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Internet censorship mechanisms in China are highly dynamic and yet to be fully
accounted for by existing theories. This study interrogates postpublication censorship
on Chinese social media by examining the differences between 2,280 pairs of censored
WeChat articles and matched remaining articles. With the effects of account attrib-
utes and article topics excluded, we find that article specificity raises the odds of being
censored. Also, an examination on a collection of international trade articles indi-
cates that such articles with textual units disclosing conflicts, even pro-regime mes-
sages, are also removed by the censors. This mixed-method study introduces focal
point as a theoretical angle to understand China’s contextually contingent content
regulation system and offers evidence based on large-scale, nonproprietary, and origi-
nal social media data to investigate the evolving censorship mechanisms in China.
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Public access to the Internet has been deemed by some scholars as a force
facilitating the development of the public sphere, civil society, and democracy in
nondemocratic countries such as China (Lei, 2017; Qian & Bandurski, 2011; Yang,
2009). However, this rather optimistic view stands in contrast to numerous studies
showing that Internet freedom can be suppressed by state interventions through ef-
fectively employing and adapting measures of regulating online public speech.
Indeed, scholars have suggested that Internet technologies largely contribute to resil-
ience of autocratic regimes as states take on proactive tactics to direct or distract
public discourse as well as demobilize online activism (Gunitsky, 2015; MacKinnon,
2008; Sullivan, 2014; Yang, 2018).
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Residing in the heart of the discussion regarding civil society in China is its
model of Internet censorship. It is widely known that the use of the Internet for pub-
lic expression in China is vigorously governed. A sophisticated information control
system, consisting of Internet infrastructure (e.g., the Great Firewall), central and lo-
cal government officials, and technology firms, is constantly evolving (Freedom
House, 2018b). Studies focusing on Internet censorship mechanisms in China have
examined the targets of censorship and the ways in which Chinese netizens circum-
vent governmental control, as well as the regime’s active actions to manipulate pub-
lic opinion (Fu, Chan, & Chau, 2013; King, Pan, & Roberts, 2013, 2014, 2017).
Though most studies agree that the main purpose of censorship is maintaining the
legitimacy and stability of the regime, they diverge over exactly how the censorship
system is operated to achieve this goal, that is, what are the major targets of censor-
ship? The divergence between studies may have to do with the dynamics of the cen-
sorship mechanism, as well as the development of information and communication
technology (ICT)—since it is relevant to how online public sphere is enabled
and regulated.

On the one hand, scholars suggest that the Chinese government has become
more adaptive and dynamic in restricting media content by deploying approaches
of strategic censorship (Lorentzen, 2014), positing that content regulation is not
simply a set of fixed rules but might be sometimes relaxed and then tightened in re-
sponse to social tensions and public opinion (Chen & Xu, 2017). For example, on-
line nationalism posts were not uniformly allowed or censored throughout the
course of the 2012 Diaoyu/Senkaku Crisis (Cairns & Carlson, 2016), and even the
views of pro-regime nationalists are sometimes censored by the authorities (Zhang,
Liu, & Wen, 2018). Collective action posts are known to be the most likely censora-
ble topic (King et al., 2013); however, study also reveals that a large amount of col-
lective action posts usually did not go viral and were not censored at all. It is
believed that the level of governmental tolerance regarding the press and public ex-
pression can wax and wane over time and across (virtual) spaces.

On the other hand, at least two changes in China regarding ICT development
and cyberspace regulation are worth noting. First, the diversity of social networking
sites in the market has been remarkably reduced. QQSchool (QQ校友录), RenRen
(人人网), Sina Space (新浪空间), 51.com, and Kaixin001 (开心网) were once the
most popular sites around 2009 (CNNIC, 2019), whereas the tech trinity—Baidu,
Alibaba, and Tencent, collectively known as BAT—started dominating the digital
market in China in just a few years. It was reported in 2015 that 80% of market capi-
talization came from the Big Three with a combined market value of more than
$500 billion. Also, the dominance of a few players made it difficult for start-up chal-
lengers or international players to succeed (Sender, 2015)—with very few exceptions
such as the popular social app TikTok (Douyin). Among the three, WeChat’s owner,
Tencent, which specializes in social media, is seen by some as the most “fearsome”
one (The Economist, 2017).
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The second change is, as noted by Lv and Luo (2018), Internet governance at the
central level in China is institutionally fragmented, with the State Council and its
Ministry of Industry and Information Technology (MIIT) in charge of Internet de-
velopment whereas regulation of the Internet is overseen by the Central Cyberspace
Affairs Commission (CCAC)1 headed by President Xi Jinping, which may result in
disagreements between the two organs as their primary goals (i.e., economic growth
versus stability maintenance) are somewhat contradictory. However, the fragmenta-
tion may not be as prominent since the CCAC concentrated its power regarding
Internet governance from other departments while holding on to censorship as its
primary task (Lv & Luo, 2018). Both of the changes signal centralization in China,
one in political power reflected by e-governance and another in the ICT business, if
not in other commercial sectors.

