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Abstract China started market-oriented reforms in the late 1970s,
and a fundamental social change in post-reform China has been mas-
sive migration. The primary purpose of this research is to examine the
effect of migrant inflows on online expressions of regional prejudice,
which is defined as expressions of antipathy toward migrants. In partic-
ular, we examine the dynamics of expressions of regional prejudice on
Weibo, a popular Twitter-like social media site in China. Furthermore,
we explain online expressions of regional prejudice through the lens of
the group-threat and contact theories, and seek potential conditions
that facilitate the development of a positive relationship between local
residents and migrants. Our findings lend strong support to the group-
contact argument that migrant inflows reduce online expressions of
regional prejudice in China. The contact effect is larger when migrant
inflows are measured in terms of migrant labor and interprovince
migrants, who represent China's typical migrants. Furthermore, the
contact effect is only observed in relatively small cities, while a
small threat effect is observed in mega and super-mega cities where
the population-control system is strictly maintained.
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During a cold winter night in November 2017, a fire killed 19 migrant rent-
ers and injured eight more in suburban Beijing, China. The accident attracted
widespread media attention, and special safety inspections were immediately
carried out by the local government. Because these inspections determined
their homes to be unsafe, many migrant residents were evicted from their
rented apartments on short notice and became homeless overnight. On
Weibo, a Twitter-like social media site in China, this issue received heated
discussion. While some local residents in Beijing expressed sympathy toward
the evicted migrant renters, many others supported the government's action
and believed that the large migrant population is a major cause for a host of
social problems in the city.

Understanding the recent history of migration within China is important in
order to understand the public's mixed reactions toward the plight of
migrants. In the late 1970s, China loosened state control over its economy
and embraced market-oriented reforms. The sociopolitical conditions brought
on by this change brought about an enormous inflow of rural residents into
cities, a fundamental social change in post-reform China (Zhou and Xie
2019). Many local residents in cities blame migrants for the depletion of ur-
ban resources, such as public housing, education, and healthcare services.
The distrust and prejudice between locals and migrants has imposed a signif-
icant challenge to social harmony and the stability of Chinese society
(Tse 2016).

What contributes to the prejudice toward migrants that is expressed on the
Internet? In addition, what conditions are likely to reduce the expression of
prejudice? We explore the origins of online expressions of regional prejudice
in China from the perspectives of group-threat theory (Blalock 1967) and
group-contact theory (Allport, Clark, and Pettigrew 1954). Both theories ex-
plain how the size of a migrant population affects intergroup relations but
yield contradictory predictions. Group-threat theory predicts that larger mi-
grant inflows will increase regional prejudice, while group-contact theory
predicts that larger migrant inflows will decrease regional prejudice.

We tested these two competing theories with an analyses of a large corpus
of Weibo messages about the issue of migration. Over the past decade, as in-
ternet services covered wider areas in China and the population of smart-
phone users grew rapidly, social media have become an important part of
people's lives and have facilitated communication between different social
groups. In the context of China, Weibo is one of the most popular social me-
dia sites, with nearly half of all Chinese internet users (376 million by
September 2017) on Weibo each month (Weibo Data Center 2017; China
Internet Network Information Center 2018). Similar to Twitter, Weibo makes
personal opinions public. Previous research has relied primarily on survey
and experimental data to measure prejudice (Pettigrew and Tropp 2006), but
the Weibo data have some advantages over these approaches. First, Weibo
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allows one to post a message while hiding one's true personal identity, thus
reducing the effect of social desirability bias. Second, Weibo posts reflect
voluntarily expressed bias, rather than responses elicited in an unrealistic
context by researchers. Third, the large volume of data from Weibo allow an
estimate of prejudice to be constructed for each region, making it possible to
uncover geographic patterns of expressed prejudice across diverse regions.

Our research approach combines data-science techniques with econometric
methods that are commonly applied in social science inquiry. In particular,
webscraping is used to collect the textual data from Weibo, and machine-
learning classifiers are used to create the measures of online expressions of
regional prejudice. Linear regression analysis was used to test the predictors
of online regional prejudice. Our research findings lend support to the group-
contact theory argument that migrant inflows reduce expressions of prejudice
toward migrants. Further analyses show that the effect of migrant inflows is
stronger when certain contact conditions are satisfied. The contact effect
grows when migrant inflows are measured in terms of interprovince migrants
and migrant labor, who represent typical migrants. Support for group-contact
theory only exists in relatively small cities where a relaxed population policy
eases the way for migrant integration. However, in mega and super-mega cit-
ies where the local government is required to maintain strict population con-
trol, a small group-threat effect was observed.

Migrant Inflows: Threat or Contact?

The current paper examines online expressions of prejudice toward migrants
in China. There is substantial internal migration in post-reform China (Zhou
and Xie 2019). In 2018, the Chinese migrant population was estimated to be
approximately 240 million (National Bureau of Statistics 2019).

Much of the research examining Chinese migrants has focused on institu-
tional discrimination rather than individual expressions of prejudice. A major
focus of these studies is the institutional discrimination maintained by the
household registration (hukou) system in which households are registered as
being in a specific region (Cheng and Selden 1994; Knight, Song, and
Huaibin 1999; Wu and Treiman 2007; Chan and Buckingham 2008;
Pakrashi and Frijters 2017). Although the hukou system has provided the
government with an important administrative means to cope with demo-
graphic pressures since 1955 (Wu and Treiman 2007), it results in systematic
discrimination against those who migrate from the region where their house-
hold is registered because by leaving their home region, they may lose
their eligibility to receive a wide range of welfare benefits offered by the
government, such as public housing, education, healthcare, and a pension.
The hukou system is more strictly enforced in large cities in order to
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avoid potential negative consequences of migration such as slums or un-
healthy conditions.

