage of
the English name is positively correlated with close friends’ usage of English names,

and the OLS estimate is again downward biased.

Table 8: Testing Acculturational Homophily: OLS and IV Models

(1) (2) (3) (4) (5) (6)
OLS v OLS v OLS v

English name dummy 0.291%**  0.434*** (0.290%** (.520%%* (.587*** (.907***
(0.011)  (0.064)  (0.012)  (0.096)  (0.023)  (0.128)
# of special friends 0.063***  0.061*** 0.062***  —0.004 0.055*** 0.051%**
(0.002)  (0.002)  (0.002)  (0.003)  (0.004)  (0.004)

(# of visits) /10000 0.0067 0.003 0.008*  0.027*** 0.008 —0.000
(0.004) (0.004) (0.004) (0.006) (0.007) (0.008)
(# of all friends)/100  0.002* 0.002* 0.002%* —0.000  0.006%*  0.006**
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002)
Male —0.002 0.001 0.001 0.039** —0.010 —0.002
(0.008) (0.008) (0.008) (0.012) (0.017) (0.018)
Year since entry —0.002 —0.000 —0.004  0.035%* —0.010f —0.003
(0.008) (0.002) (0.002) (0.004) (0.005) (0.006)
School category FE Yes Yes No No Yes Yes
School FE No No Yes Yes No No
R? 0.258 — 0.324 — 0.260 —
Observations 7222 7222 7222 7222 3171 3171

IV: the pronunciation difficulty indicator is the IV for whether showing the English name online.
Dependent variables: the number of special friends showing English names online.

Regression (1) and (2): the full sample, with school category fixed effects.

Regression (3) and (4): the full sample, with school fixed effects.

Regression (5) and (6): the sub-sample, in which observations have at least one special friend on,
Renren, with school category fixed effects.

Standard errors are in parentheses. 1: p < .1. *: p < .05; **: p < .01; ***: p < .001.

I conclude this table by focusing on the sub-sample in which students nominate
at least one special friends on Renren. This will yield greater magnitudes of the
OLS and IV estimate, as all observations who do not list close friends online are

excluded. In Column 5 and 6, I report the OLS and IV regressions using school
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category fixed effects. Acculturational homophily is again observed: students with
English-name usage tend to have more close friends also with English-name usage.
The OLS estimate is downward biased, and the IV regression in Column 6 indicates
that on average, a student with online English-name usage has nearly one more close
friend also uses the English name online. This magnitude is large relatively to the size
of the close friendship — recall that the average number of special friends on Renren
(conditional on that the student nominates at least one special friend) is around
3.5, as reported in Table 2. This shows that homophily based on acculturational

characteristics plays an important role in friendships for international students.

4.3 Additional Tests

I conclude the empirical part by conducting several additional tests to check the
robustness of our previous empirical findings.

In Table 9, I start with two regressions based on alternative measures of close
friends’ acculturation. Column 1 shows the IV regression of the proportion of special
friends with English-name usage. The pronunciation difficulty serves as the IV for
self usage of the English name. Focusing on the sub-sample in which observations
have nonzero special friends, I find that using the English name on Renren increases
the fraction of close friends showing English names online by 21.7%. In Column 2
I remeasure acculturational characteristics in a coarse manner by defining a dummy
variable which equals 1 if there is at least one special friend showing the English
name, and 0 otherwise. Again, I only focus on the sub-sample in which observations
have nonzero special friends. The result in (2) shows that using the English name
online increases the likelihood that there exists close friends also showing English
names online by almost 60%.

In Column 3 to 6 I return to the outcome variable studied in Table 8 — the

number of special friends with online English-name usage. In the following four IV
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Table 9: Acculturational Homophily: Additional Tests

Other Measures Subpopulations
(1) @) ) () ) (©)

English name dummy  0.217%%*  0.578%**  (0.410%** (0.435%** (0.461*** (.499%**

(0.041) (0.096) (0.085) (0.073) (0.129) (0.078)
# of special friends —0.0021  0.038*%**  (0.053*** 0.062*** 0.060*** 0.066***

(0.001) (0.003) (0.002) (0.002) (0.003) (0.002)
(# of visits) /10000 —0.001 —0.002 0.006 0.003 0.005 0.005

(0.002) (0.006) (0.005) (0.004) (0.005) (0.005)
(# of all friends)/100  0.002**  0.007***  0.003** 0.002* 0.002¢ 0.001

(0.001) (0.002) (0.001) (0.001) (0.001) (0.001)
Male —0.004 —0.009 0.001 0.007 —0.015 —0.003

(0.006) (0.013) (0.011) (0.010) (0.016) (0.011)
Year since entry —0.000 —0.003 0.002 —0.003 0.000 —0.002

(0.002) (0.004) (0.003) (0.003) (0.004) (0.005)
School category FE Yes Yes Yes Yes Yes Yes
Observations 3171 3171 3429 4600 1934 4880

IV: the pronunciation difficulty indicator is the IV for whether showing the English name online.
Dependent variable in (1): the proportion of special friends showing English names online.
Dependent variable in (2): whether there is at least one special friend showing the English name.
Dependent variables in (3) to (6): the number of special friends showing English names online.
Regression (1) and (2): the sub-sample, in which observations have at least one special friend.
Regression (3): the sub-sample, in which students are from Chinese category 1 and 2 colleges.
Regression (4): the sub-sample, in which students are from U.S. category 1 and 2 schools.
Regression (5): the sub-sample, in which students are from both Chinese and U.S. cat. 1 schools.
Regression (6): the sub-sample, in which students entered the college in or after 2006.