Against this dynamic backdrop of evolving digital governance in China, as well
as the inconsistent findings among previous studies, we revisit the role of informa-
tion regulation in shaping the public sphere at a time when the development and
regulation of ICT in China are both centralized and when Internet control is be-
lieved to have been further tightened since a new Cybersecurity Law commenced in
2017, online anonymity was ended (Denyer, 2017), and a setback of online activism
was observed (Yang, 2018). In particular, we investigate what contributes in defining
the boundaries of the online public sphere through the conducts of postpublication
censorship (i.e., published information removal). The questions guide this study are
as follows: What are the nuanced differences (e.g., textual units such as terms,
phrases, and paragraphs) between the censored and remaining public contents on
social media in China? How could we conceptually understand the role of such dif-
ferences in the Chinese censorship mechanism?

Very few China censorship studies have been able to draw insights from large-
scale and longitudinal empirical evidence due to the unavailability of systematic
data collection. Among those limited studies conducted, most of them focus on
short online textual content (e.g., the Twitter-like Chinese social media platform
Sina Weibo), some are conducted by nontransparent sampling methodology, and a
few draw conclusions from their findings on the basis of content contributed by
rather limited numbers and types of users (e.g., online forums and emails between
local government officials; Fu et al., 2013; King et al., 2013, 2014, 2017). We, there-
fore, develop a transparent, systematic, and longitudinal data gathering approach,
WeChatscope, to automatically monitor online censorship, and obtain primary data
concerning censored contents over a period of time.

In this article, we take an inductive approach with a mixed-method design to ex-
plore the likely mechanisms in online censorship on the basis of comparisons be-
tween censored and remaining social media data. We first introduce the
WeChatscope system developed for monitoring and detecting Internet censorship
in China, a system that can be adopted (with some modifications) for automation of
data collection when data access via platform-provided application programming
interface (API) is not available, for example, closed messaging system. We then
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present our major finding showing that, aggregately, the censored WeChat articles
differ from the remaining ones in having higher content specificity. An example
based on a subcollection of articles is also presented to demonstrate how other tex-
tual units (e.g., phrases, sentences, and paragraphs signaling conflicts) are also possi-
ble factors of censorship decisions. As existing literature mostly understands
Internet censorship decision based on the content’s political implication, this study
then suggests “killing the focal point” as an explanation for the empirical observa-
tions that certain textual characteristics of social media content are linked to a
higher likelihood of being censored.

WeChat and WeChatscope

As of December 2019, WeChat is reported to have more than 1.1 billion monthly
active users (Tencent, 2020) and is now the leading social media platform in China.
As a mega all-in-one application, WeChat integrates essential online functions, pri-
vate messaging, group chat, online gaming, e-payment, and blogging; it also offers
“public accounts” (or “official accounts”) to which users can subscribe. Functioning
in a similar way to Facebook Pages, WeChat public accounts are publicly accessible
and are utilized by companies, organizations, media, celebrities, and individuals to
broadcast media content and engage with their target users; users receive push noti-
ces when the public accounts they follow post new messages, articles, pictures, or
videos. In 2017, the number of monthly active WeChat public accounts reached 3.5
million with 797,000,000 active followers (Tencent, 2017). Given the importance of
WeChat public accounts in the Chinese media system, systematic data collection is
much needed for current and future scholarship—however, even public content on
WeChat is not conveniently accessible via a web browser and without using the ap-
plication,2 which adds another layer of difficulty to gather WeChat public account
data on a large scale, not to mention that WeChat provides no developer API to the
public. We thus develop the WeChatscope system, which deploys an “app crawling”
technique to collect the data of WeChat public accounts utilizing WeChat’s desktop
application.3

The WeChatscope system works in three major parts (Figure 1). First, we create
a number of individual WeChat accounts, each of which subscribes to a number of
public accounts in our sample. We then use the WeChat desktop application to
monitor the sampled public accounts each day from 7:00 a.m. to 12:30 a.m. of the
next day to obtain the unique uniform resource locators (URLs) of the new articles
they published. Second, the obtained URLs of the published articles are stored in a
buffer, where a set of background-running web crawlers then get the URLs one-by-
one and visit the articles in headless browsers and store the metadata (article title,
publication date, public account name) and media contents (texts and images con-
tained in the articles) in a relational database. Third, the system continues to moni-
tor these published articles for another 48 hours by revisiting them each hour
between 7:00 a.m. and 2:00 a.m. of the next day to check if the articles have been
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removed—if removed, record the returned removal system message displayed on
the web page. Finally, WeChatscope allows public access to the open data through
our self-developed Application Programming Interfaces (APIs),4 by which the pub-
lic can obtain information about removed articles such as title, public account
name, publication date, removal date, removal message, as well as full text of the re-
moved articles captured by the system.