In contrast to this work focused on institutional discrimination, our
research examines prejudice expressed by individuals, where prejudice can
be defined as “an antipathy based on a faulty and inflexible generalization”
(Allport, Clark, and Pettigrew 1954, p. 9), which is characterized by irratio-
nality and emotional evaluation (Hainmueller and Hangartner 2013).
Specifically, our research analyzes individual social media posts to assess
and explain regional variation in prejudice toward migrants.

One important factor that varies across regions and may affect expressions
of prejudice is the amount of migrant inflow or the migrant group size.
Theoretical predictions regarding the effect of migrant group size on preju-
dice are conflicting. Group-threat theory (Blalock 1967) predicts a negative
effect of migrant inflows on regional prejudice, but the group-contact theory
(Allport, Clark, and Pettigrew 1954) predicts a positive effect. Empirical
evidence regarding this relationship is also mixed. In Pottie-Sherman and
Wilkes's meta-analysis, 25 percent of the effects are positive, 15 percent are
negative, and 60 percent are not significant (Pottie-Sherman and Wilkes
2017). Among three explanations for these differences they explore, only dif-
ferences in the measurement of immigrant group size account for the differ-
ent results across studies.' We examine support for the group-threat and
group-contact theories by testing the relationship between migrant group size
and expressions of prejudice, and we examine how this relationship is af-
fected by the measurement of migrant group size (i.e., using all migrants or
those considered “typical”) and the strictness of the hukou system (i.e., one
possible indicator of authority support or opposition to migration).

Group-Threat Theory

First developed from an observation of racial relations in the United States
(Blalock 1967), group-threat theory suggests that an increase in the size of
the minority population is associated with greater prejudice and discrimina-
tion (Alba, Rumbaut, and Marotz 2005), because larger minority group
size heightens the competition for scarce resources and the potential for
political mobilization (Blalock 1967). The threat from the minority group
may be realistic (Blumer 1958; Bobo 1983), but it can also be symbolic
(Kinder and Sears 1981) because the dominant group may see a large
minority group as a threat to their morals, values, and beliefs (Hainmueller
and Hangartner 2013). Group-threat theory therefore leads us to the follow-
ing hypothesis.

1. The other two explanations are differences in model specification and differences in the
geographic unit of analysis (Pottie-Sherman and Wilkes 2017).
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Threat hypothesis 1: Migrant group size will be positively associated with
increased online expressions of regional prejudice (threat effect).

Group-threat theory suggests prejudice toward migrants in China may re-
sult from realistic conflict over resources. China's labor market today is best
described as a split labor market. In a split labor market, there is a large price
differential of labor across different social groups for the same occupation,
which produces a three-way conflict among business and the two labor
groups. The price differential between local and migrant workers results
from differences in their economic, information, and political resources as
well as motives. In China, these group differences are sustained largely by
the hukou system (Ling 2015; Wang, Guo, and Cheng 2015; Zhang and Wu
2017). The management scheme of public goods is localized so the local
government is only responsive to the demand of local residents (Zhou and
Wang 2016). The strict hukou system imposes high costs on settlement, and
many migrants only intend to work temporarily in destination cities. Owing
to weak bargaining power and weak willingness to locate to a settlement, the
price of migrant labor is much lower than that of local labor. Consequently,
businesses have an incentive to displace higher-paid local labor with cheap
migrant labor, creating tension between the two labor groups. Consistent
with this argument, Zhu (2018) found that among people living in Chinese
cities, exposure to information about the negative bearing of migrant inflows
on the local labor market and public finance reduces support for migrants.
This leads us to hypothesize that threat will be greater when migrant group
size is assessed using migrant laborers.

Threat hypothesis 2: The threat effect will be stronger when migrant group size
is measured in terms of migrant laborers.

Migrants in China may also pose a symbolic threat to residents. Symbolic
threat involves group differences in customs, values, norms, and beliefs
(Kinder and Sears 1981), and it is most salient between groups whose cul-
tures are highly dissimilar (Stephan et al. 1998). Previous studies have shown
that anti-immigrant sentiment is origin-based and that native residents hold
stronger prejudice toward immigrants who are culturally distant
(Hainmueller and Hangartner 2013). There exists great cultural variation
across different regions in China (e.g., language, accents), and cultural dis-
tance is correlated with geographic distance. We therefore expect that
migrants coming from distant regions are more likely to invoke a symbolic
threat, leading to the following hypothesis.

Threat hypothesis 3: The threat effect will be stronger when migrant group size
is measured in terms of migrants who are coming from more distant regions.

Moreover, the hukou system protects local residents' economic interests by
limiting the possibilities for the migrants. Therefore, in the regions where the
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hukou regulations are strictly implemented, migrant inflows are less likely to
be perceived as a threat by local residents and trigger regional prejudice,
leading to the following hypothesis.

Threat hypothesis 4: The threat effect will be weaker in regions where the hukou
system is highly enforced.