Standard errors are in parentheses. 1: p < .1. *: p < .05; **: p < .01; ***: p < .001.

regressions I investigate homophily in friendships in subpopulations!?. In Column
3 I study students who graduate from Chinese category 1 and 2 colleges. The IV
estimate is slightly lower than that reported in Column 2, Table 8, although the causal
relationship remains. In Column 4 I turn to students who enter U.S. category 1 and 2
graduate schools. Again, the magnitude of the coefficient is very close to the previous
estimate in Table 8. In Column 5 I find slightly greater magnitude of acculturational
homophily for students entering one of nine category 1 Chinese colleges and one
of eight category 1 U.S. graduate schools. But overall, there is no much evidence

that homophily in acculturational characteristics varies by school prestige — which

12While not reported here, I check all first-stage regressions and coefficients of the IV are statis-
tically significant; all F-statistics are comfortably greater than 10.
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is closely correlated with students’ academic achievement and ability. In the last
column, I focus on students entering Chinese colleges in or after 2006. These students
are younger than the full population. The qualitative pattern remains, but the IV
estimate becomes greater. This implies that the tendency to have friends with similar

acculturational characteristics might be stronger among younger students.

5 Conclusion

This paper examines acculturational homophily in friendships of international grad-
uate students based on English-name usage. I use the data from Renren.com, a
Facebook-type online social networking site based in China. The sample consists of
Chinese students attending college in China and graduate school in the U.S. Accul-
turation is quantified by English-name usage on this online networking site. The
data allows us to observe this acculturational attribute because Renren users have
the option to add an English name as the suffix following the original Chinese name.
Another advantage of the data set is that close friendships are naturally defined as
users have the option to nominate special friends on Renren by themselves. The
specific empirical question in this paper is whether self usage the English name is
positively correlated with close friends’ English-name usage; in other words, whether
international graduate students tend to have friends with similar characteristics of
cultural assimilation.

It is difficult to test homophily in friendships because of the scarcity of the data
as well as common statistical challenges in most network research. The reflection
problem and the omitted variable problem might make the OLS estimate biased. To
tackle these challenges, I exploit a natural experiment on English-name usage: all else
being equal, a Chinese student with a difficult-to-pronounce Chinese name is more

likely to use the English name, and further show the English name on Renren. In
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Section 2 and 3 I find that the pronunciation difficulty is arguably randomized, and the
exclusion restriction is intuitively convincing. With a strong statistical relationship
between the pronunciation difficulty of the Chinese name and English-name usage,
this natural experiment creates a valid instrumental variable for self usage of the
English name on Renren.

The empirical findings in this paper can be summarized as follows. First, both
the OLS and the IV regression show that a student with online English-name usage
has more close friends also with online English-name usage. In other words, accultur-
ational homophily does exist in friendships. The IV model yields greater estimate,
and the OLS estimate might be downward biased. On average, a student showing
the English name online has approximately one more close friend who also shows the
English name online, conditional on that this student nominates at least one special
friend. This magnitude of homophily is relatively large, considering that the average
number of special friends in the data set is around 3.5.

This paper contributes to the existing literature by providing a new methodology
for research on friendships. Based on linguistic properties of names, the natural ex-
periment design solves the common endogeneity problem and verifies the existence
of homophily based on acculturational characteristics in a causal manner. The in-
strumental variable is constructed in a simple way, yet the identification strategy
provides an effective solution to major econometric challenges. That said, with a
cross-sectional social networking data set, this paper has no statistical power to sepa-
rately identify two major types of effects in causing acculturational homophily: peer
influences and peer selection. New data sets with the panel structure might shed light

on this identification question.
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Appendix A: The Pronunciation Difficulty of Ro-
manized Chinese Characters

The empirical analysis of this paper relies on the natural experiment on online English-
name usage: all else being equal, a Chinese student whose original name is difficult
to be pronounced by native speakers of English is more likely to use an English
name. The pronunciation difficulty comes from the fact that the pinyin system, which
romanizes Chinese characters, cannot well reflect pronunciation rules of Chinese due
to phonological differences between Chinese and Western languages. The IV strategy
based on the natural experiment design requires at least a dummy variable of the
pronunciation difficulty. In this appendix, I introduce how this dummy variable is
constructed.

To construct this variable, I introduce three types of Chinese characters that are
hard to be pronounced. The first group of difficult-to-pronounce characters comes
from the ambiguity between the alveolar nasal and the velar nasal. This involves all
Chinese words with pinyin letters ending with -ang and -eng. For example, ceng is
commonly pronounced as cen by native speakers of Western languages. However, [
do not include any word with pinyin letters ending with -ing in this group since the
pronunciation of -ing and -in are relatively similar.

The second group of difficult-to-pronounce characters comes from the uniqueness
of Chinese characters. This involves all Chinese words with pinyin letters beginning
with 2-. These words have the unique pronunciation rule, which is not seen in English,
although it is remotely similar with the pronunciation of sch- in German. But in
general, z- words are hard to be pronounced by English speakers. For example, zu
is commonly pronounced as zu by English speakers, which is substantially different
from the standard way of pronunciation in Chinese.

The third group of difficult-to-pronounce characters comes from different rules of
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pronouncing characters which are seen in both languages. This involves all Chinese
words with pinyin letters ending with -hi, -he, and -ue. These linguistic elements are
widely used in both English and Chinese, but pronunciation rules are different. For
example, shi is commonly pronounced as she in English, which is distinct from the

pronunciation in Chinese.
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