Data and method

In this present study, we use a sample collected by WeChatscope, which obtains
818,393 WeChat public articles published between 1 March and 31 October 20185

by 2,560 public accounts.6 In this sample, 8,736 articles were removed after publica-
tion for six reasons7: removed by content owner (5,945), content violation (2,345),
account blocked (272), copyright issue (148), account migrated (25), and reported
by multiple users (1). We define the articles removed due to “content violation” as
“censored articles” as the removal was forced by WeChat platform administrator,
whose decisions are directed by the governmental censorship authorities, with no
clear reason offered to the public (e.g., which regulation was violated).

We deploy a case–control matching strategy to pair each censored article with
one remaining article from the same public account that is topically most similar to
the censored one. This strategy is deployed to adjust for the possible confounding
influence of the attributes of a public account (e.g., account type and popularity)
and the variations of topics published by a public account, as we seek to examine

Figure 1 The system diagram of WeChatscope.
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nuanced factors, that is, textual terms, to account for the differences between cen-
sored and remaining articles. We do this case–control matching by constructing a
topic model from a corpus containing the censored articles and the remaining
articles from the same accounts published within 1 week before and after the target
censored article was published. Topic models, such as Latent Dirichlet Allocation
(LDA), are useful tools for exploring large collections of documents by detecting la-
tent themes (i.e., clusters of words) without additional knowledge other than texts in
documents. We adopt the correlated topic model (CTM) because it offers a more re-
alistic model that relaxes the assumption of independence between topics8 and also
fits the data better (Blei & Lafferty, 2007). Similar to LDA and many other topic
models, CTM treats each document as a combination of topics and each topic is a
mixture of words.

By performing residual analysis (Taddy, 2012) as well as considering semantic
coherence and exclusivity, a model with 160 topics9 is found to be the most parsi-
moniously fitted model, and a document-topic matrix with topic distributions of
each article in the corpus is obtained; in other words, each article is vectorized into
160 dimensions. With this document-topic matrix, we select the most similar
remaining “candidates” for each of the censored article based on cosine similarity
score. Finally, we arrive at a sample of 4,560 articles10 with 2,280 pairs of censored
and remaining articles from 751 public accounts.11 Our final sample thus contains
the censored articles we observed and their counterparts selected, so that each mem-
ber of the pair is similar to each other in two senses: they are published by the same
WeChat public account and they are of similar composition concerning latent
topics; however, only one of them was censored.

Since one important goal of the present study is to find unobserved nuances that
vary the decision regarding online censorship, we first adopt the random forest (RF)
method to mimic the classification of censoring an article or not. Specifically, we do
so to discover textual terms that matter more than others in predicting if an article
is censored or not. RF is thus selected for its advantage of handling large numbers of
input variables with each of them offering a small amount of information (Breiman,
2001); in our case, we have lots of words in the collected articles for which we would
like to learn about their fraction of influence on censorship. RF is an ensemble
method built on the Classification and Regression Tree (CART) methodology
(Breiman, Friedman, Stone, & Olshen, 1984). CART produces decision trees that
make predictions (i.e., predict classes for classification trees) based on binary splits:
at each split, one condition (e.g., a value of a variable) is considered to divide the
cases in the data into two groups that are internally more homogeneous (or purer)
than the current group. RF, by definition, is “a classifier consisting of a collection of
tree-structured classifiers where . . . each tree casts a unit vote for most popular class
. . ..” (Breiman, 2001, p. 6). It extends CART by bagging12 and randomly selecting a
subset of input variables at each split; for classification, it predicts classes using
“out-of-bag” (OOB)13 estimation based on the most common decision in the forest
(i.e., the majority vote). RF is preferred in this study and many others for at least
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two advantages: it is nonparametric with no distributional assumptions and it does
not overfit because of the law of large numbers.

Although RF is capable of handling a large number of predictors (often hun-
dreds or thousands), the numbers of potential predictors (i.e., words) in our sam-
pled WeChat articles are a lot more than thousands—this is a common challenge
faced in conducting text analysis with a large number of documents, more so when
the documents are lengthy articles like what we have in our sample. We thus pre-
process the data, first by segmenting Chinese words in the text and removing punc-
tuation, numbers, stopwords, and words contain only one character. Second, we
tokenize each document in the corpus with bigram tokenizer and create a
document-term matrix with term frequency-inverse document frequency (tf-idf)
weighting. Third, we calculate chi-squared scores for each term to obtain a ranking
reflecting the discriminatory ability for the two distinct sets of articles (i.e., censored
and remaining articles). We then select those terms with higher chi-squared values
as input features in predicting the status of the articles: censored and remaining.14