Group-Contact Theory

In contrast to group-threat theory, the main thesis of the contact theory is
that contact with the members of a group reduces intergroup prejudice
(Allport, Clark, and Pettigrew 1954), and research examining group-threat
theory has demonstrated a routine and robust contact effect across a wide
range of social settings (Pettigrew and Tropp 2006). For instance, in one of
their meta-analyses, Pettigrew and colleagues (2011) found that 94 percent
of the prejudice studies report a negative relationship between contact and
prejudice. Social contact is effective in improving the relationship between
racial and ethnic groups, as well as other—often stigmatized—groups, such
as homosexuals, the mentally ill, and the disabled.

Furthermore, survey and experimental studies have provided evidence sup-
porting the contact thesis concerning Chinese migrants. One survey of 885
adult residents in Jiangsu Province showed that intergroup friendship led to
more positive attitudes toward rural-urban migrants (Nielsen et al. 2006).
Data from a nationally representative survey showed that interaction—either
intimate or not—with an individual migrant increased urban residents' will-
ingness to engage in contact with migrants in general (Xue 2018).
Furthermore, an experimental study provided evidence that contact between
urban and rural middle school students (via a shared puzzle-solving task)
resulted in more positive intergroup attitudes (in comparison to a control
group; Gu et al. 2016). This leads to the following hypothesis about contact.

Contact hypothesis 1: Migrant group size will be negatively associated with
online expressions of regional prejudice (contact effect).

If migrant inflows are able to induce more contact between locals and
migrants in China, we might expect that migrant group size would be nega-
tively associated with prejudice. Previous research on prejudice has identified
a much larger contact effect for majority groups than for minority groups
(Tropp and Pettigrew 2005). Therefore, migrant inflows should mainly affect
the online expressions of regional prejudice of local residents more than
those of migrants.

There are four explanations of why contact with an individual outgroup
member reduces prejudice toward the outgroup in general (Pettigrew 1998).
First, if stereotype-based prejudice is primarily promoted by ignorance about
outgroup members (Stephan and Stephan 1984), and holding stereotypes

1202 1snbny g uo Jasn uiwpy j00y Aleiqi] ABojouyos | g aoualog jeuoneN Aq G/690€9/£Z1/1/58/a101ue/bod/woo dno-oiwapeoe//:sdiy wouy papeojumoq



Migrant Inflows and Online Regional Prejudice 129

about outgroup members causes prejudice (Stephan and Stephan 2000), con-
tact should reduce stereotypes and therefore prejudice. Second, anxiety about
an outgroup may cause prejudice (Stephan and Stephan 2000) and repeated
contact generates affective ties, reduces anxiety, and helps develop inter-
group empathy (Reich and Purbhoo 1975) and friendship (Pettigrew 1997).
Third, persons with strong prejudice often try to avoid interaction with the
targets of prejudice, so contact itself can create uncomfortable dissonance
(Aronson 1978). To resolve the dissonance, they may readjust their attitudes
toward the outgroup by lowering their level of prejudice. Finally, intergroup
contact may lead to ingroup reappraisal (Pettigrew 1998), whereby inter-
group contact reshapes people's view of their ingroup norms and customs,
leading “to a less provincial view of outgroups in general,” a process called
“deprovincialization” (Pettigrew 1998).

Intergroup contact is more likely to lead to reduced prejudice under some
conditions than under others. Four classic optimal contact conditions include
equal group status, common goals, intergroup cooperation, and authority
support (Allport, Clark, and Pettigrew 1954). Empirical evidence demon-
strates the effectiveness of these four conditions (Pettigrew and Tropp 2006).
Researchers have also discovered the importance of salient outgroup mem-
bership (Hewstone 2000; Pettigrew and Tropp 2006). When outgroup sa-
liency is low, the contact effect is interpersonal and fails to generalize to the
group level (Pettigrew 1998). In contrast, contact with typical outgroup
members is likely to reduce intergroup prejudice to a greater degree.

Migrant workers and long-distance migrants are considered typical
migrants in China. Rural-urban migrant workers made up the first massive
wave of migration in post-reform China, and they still constitute the largest
proportion of the migrant population today (National Bureau of Statistics
2011). Most local residents' first face-to-face encounters with migrants in-
volve migrant workers, who have also received substantial media coverage.
Short-distance migrants travel to nearby cities, and local residents are apt to
regard them as ingroup members instead of outgroup members. Long-dis-
tance migrants, however, can be easily recognized because of their distinct
lifestyles, dialects, and even appearance, and they are often categorized as
outgroup members by locals. Therefore, we expect that migrant workers and
long-distance migrants, who are perceived as the typical representatives of
the migrant group, are more likely to evoke regional prejudice in their desti-
nation cities, leading to the following hypotheses.

Contact hypothesis 2: The contact effect will be stronger when migrant group

size is measured in terms of migrant laborers.

Contact hypothesis 3: The contact effect will be stronger when migrant group
size is measured in terms of migrants who are coming from more distant regions.
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One optimal contact condition, authority support, should have particular in-
terest to policymakers who are concerned with intergroup tensions (Allport,
Clark, and Pettigrew 1954). In Pettigrew's words, “authority support estab-
lishes norms of acceptance” (Pettigrew 1998, p. 67). He points out that
explicit authority sanction makes intergroup interaction readily accepted and
facilitates the contact effect in prejudice reduction (Pettigrew 1998). The au-
thority support condition sheds light on the role of the Chinese hukou system
in shaping the intergroup attitudes between locals and migrants. As mentioned
earlier, the hukou system is an important administrative means of population
control for the Chinese government. Public resources are allocated in a way
that is largely based on hukou status (Solinger 1999; Wallace 2014). Hukou
status is a central component of the local and migrant identities (Afridi, Li,
and Ren 2015). A strict hukou system sets many restrictions on the conver-
sion of hukou status, and maintains a dual system of education (Ling 2015)
and labor and housing markets (Wang and Zuo 1999) in cities, which imposes
great barriers to intergroup contact between local and migrant residents. Such
a hukou system is expected to significantly dampen the contact effect in re-
ducing prejudice. This logic leads to the following hypothesis about contact:

Contact hypothesis 4: The contact effect will be weaker in regions where the
hukou system is highly exclusive.