We also supplement the computational textual analysis described above by con-
ducting a close reading (close textual analysis; Allen, 2019) on a subset of articles as
an example to demonstrate how other textual units jointly contribute in determining
the decision of censorship that may not be captured by simply examining segmented
words. Close reading is a method which “investigates the relationship between the
internal workings of discourse in order to discover what makes a particular text
function persuasively” (Allen, 2019, p. 137). We thus apply this method on the sub-
set of articles, as a collection of text, to look for what the text bears persuades the
censors that it has to be removed from the Internet. In particular, the major goal of
this analysis is finding the repetitions in the text—the common elements and themes
that the censored articles in this subset share.15

Results

Topical variety of challenging articles

The final sample of 4,560 WeChat public articles that are either censored or seman-
tically similar to the censored ones represents “challenging” articles carrying the po-
tential of being undesired content on social media in China—they can be about a
variety of topics (see Table Si) as identified by the CTM based on these articles. The
topic labels are assigned based on associated words and articles of each topic.16 One
major theme among the identified topics is the economy, with the most common
topic being international trade with a focus on trade among China, the United
States, Japan, and North Korea, which constitutes 6.8% of all articles in the sample.
In fact, among the top 20 topics, almost half are relevant to the economy with a
27.5% combined proportion: trade, technology companies, economics and finance,
the housing market, “guo jin min tui” (国进民退),17 Cui Yongyuan (崔永元),18

multilevel marketing, and the social security tax, as well as poverty.
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We first tested if some topics play more important role than others in determin-
ing if an article is censored. To do so, we construct a RF model with the proportion
of topics for each article as the input variables to predict if an article is censored or
not. This initial RF model19 performs only slightly better than a simple coin toss as
it can only correctly predict 52.68% of article status in terms of censored or not cen-
sored. This result is not surprising as we select the remaining articles to pair with
the censored ones based on the distribution of topics across all the articles to pick
the most similar remaining article for each censored one. This low successful predic-
tion rate also confirms in a way that our selection strategy works in reducing the
topical differences between censored and remaining articles as the identified topics
do not serve as good predictors in differentiating the status of the articles. Although
the topical difference between censored and remaining articles within each individ-
ual pair is purposely reduced as much as possible, aggregately, topical distribution
differences still contribute in predicting article status as the overall error rate of pre-
diction (47.32%) is slightly lower than random chance. Among the sixty topics, topic
32 (fiction and stories I) and topic 49 (food and health) are the two predictors that
matter more than all the others in providing predictive accuracy.20 Both of them are
more like “housekeeping” issues when it gets to the censoring decision. Many of the
censored ones that are highly composed of one of the two topics were either with
heavy erotic content or content that may be deemed as “rumors”21 (谣言), for ex-
ample, health suggestions without scientific evidence.

Specificity and censorship
We tested the secondmodel with higher granularity: using textual terms as predictors for
classifying censored versus remaining WeChat articles. As mentioned above, we ranked
the terms contained in the articles based on their chi-squared values and selected those
with higher values as input variables for this RF model.22 This RF model is constructed
with 2,029 terms to predict the status of the 4,560 articles23—its OOB estimate of error
rate is reduced to 33.25%, compared with the 47.32% error rate of the initial model.

We further measure the importance and perilousness of the terms by, respec-
tively, calculating an RF importance score24 for each term that indicates how impor-
tant a term is in classifying if the articles are censored (the higher the more
important), and its censored-to-remaining ratio (CR ratio)25 is shown as Equation 1:

CR ratio ¼ Tc þ :5ð Þ
ðTr þ :5Þ (1)

Tc ¼ Total occurrence of a term in censored articles;
Tr ¼ Total occurrence of a term in remaining articles.

For instance, the term “government” appeared 2,377 times in the group of cen-
sored articles and 1,747 times in the group of remaining articles, then its CR ratio is
1.36—that is, the number of the term “government” appeared in censored articles is
about 1.36 times the number in remaining articles. Terms with its CR ratio > 1 are
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terms used more often in the censored articles than in the remaining articles; in
other words, terms with their CR ratio higher than 1 (i.e., perilous terms) can be
seen as terms with higher possibility of triggering the censorship system.