Methods

We combine social media data with census and yearbook data and employ a
mixed-method approach for data analysis. In particular, we utilize supervised
learning models to classify a large corpus of Weibo messages and create a
measure of online expressions of regional prejudice. For hypothesis testing, we
rely on linear regression models to examine the relationship between migrant
inflows, hukou policy, and regional prejudice expressed on social media.

WEIBO DATA

Twitter messages have been used to measure prejudice against Muslims
(Awan 2014), immigrants (Sanguinetti et al. 2018), and minority groups in
general (Waseem and Hovy 2016). Weibo is a Twitter-like social media site
in China with an enormous user group. Between December 14, 2014, and
April 15, 2015, we collected over 4 million online messages from Weibo.
Each message includes at least one of the 13 filtering words regarding
China's internal migrants: “A<H8” (local), “#Mth” (non-local), “4hK” (out-
sider), “#M&” (other province), “4¢[ 1" (peasant worker), “H{F A7
(permanent population), “iz A1 (floating population), “E{E A1
(transient population), “/7£&” (census register), “J' 1 (hukou), “V&)*”
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(new hukou registration), “JE{EIE” (residential permit), and “ET{EiE”
(temporal residential permit). These filters are the most commonly used
Chinese words that concern either migrant identity or migration policies.
There is little regional variation in the usage of these words. The filtering
words themselves are not sensitive and are unlikely to be subject to govern-
ment censorship. Out of the raw data, we excluded the messages that are du-
plicated, leaving only 1.4 million messages for subsequent analysis.

We further preprocessed the Weibo textual data for the measurement of on-
line expressions of regional prejudice. There are two forms of Weibo mes-
sages: initial posts and reposts.”> Weibo reposts follow the format “comment//
@ initial post.” In a repost, one can, but is not required to, add a comment of
up to 140 Chinese characters in length along with the initial post. We kept all
of the initial posts, and for the reposts retained only the comment (i.e., the text
before//@). This allows reposters' personal opinions to be better represented
and reduces the measurement error of online expressions of regional prejudice
caused by the redundant text. Out of the 1.4 million messages, we filtered out
those with empty comments (10.2 percent) and those that are primarily news
articles (65.9 percent), advertisements (2.7 percent), scientific findings
(0.1 percent), and anything else irrelevant (7.7 percent). We also filtered out
the 8.4 percent Weibo posters whose profile pages hide their locations of
residence. As a result, about 186,000 messages remained for further analysis; a
supervised learning model indicated that 81.7 percent of these messages were
composed by local Weibo users, so the prejudice contained in the messages in
a large part reflects local users' prejudice toward migrants, not vice versa.

ONLINE EXPRESSIONS OF REGIONAL PREJUDICE

City serves as the unit of analysis. The cities include both prefecture-, sub-
provincial-, and provincial-level cities. In building the measures of online
expressions of regional prejudice, we started with classifying individual
Weibo messages in terms of sentiment, then obtained the city-level measures
via aggregation.

The classification of individual messages involved supervised learning
(figure 1). First, we randomly sampled 7,000 messages as the annotated set
from the 186,000 preprocessed messages. Each message in the annotated
set was coded by three college students who are active Weibo users.’
We provided standard instructions and examples to guide the coding process
(see Appendix 1). A message was coded “negative” if it expressed a negative
attitude toward migrants and “not negative” if it did not. Expressing a

2. In the data set examined, 84.0 percent of the Weibo messages are initial posts, and 16.0 per-
cent are reposts.
3. The intercoder reliability score is 70.1 percent in terms of Fleiss's Kappa (Fleiss 1971).
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negative attitude was considered as a proxy of regional prejudice expressed
on social media. When the three coders disagreed, the message was labeled
in accordance with the majority decision.

The annotated messages were then utilized to train sentiment classifiers.
The two categories of the messages are not balanced in proportion: the “not
negative” messages constitute 89 percent, but the “negative” messages only
constitute 11 percent. Hence, we oversampled the “negative” messages dur-
ing the training process. We included some extra features in the classifiers:
one set of the features comprises the word vectors generated by the word2-
vec word-embedding technique (Mikolov et al. 2013; Goldberg and Levy
2014), and the other set of features comprises a topic identifier based on a
10-topic latent Dirichlet allocation model.*

We built three classifiers using different machine-learning algorithms (en-
semble model, extra tree, and gradient boost), and validated their perfor-
mance using 10-fold cross-validation (Appendix 2). The ensemble model has
the best performance in terms of precision, recall, and F-measure, and was
chosen to categorize the sentiment of the 179,000 unlabeled messages.

A Weibo user may send multiple messages about migration and convey
conflicting sentiment toward migrants. In measuring an individual poster's re-
gional prejudice, we took all of the relevant messages into account. In particu-
lar, a user is labeled “prejudiced” if the “negative” messages outnumber the
“not negative” messages. For the dependent variable, we measure online
expressions of regional prejudice at the city level by calculating the percent-
age of posters that are labeled “prejudiced.” Figure 2 maps online expressions
of regional prejudice across the cities of China. Some geographic patterns ap-
pear. It seems that online expressions of regional prejudice are concentrated
in central China and dissipate in the peripheral areas, which cover the coastal
regions in the east and autonomous regions in the west. Marketization was
initiated in the coastal regions, which witnessed the first wave of migrant
inflows in post-reform China. In addition, autonomous regions are home to
China's largest minority peoples, such as the Hui, Tibetan, and Uyghur, and
have a long history of inter-ethnic interactions. The peripheral areas are where
the contact between distinct social groups takes place most frequently.

MIGRANT GROUP SIZE

Migrant group size is measured as the percentage residents of the city who
are migrants in the year 2015. The data source is the 2015 1% Chinese
Population Survey. This survey is also called the 2015 Minute Census,

4. The LDA models with different numbers of topics were compared. The 10-topic model has
the best performance in terms of partition and interpretability. LDA is a baseline topic model and
has some limitations. There are some alternative topic models (e.g., structural topic models) that
can incorporate covariates and outperform LDA on short texts (Roberts et al. 2014).
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.o

Figure 2. Distribution of online expressions of regional prejudice across
Chinese cities. Each dot represents a Chinese city. The red dots indicate the
cities with a relatively high level of online expressions of regional prejudice,
and the blue dots indicate the opposite.

because it includes all of the statistical items in the decennial census but
involves collecting data from a sample of only 1 percent of the population.
To acquire the dataset of the 2015 Minute Census for each province, we
searched through a number of online databases and libraries, and contacted
many provincial bureaus of statistics. However, we were not able to obtain
access to the dataset for Shandong Province and three autonomous regions—
Tibet, Xinjiang, and Inner Mongolia. The 49 cities within these four regions
are therefore excluded for our analysis.

In addition to total migrant group size, it is possible to assess the size of
intraprovince and interprovince migrant groups. Intraprovince migrants move
to a new city that is in their home province. Interprovince migrants move
out of their home province. Interprovince migrants are further divided into
adjacent- and disjoint-province migrants. As the names suggest, adjacent-
province migrants flow into a neighboring province and disjoint-province
migrants travel beyond the neighboring provinces.” It is also possible to
assess migrant group size separately for migrants who migrated for different

5. Although the Chinese government has taken efforts to facilitate regional integration, there is
no city straddling the border between two provinces so far, which makes it relatively easy to dis-
tinguish between migrants from adjacent and disjoint provinces. For the cities in Guangxi prov-
ince, we were only able to acquire the data about intra- and interprovince migrants in general
rather than the data disaggregated by specific origin provinces. Therefore, the variables concern-
ing adjacent and disjoint provinces are missing for these cities.
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Table 1. Descriptive statistics of variables

Standard
N Min Max Mean deviation
Prejudice 336 0 40 19.20 7.50
Origin of migration
Intra-province 286 0 40.98 7.01 6.18
Interprovince 286 0 57.09 4.56 8.03
Adjacent-province 272 0 30.26 1.91 3.57
Disjoint-province 272 0 31.09 2.78 5.05
Purpose of migration
Job 286 0.08 48.43 322 6.42
Family 286 0.05 11.85 1.12 1.67
School 286 0 9.96 0.53 1.05
(Super-)mega city 336 0 1 0.04 0.20
Socioeconomic environment
GDP per capita 336 0.88 28.66 4.82 3.24
College graduate 286 3.39 42.34 11.25 6.45
Ethnic minority 286 0.03 99.43 12.81 23.22

Note.—Full sample of cities. (Super-)mega city is a binary variable. All the other variables
except GDP per capita are measured in percentage.

reasons. The 2015 Minute Census shows that the most common purpose of
migration is jobs, followed by family and education (table 1). Migrants were
considered laborers if the purpose of their migration was for jobs.

HUKOU POLICY

The restrictiveness of the hukou policy is largely dependent on the size of
the city. In November 2014 the State Council issued the “Notice on
Adjusting the Category of City Size.” This official document sets out the cri-
teria of categorizing cities in terms of urban resident population: small city
(< 0.5 million), middle-sized city (>= 0.5 million and < I million), type I
big city (>= I million and < 3 million), type II big city (>= 3 million and
< 5 million), mega city (>= 5 million and < 10 million), and super-mega
city (> 10 million). An important official guide for hukou policy reforms is
the “National New Type Urbanization Plan (2014-2020)” issued by the
National Development and Reform Commission in March 2014 (Wang et al.
2015). It proposes varying objectives of hukou policy reforms for each cate-
gory of cities. Although the collection of Weibo data started before the two
official documents, they reflect the earlier practice of hukou administration.
We refer to the 2015 Yearbook of Urban and Rural Construction for the size
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of urban resident population,® and rely on the State Council's categorization
scheme to classify the 336 cities in our dataset. As a result, there are 81 small
cities, 100 middle-sized cites, 126 type I big cities, 15 type II big cities, 10
mega cities, and 4 super-mega cities. The major gap in hukou policy reforms
exists between (super-)mega and other types of cities. The national govern-
ment designed very different goals for hukou administration with regard to
these two groups of cities: small, middle-sized, and big cities are encouraged
to relax and even eliminate hukou-based restrictions; however, mega and su-
per-mega cities are required to maintain stricter population control policies
than other cities. Therefore, we create a binary variable as a proxy for how
restrictive the hukou system operates. It is coded zero for small, middle-
sized, and big cities, and one for mega and super-mega cities.