Figure 2 plots the distribution of the 1,528 perilous terms that are important in
recognizing censored articles (i.e., terms with their RF importance score larger than
0 and their CR ratio higher than 1), with the two colors representing if it is a specific
term, that is, whether it is a unique identifier of an object.26 Although more than
80% of the important perilous terms are general terms and those with the highest
importance are also mostly general terms such as government (政府), speak of (谈
到), and tear down (拆除), the terms with the highest perilousness are, instead,
mostly specific terms such as CEFC China (中国华信), Hupan University (湖畔大

学), and TaoChongyuan (陶崇园).
Figure 3 shows the various distribution27 of the key specific terms (i.e., terms

that are important, perilous and specific) for censored and remaining articles—
though both of the groups are mostly concentrated at 0 (i.e., no key-specific terms),
the number of remaining articles (1,280) is higher than censored articles (775) at 0,
whereas the numbers are generally higher for censored articles once the number of
key specific terms goes over 3. We further examine the relationship between article
specificity and the chance of being censored by evaluating the correlations between
the number of key specific terms (n) in each article and the odds ratio of being cen-
sored (ORn) shown in Equation 2.

Figure 2 Important perilous terms. Censorship perilousness is plotted with log.

Y. Tai & K. Fu Social Media Censorship in China

Journal of Communication 0 (2020) 1–26 9

D
ow

nloaded from
 https://academ

ic.oup.com
/joc/advance-article/doi/10.1093/joc/jqaa032/5913142 by U

niversity of H
ong Kong Libraries user on 13 O

ctober 2020



ORn ¼
ðNcnþ:5Þ

Nn

ðNrnþ :5Þ
Nn

¼ Ncn þ :5ð Þ
ðNrn þ :5Þ (2)

Ncn ¼ Number of censored articles contain n key specific terms;
Nrn ¼ Number of remaining articles contain n key specific terms;
Nn ¼ Total number of articles contain n key specific terms.

ORn is computed as the ratio of the number of censored articles to remaining
articles for each key-specific-term frequency n, defined as the count of key specific
terms that appeared in each article. For instance, there are 775 censored articles con-
taining zero key specific term and 1,280 remaining articles containing 0 key specific
term, then OR0 ¼ (775þ 0.5)/(1,280þ 0.5) ¼ 0.606; that is, at the frequency of zero
key specific term, the number of censored articles is about 0.6 times the number of
remaining articles. To see if the odds ratio of being censored increases when the fre-
quency of key specific term increases, Equation 3 shows the odds ratios given cumu-
lative frequency of key specific terms (ORCUMn):

Figure 3 Distribution of key specific terms in censored and remaining articles. N ¼ 4,497.
As 98.6% of articles contain 50 or less key specific terms, in this figure, we exclude those
contain more than 50 key specific terms; number of articles is plotted with log; the data
points with 0 article are represented without segments: for example, there is no remaining
article contains 50 key specific terms.
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ORCUMn ¼
ðCUMcnþ:5Þ

CUMn

ðCUMrnþ:5Þ
CUMn

¼ CUMcn þ :5ð Þ
ðCUMrn þ :5Þ (3)

CUMcn ¼ Number of censored articles contain less than or equal to n key spe-
cific terms;

CUMrn ¼ Number of remaining articles contain less than or equal to n key spe-
cific terms;

CUMn¼ Total Number of articles contain less than or equal to n key specific terms.
Figure 4a shows that the odds ratio of being censored is low (0.606) when the

articles contain no key specific terms, whereas it peaks at 15 when the articles con-
tain 30 of such terms. Figure 4b demonstrates that as the number of key specific
terms contained in articles increases, the odds ratio of being censored increases as

Figure 4 Article specificity and the odds ratio of being censored: (a) actual count of key spe-
cific terms in articles, (b) cumulative frequency (actual count), (c) unique key specific terms
in articles, and (d) cumulative frequency (unique).
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well. Since repeated specific terms in one single article may not contribute further,
for example, finding a sensitive term that appears in an article twice or 10 times
may not locate much of a difference in a censor’s decision, we further test the rela-
tionship between specificity on the basis of unique terms and the odds ratio of being
censored. In Figure 4c and d, the specificity is calculated with the number of unique
key specific terms in each article instead of total occurrence (i.e., such terms are
only counted once no matter how many more times they appear in an article).
Figure 4c shows that the odds ratio peaks at 21 when the articles contain 11 unique
key specific terms, and Figure 4d demonstrates again a growing trend of the censor-
ing odds ratio as article specificity increases. Finally, we examine the effect of the
number of key specific terms in an article on censoring with logistic regression mod-
els. Table 1 shows that on average, the odds of being censored are 1.06 (95% CI:
1.054, 1.074) higher when adding one key specific term in a WeChat article.
Moreover, the odds are 1.45 (95% CI: 1.385, 1.508) higher if one unique key specific
term is added.