SOCIOECONOMIC ENVIRONMENT

Previous studies have shown the crucial role of socioeconomic environment
in intergroup and interpersonal relations (Branton and Jones 2005). In our
analysis on online expressions of regional prejudice, we also consider a set
of socioeconomic indicators at the city level as control variables. In particu-
lar, we measure the level of economic development as GDP per capita, the
level of education as the percentage of college graduates, and ethnic compo-
sition as the percentage of ethnic minority residents. The first measure is
based on the 2015 Statistical Yearbook of each province, and the last two
measures are based on the 2015 Minute Census. The descriptive statistics of
the variables are presented in table 1.

Models and Results

In this section, we employ linear regression models to test the threat and con-
tact hypotheses. The unit of analysis is city. Some small-sized cities have a
limited number of observations, and their prejudice measure is likely to be
driven just by a few Weibo users. In the regression analysis, therefore, we
exclude 119 cities where fewer than 100 Weibo users revealed an opinion to-
ward migrants. Our final analysis is based on a total of 191 cities (15 small
cities, 58 middle-sized cities, 92 type I big cities, 12 type II big cities,
10 mega cities, and 4 super-mega cities). The dependent variable is Online
Expression of Regional Prejudice. The key independent variable is Migrant
Group Size, which is also decomposed by the origin and purpose of migra-
tion. Among the relevant variables, the proportions of interprovince, adjacent
province, disjoint-province, and job-seeking migrants are highly correlated

6. The 2015 Yearbook of Urban and Rural Construction was accessed from http:// www.
mohurd. gov. cn/ xytj/ tjzljsxytjgb/ jstjnj/ .
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with a correlation coefficient larger than 0.8 (Appendix 3). It seems that
these variables are conceptually indistinguishable and are just different meas-
ures for the concept of typical migrants, the migrants who travel over a long
distance for finding a job. Concerned with the problem of multicollinearity,
we choose to include the highly correlated variables in separate regression
models. (Super-)mega City is a moderating variable that interacts with
Migrant Group Size. Three variables—GDP per Capita, College Graduate,
and Ethnic Minority—control the impact of socioeconomic environment.

The results from the linear regression models generally support the contact
hypotheses (see table 2). Model 1 tests the overall effect of migrant group
size on online expressions of regional prejudice. We find that a 1 percent in-
crease in the migrant population reduces online expressions of regional prej-
udice by 0.16 percent, controlling the socioeconomic variables.” This finding
is consistent with the first contact hypothesis and rejects the corresponding
threat hypothesis. Model 2 is designed to evaluate the second threat and con-
tact hypotheses concerning the purpose of migration. This model finds evi-
dence supporting the contact theory. It shows that there is a negative
association between the number of migrant laborers and regional prejudice
expressed on social media. Nonetheless, we find no such an association with
regard to migrant students and family members.

The third threat and contact hypotheses posit that the effect of migrant
group size on online expressions of regional prejudice grows when it is mea-
sured in terms of long-distance migrants, but the two hypotheses do not
agree on the direction of the effect. Model 3 lends support to the contact in-
terpretation that the effect is negative, such that the contact effect is more
pronounced for inter- (rather than intra-) province migrants. As Model 3
shows, intra-province migrants have no effect on online expressions of re-
gional prejudice but interprovince migrants have a negative effect (-0.20)
that is significant at the 99 percent confidence level and is higher than the ef-
fect of migrants in general (-0.16). Model 4 decomposes interprovince
migrants into adjacent- and disjoint-province migrants, neither of which,
however, is of statistical significance. The Vuong test, which is designed for
comparing a pair of non-nested models (Vuong 1989), further shows that
Model 3 and Model 4 are in fact indistinguishable, with p-value close to 1.
These findings suggest that local residents are apt to perceive long-distance
migrants and migrant workers as typical migrants and that more contact with

7. Given that the labor market and education resources in China are intensely competitive, re-
gional prejudice is likely to be tolerated by Chinese migrants and just a minor consideration of
them for choosing the destination city. The positive correlation here is thus more likely to be
driven by the causal effect of migrant flows on online expressions of regional prejudice, rather
than the other way around.
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Table 2. Linear regression analysis of online expressions of re-
gional prejudice

Independent variables Model 1  Model 2 Model 3  Model 4 Model 5
Migrant group size —0.16™ —0.20"
(0.06) (0.06)
Origin of migration
Intra-province —0.10 —0.08 —0.09
(0.11) (0.11) (0.11)
Interprovince —0.20"
0.07)
Adjacent-province —0.07
(0.22)
Disjoint-province —0.27
(0.15)
Purpose of migration
Job -0.22"
(0.10)
Family 0.08
(0.44)
School 0.16
(0.72)
(Super-)mega city —8.94"
(4.28)
Migrant group size 0.23"
X (Super-)mega city 0.11)
Socioeconomic environment
GDP per capita —0.42 —0.38 —-0.37 —0.44 —-0.40
0.27) (0.30) (0.28) (0.28) 0.27)
College graduate 0.12 0.04 0.07 0.08 0.15
(0.10) (0.14) (0.11) 0.12) (0.10)
Ethnic minority —0.14"  —0.15" —0.14" —0.16" —0.14"

(0.04) (0.04) (0.04) (0.05) (0.04)

Constant 24347 24517 2426 2492 2439™
(1.20) (1.24) (1.20) 1.21) (1.25)

R? 0.16 0.16 0.17 0.19 0.19

N 191 191 191 184 191

Note.—The dependent variable of all the five models is the percentage of the Weibo users in a
city who expressed prejudice toward migrants. The cities with less than 100 Weibo users revealing
opinion toward migrants are excluded. Standard errors in parentheses. -p < 0.05, <p < 0.01.

typical migrants is most likely to lead to reduced expressions of re-
gional prejudice.

Model 5 tests the last threat and contact hypotheses, which concern how
the hukou system moderates the effect of migrant group size on online
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expressions of regional prejudice. We use mega city status as a proxy for the
restrictiveness of hukou policy. The independent effect of this variable on on-
line expressions of regional prejudice is significantly negative. However, its
moderating effect tells a different story. We include the interaction term be-
tween migrant group size and mega city status in Model 5. The positive coef-
ficient of the interaction term suggests that strict hukou policy dampens the
contact effect and even creates a small threat effect. To be specific, a 1 per-
cent increase in the migrant population raises online expressions of regional
prejudice by 0.03 percent in mega or super-mega cities, whereas it reduces
online expressions of regional prejudice by 0.20 percent in other types of cit-
ies. Because of the frequent interaction between diverse groups, mega and
super-mega cities have a natural tendency to develop a culture of intergroup
tolerance. This notwithstanding, the highly restrictive hukou system sus-
tained in these cities generates a negative dynamic of migrant inflows that
breeds online expressions of regional prejudice. In sum, our regression analy-
sis provides strong support for the contact theory that migrant inflows reduce
online expressions of regional prejudice. In general, migrant group size
decreases online expressions of regional prejudice. The contact effect is
stronger when migrant group size is measured in terms of migrant labor and
interprovince migrants, which are likely to be seen as typical migrants by lo-
cal residents. Our research also supports one of Allport's optimal contact con-
ditions—the support of authorities, law, or custom (Allport, Clark, and
Pettigrew 1954). The contact effect is only observed in small, middle-sized,
and big cities in which the hukou system is less strict. The contact effect dis-
appears and turns into a small threat effect in mega and super-mega cities
where the hukou system is strictly maintained and shows no sign of relaxa-
tion in the near future. We replicated the regression analysis using the full
sample of cities. The results from this analysis are shown in Appendix 4 and
are generally consistent with the findings with the sample of larger cities, ex-
cept that they show no strong evidence for the moderating effect of the
hukou system.

Discussion and Conclusions

Two questions led our research: (1) Do migrant inflows increase or decrease
online expressions of regional prejudice? (2) If migrant inflows indeed have
an effect on online expressions of regional prejudice, what conditions can fa-
cilitate this effect to a greater extent? To answer these two questions, we
used a mixed-method strategy (using machine-learning tools to construct
city-level measures of prejudice toward migrants from social media posts) to
test hypotheses generated by both group-threat (Blalock 1967) and group-
contact (Allport, Clark, and Pettigrew 1954; Pettigrew and Tropp 2006) theo-
ries. Consistent with group-contact theory, migrant group size was negatively

1202 1snbny g uo Jasn uiwpy j00y Aleiqi] ABojouyos | g aoualog jeuoneN Aq G/690€9/£Z1/1/58/a101ue/bod/woo dno-oiwapeoe//:sdiy wouy papeojumoq



140 Wang et al.

associated with regional prejudice expressed on social media. The contact ef-
fect was found to be larger with regard to migrant workers and interprovince
migrants, who are often perceived as typical migrants in the eyes of local res-
idents. Moreover, we found that the contact effect only exists in China's rela-
tively small cities, where the hukou conversion policy is relaxed. The contact
effect, however, disappears and becomes a small threat effect in mega and
super-mega cities, such as Beijing and Shanghai, where the local government
is required to maintain strong population control.

These findings provide new insight into the seemingly competing arguments
of the group-threat and contact theories. Our research implies that the direction
of the effect of minority group size on intergroup prejudice depends on
whether a correspondence exists between minority group size and the likeli-
hood of interaction between majority and minority group members. In this
sense, the intergroup threat and contact effects are context-based. As the con-
text is being reshaped, the threat effect may wither away and even turn into
the contact effect, and vice versa. Our research findings also support one of
the proposed optimal contact conditions—the support of authorities, law, and
custom (Allport, Clark, and Pettigrew 1954). This condition suggests that au-
thorities play an important role in creating a social context that facilitates inter-
group contact. The Chinese government, because of its concern with regional
imbalance in economic development, allows relatively small cities to loosen
their hukou systems (Wang et al. 2015). Because of this political decision,
new migrants face lower barriers to being integrated into the destination soci-
ety and are more likely to have intimate contact with local residents. Owing to
the hukou restrictions, China's internal migration resembles international immi-
gration (Wang and Zuo 1999). The findings from our research should have
particular interest to policymakers in China and other countries who are con-
cerned with the increasing tensions between native and immigrant groups.