Conflict and censorship: An example of international trade articles
One of the possible explanations for the approximately 33% misclassification rate
for Model 2 is the diversity of this collection of articles as a good number of topics
are identified by the CTM mentioned above and a very large quantity of distinct
terms are used in the articles (i.e., 2,783,450 unique terms excluding those with only
one character). The third model thus focuses on the articles that are mainly about
the most common topic, that is, trade,28 as well as the terms29 contained in such
articles. This final model with 1,236 terms for classifying a total of 270 trade articles
—132 censored articles and 138 remaining ones—results in a substantially reduced
error rate of 21.11%,30 that is, almost 80% of the articles’ status are correctly classi-
fied (Table Sii). Among the 1,236 features, 730 are estimated to have an importance
score larger than 0. For articles that are mainly about international business trading,
484 important terms (i.e., words with RF variable importance larger than 0) are per-
ilous terms (i.e., terms with CR ratio larger than 1) and another 239 terms are not
perilous (CR ratio smaller than 1).31 We find that a number of important perilous
terms are named entities directly relevant to business (e.g., names of companies and

Table 1 The Impact of Key Specific Terms on Censoring

(1) (2)

Variable Odds ratio of being censored

Number of key specific terms per article 1.064***
Number of unique key specific terms per article 1.445***

***p < .01.
N ¼ 4,560 articles.
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products), whereas this is not the case for the group of important nonperilous
words. It appears the content of censored articles on trade as a whole is more spe-
cific than that of those remaining.

We then examine if and how specific terms and other textual units are used in
censored articles that are mainly about trade. From the 270 trade articles, a total of
102 articles (96 censored and 6 remaining articles) were selected for a close textual
analysis. The selected articles contain the terms that matter the most in differentiat-
ing whether an article was censored and characterizing the censored articles
(i.e., terms with high RF importance and high CR ratio32). The analysis indicates
that WeChat public article authors not only address international affairs but also
domestic ones when writing about international trade. The representative censored
articles are summarized in Table Siii. As expected, a large number of trade articles
are entirely or at least partially concerned with the trade dispute between China and
the United States; the relations between China and Japan, North Korea, and a few
countries in Africa as well as Europe are also covered. The major themes of the in-
ternational affairs covered in such articles include the impact of foreign relations (in
particular, China–U.S. relations), the China–U.S., trade imbalance, and the ambition
and aggression of China in the world.

The impact of relations between China and the United States can be illustrated
with at least four elements indicating: (a) for China, the relationship with the
United States plays a pivotal role in the past and the future of its growth and devel-
opment, (b) the trade war between the two countries is further escalated, (c) the
trade war is not coming to an end any time soon, and (d) the war is beyond trade
and may be the beginning of a “new cold war” or even leading to a hot war. The fol-
lowing example excerpts demonstrate how the impact of the China–U.S. relations
or trade dispute is revealed in such articles as they mention:

The importance of such relationships (e.g., assistance from the United States and
settlement between the two countries) in history and the future economic develop-
ment of China,

The US offered China military assistance with a higher level than what it of-
fered to the allies, which . . . laid the foundation of the great strategy of
China’s “reform and opening-up” as well as the rapid growth and develop-
ment of China in the past 40 years.

In a month, we will face two (different) outcomes: one is that China and the
US settle and work together on China’s market reform, the other is the break-
down of negotiations, which will be like watching a disaster film. Perhaps this
coming month is the crucial time of China’s fate.

The trade war escalation,

Trade war escalated! 200 billion isn’t enough? Tariffs on an additional US
$276 billion in goods. . .
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China might have misjudged the intention of the Trump government twice. . .
the repeated misjudgments escalated the China-US trade fight again
and again.

Its long-lasting nature (e.g., predicting a long-term trade war), and

Its broader influence (e.g., other disputes between the two countries be-
yond trade):

Like Jack Ma just said, the trade war is going to last for 20 years . . . the two
countries will fall into a comprehensive fight against each other once the trade
war goes over 3 years, and the rest of the 17 years won’t be as easy as the
trade war period - financial war, economic blockade, and cold war may all
happen one after another.

The trade war started by the US poses a threat to China that goes beyond
trade itself. Other fields such as bilateral investment, intellectual property, and
strategic industry, especially high-tech industry, are also involved. It also
extends to the South China Sea disputes and the Taiwan issue . . .

. . . though it (the trade war) is represented as an economic war, the possibility
of military war can’t be ruled out if it continues with escalation.

Besides the importance and impact of the U.S.–China trade disputes, a few cen-
sored articles either attribute such a fight to the trade imbalance due to the deficit of
the United States with China, or suggest such a business relationship is not fair for
the United States by stating, for example:

. . . the China-US trade relation is extremely imbalanced; the investment of the
US in China is highly regulated . . . China and the US urgently need to eliminate
the trade dispute through opening the market in China to the US as well as creat-
ing a market that is fair and without discrimination for American investors.