Our research also shows the promise of measuring attitudes via social me-
dia data. Traditional social science research mainly relies on social surveys
and experiments to measure opinions, attitudes, and psychological traits.
Instead, we employed supervised learning models and built an attitudinal
measure based on a large collection of social media messages. Such a mea-
sure has some advantages over survey- and experiment-based measures, par-
ticularly for measuring sensitive subjective constructs such as prejudice.
First, social media users may tend to express their opinions more truthfully
in the absence of researchers and in a more anonymous environment.
Second, social media messages reflect the attitudes that people feel and ex-
press in real life, rather than those elicited in an unrealistic setting by
researchers. Finally, the size of social media data is huge, which makes it
possible to create fine-grained aggregate-level measures of attitudes. For ex-
ample, the Weibo data allowed us to measure online expressions of regional
prejudice for each Chinese city.
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Our research is subject to some limitations. First, heavy internet censor-
ship in China causes the problem of missing data, a common problem in the
study of Chinese social media. This problem may lead to a measurement er-
ror concerning online expressions of regional prejudice. A possible but diffi-
cult solution is to continuously track updates on social media (King, Pan,
and Roberts 2013). Another source of measurement error is the complex na-
ture of textual data. Weibo messages involve high uncertainty in their mean-
ings because of sarcasm, metaphor, simile, satire, and rapidly changing
jargon and “insider” language, which only specific online communities can
understand. No machine-learning method, however, has been invented to
achieve the accuracy at the level of a sophisticated human coder in process-
ing complex text data. Third, Weibo users, especially active Weibo users, are
not representative of the entire Chinese population (Zhang 2018). They tend
to be younger, better educated, and have more online and face-to-face con-
tact with different social groups. They are likely to be less prejudiced toward
migrants than those who rarely use social media and who choose to keep si-
lent on social media. The strength of social survey research is that it can ob-
tain a representative sample of the target population through a well-designed
sampling process and measures of personal characteristics such as age, edu-
cational attainment, and social ties. Therefore, our future research plan is to
test whether the findings from this study can be replicated using nationally
representative survey data.

Appendix 1. Annotation examples of Weibo messages

Weibo message (translated) Label

What are people thinking on the Internet! This tragedy could have  Negative
been avoided by just doing one thing, that is, have the migrants
go back to wherever they came from and give Shanghai back to
the Shanghaiese. . . Everything will be perfect. . .

We are living in the same city. Please be tolerant of one another. Not negative
Maybe you come here from far away. Maybe you were born here.
Maybe you are a Shenzhen native. Maybe you are a newcomer to
this city.

Crowded is only an excuse, the ladder to the death is wide enough. Not negative
The event of Shanghai Stampede' exactly reflects the lacking abil-
ity of local police in public control. The news should not only
pay attention to the cold numbers, but also should include human-
ism in reporting. The behavior of money drop must be the reason
of the stampede, but the one who was eulogized might be the cre-
ator of the accident. Finding out the person directly responsible
for the accident is more important than the compensation.
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Appendix 2. Performance scores of the Weibo classifiers

Classifier Precision Recall F measure
Ensemble model 90.4% 86.6% 88.0%
Extra tree 79.6% 85.4% 81.7%
Gradient boost 83.0% 84.0% 83.5%

Note.—The performance scores of the prejudice classifier are based on the 7,000 labeled
messages rather than the full Weibo or our entire dataset. They are also the averaged results
from 10-fold cross-validation.

Appendix 3. Correlation between migrant-relevant variables

Migrant  Intra- Inter Adjacent- Disjoint-
group size province province province province Job Family School

Migrant 1.00

group size

Intra- 0.78 1.00

province

Inter- 0.90 0.43 1.00

province

Adjacent- 0.84 0.40 0.93 1.00

province

Disjoint- 0.87 0.41 0.97 0.80 1.00

province

Job 0.86 0.37 0.98 0.94 093 1.00
Family 0.60 0.37 0.61 0.54 0.60 0.66 1.00
School 0.51 0.60 0.32 0.25 034 029 054 1.00

Note.—The cities with less than 100 Weibo users revealing opinion toward migrants
are excluded.
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Appendix 4. Linear regression analysis of online expressions of regional
prejudice (full sample of cities)

Model 1 Model 2 Model 3 Model 4 Model 5

Migrant group size -0.12" —0.15"
(0.05) (0.05)
Origin of migration
Intra-province —0.02 —0.00 —0.02
(0.10) (0.09) (0.09)
Interprovince -0.18™
(0.07)
Adjacent-province —0.10
(0.20)
Disjoint-province —-0.22
(0.14)
Purpose of migration
Job —0.20"
(0.09)
Family 0.09
(0.35)
School 0.04
(0.62)
(Super-)mega city —7.28
(4.16)
Migrant group size 0.19
x (Super-)mega City 0.11)
Socioeconomic environment
GDP per capita —0.42 —0.38 —0.36 —-0.42 —-0.40
(0.23) (0.26) (0.23) (0.23) (0.23)
College graduate 0.09 0.01 0.03 0.03 0.11
(0.09) (0.12) (0.10) (0.10) (0.09)
Ethnic minority —0.14"  —0.14™ —0.14" —0.15" —0.14"
(0.02) (0.02) (0.02) (0.02) (0.02)
Constant 23497 23577 23397 23997 2349
(0.99) (1.03) (0.99) (1.00) (1.04)
R® 0.21 0.21 0.22 0.24 0.22
N 286 286 286 272 286
Note.—Full sample of cities. Standard errors in parentheses.
p <0.05
“p<0.01
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Data Availability Statement

REPLICATION DATA AND DOCUMENTATION will be available within
12 months of publication at https://doi.org/10.7910/DVN/HL1LHS.
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