The third theme indicates that China is an aggressive player in the world and
may be seen as a common enemy of many other countries by some. The articles
contain elements of this feature mentioning: (a) terms and sentences representing
that China is “great” and doing better than others, in particular, the United States
(e.g., “China has won,” “Made in China 2025” plan that calls for becoming a
“manufacturing superpower,” China’s strength and confidence in fighting with
others), (b) China is ungrateful to countries such as the United States and Japan
that have been contributing to China’s economic progress—article titles such as
“How generous has the US been in the past 100 years?” and “Japan to terminate
Official Development Assistance to China: should we say ‘thank you’?” call into
question China’s attitude regarding such foreign aids, (c) the formation of unions of
countries that are either against China, for instance,

. . . the real goal of Trump is forcing them (the EU & Japan) to join the con-
tainment of China.
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North Korea-US Summit: the two countries “reconciled,” what does China
do next?

The US, EU and Japan have started to form a new common market. . . we
can’t stop the global economy trend and may become an outsider again.

or even line up with China,

Members of the Shanghai Cooperation Organization can be seen as China’s
best friends. India is a new member. . . just hope it won’t align with the US
and Japan.

. . . Italy has stepped on the road of cooperating with China. This may bring
economic opportunities but may also put this country under China’s influ-
ence. Italy’s acceptance of China may also damage the agreement between
European countries regarding their China policy.

and (d)) China’s engagement with African nations may be seen by some as eco-
nomic colonialism, for instance:

As the world worries that China is going to economically colonize Africa, it is
however questioned in China: is China a “international doofus”? Facing a se-
vere economic downturn, small businesses in need of help, as well as the bud-
get of medical services, social insurance and education falling short for a long
time—why share China’s $600 billion foreign exchange reserves with friends
but not with family?

The above excerpt also reveals that other than international relations, some of the
censored representative articles extend the agenda to domestic affairs while the major
topic remains as international trade. An author directly points out in a censored article
on the trade war that what really matters for China is its internal problem:

Every problem is an internal problem. The history of China shows that prob-
lems are mostly from inside, and oftentimes external factors are only the final
push. Take the current economy of China as an example: (the government)
prints more money to maintain economic growth, but excess printing of cur-
rency brings a series of problems - excess capacity, huge debt, high leverage,
an asset bubble . . .

The domestic affairs addressed are mainly featured with economic elements
such as the structure and policies of domestic economy—other economic elements
include unemployment due to capital flight, possible short supply of manufacturing
materials from the United States (e.g., cotton and high-performance chips), and bad
debts of banks. Some domestic affairs addressed are extended from economic to po-
litical issues or even national defense such as governmental corruption, distrust in
government officials, political regime (democratic vs. nondemocratic) and armed
forces. For example, an article titled “The US and North Korea reach agreement,
China faces internal and external troubles”mentions:
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The internal problem (of China) is reflected by the aggravation in corrup-
tion. . .and the lowering of public trust in governmental officials. . . Corrupted
officials of the army like Xu Caihou have damaged the public trust in their
combat power. . . The most urgent problem for China is its ‘domestic
contradiction.’

In addition, a few social elements regarding agenda setting and freedom of
speech are also part of these censored articles. For instance, the author of a
censored article titled “Is the US really attempting to curb China’s rise?”
expresses an alternative view to an official newspaper of the CCP:

On August 9th, People’s Daily, the major official media of China, published
an editorial commentary asserting that the US is definitely going to thwarts
the country. . .because it threatens the status of the US. Since China is now the
world’s second largest economy, the US will curb China’s rise no matter what
China does. . . I think this argument is not supported by a firm theory. . . how
China rises determines whether the US is to curb China’s rise.

The author continues with a brief summary of the “theory” (Thucydides’s Trap)
based on which the argument made by the People’s Daily is formed. He then states
that the competition between the two countries may be “fair and friendly” if they
are “both democratic countries” with “open” speech and “the government is ‘freely’
elected by the people.” The author also makes it clear that the leaders of China
warned that the two countries should not fall into Thucydides’s Trap and questions
why the People’s Daily still made this argument. This example shows a viewpoint
different from a mainstream media outlet—even not questioning the government it-
self—may not survive the censorship system, nor does implying the lack of expres-
sion freedom in China, not to say explicitly stating that China hinders the
information flow, as well as monitors and controls the life of its citizens, as shown
in other censored articles on foreign relations and trade.

By closely examining the representative censored articles, we first find that spe-
cific terms (e.g., names of individuals, organizations, countries, and policies, as well
as monetary values) are indeed frequently used in such articles (see terms in bold in
the above excerpts, for example). Second, we find that although various themes and
elements are identified in the representative censored articles, these textual units
have one thing in common: they either directly point out the possibility of external
or internal conflict that China is or will be encountering, or reveal, imply, or suggest
an intensification of such conflict. The China–U.S. trade dispute, as one of the most
discussed issues in 2018, is itself a conflict between the two countries; when it is de-
scribed as intensified in terms of, for example, time (i.e., a long-term conflict), field
(i.e., conflicts beyond trade) and magnification (e.g., importance, imbalance, and es-
calation), the articles may not be allowed to remain on the social media platform.
Indeed, not all the WeChat articles regarding the trade dispute were censored: for
instance, an article indicating the improvement of the relation between China and
Japan may create positive conditions for the easing of tensions between China and
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the United States was not censored. In this case, China’s external conflict is men-
tioned but in lighter terms with a possibility of being mitigated. External conflicts
concerning China are also revealed when indicating or implying that China is not
necessarily a “friend” of other countries, such that China is ungrateful for interna-
tional aid, is a target of containment actions, or is taking advantage of others (e.g.,
African countries).

The impression of intensified conflict can also be conveyed to readers, of course,
in criticisms that either indicates domestic economic problems or social and politi-
cal features revealing weak institutions of conflict management (Rodrik, 1999) such
as high corruption and low democracy represented in the lack of political rights
(e.g., “free” election) and civil liberties (e.g., freedom of speech) (Freedom House,
2018a). However, diverging from a popular belief that “positive energy” such as sup-
porting or praising the government or its policies (Yang, 2018) is welcomed by the
government, we find that such pro-regime articles were also censored when they sig-
nal conflicts. Several articles illustrating China’s strength and confidence by address-
ing the influence of policies such as “Made in China 2015” and the “One Belt, One
Road” initiative or describing China as a strong “fighter” in trade disputes with the
United States were censored. Although these articles do deliver “positive energy,”
they in the meantime disclose external conflicts confronting China.

Focal point and online censorship: Making sense of the findings

Why, then, the articles with higher specificity and/or signaling conflicts are the tar-
gets of censors? Thomas Schelling’s concept of focal point could be a way of under-
standing their role in the censorship mechanism. and other scholars’ (Mehta,
Starmer, & Sugden, 1994) experiments involving pure coordination games show
that people use focal points with salience in coordinating their behavior when prior
communication is absent. For instance, the number “1” tends to be the most com-
mon choice when people are asked to pick a positive number that is most clearly
unique; or, in another example, the information booth at the Grand Central
Terminal tends to be selected as the spot when a group of students was asked to
choose where to meet with a stranger in New York City . The commonly picked
number “1” and the Grand Central as a popularly selected meeting point represent a
“focal point for each person’s expectation of what the other expects him to expect to
be expected to do” (p. 57). In a game, some labels (e.g., words, pictures, other sym-
bols) of strategies are more salient or prominent than others, often because they are
associated with common knowledge, experience, or culture of the players (Mehta
et al., 1994). Strategies with salient labels are more likely to be chosen by players and
a focal point is likely to be formed.

In a study on legislative politics (Ringe, 2005), focal points are defined as “ideas
and images that communicate information about the consequences of a given legis-
lative proposal” (Ringe, 2005, p. 733) with regard to legislators’ ideology. The provi-
sion of focal points is considered as a mediation through which ideology can be
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linked to specific policy proposals, and thus influences policy preferences and out-
comes. For instance, in the case of the European Union (EU) cross-border takeover
bill debate, the deployment of three different dominant focal points (i.e., “single
market,” “workers’ rights,” and the notion of creating a “level playing-field” across
the EU) at the three reading stages contributed in shifting the voting outcomes of
this bill. The focal points linked to ideological preferences and constituency con-
cerns serve as “decision-making shortcuts” (Ringe, 2005, p. 738) that simplify and
make legislative proposals more tangible. The concept of focal point is also
employed in understanding the pre-emptive repression of collective actions and the
crackdowns on political dissidents. Scholars (Carter & Carter, 2019; Truex, 2019)
suggest that high profile events (e.g., prodemocracy movement anniversaries, high-
level regime meetings, and international sporting events) serve as natural focal
events of coordination for activists, as this “dissident calendar” is known in advance,
with high salience, and able to reduce coordinating problems for citizens when
attempting to form collective actions; these focal events are thus also targets of state
suppression.

Similarly, Internet censorship can also be thought as a multiparty game setting
where the censors intend to regulate the contents, whereas some social media users
aspire to circumvent the censorship system so that they can communicate with each
other to, for instance, facilitate public discussions and form opinions regarding so-
cial issues, or even mobilize social actions. In this content regulation mechanism,
censors preferentially restrict the sharing of common knowledge by, for instance, re-
moving “focal points” addressed in media contents created by social media users.
The role of “focal points” in such multiparty game setting can also be understood
with the communication theory of Elaboration Likelihood Model (Petty &
Cacioppo, 1986), which posits a “dual process” of persuasive communication: the
route of systematic (rational) thinking or/and the route of heuristic thinking via cog-
nitive shortcuts. Since sensitive topics or keywords are not allowed to be directly
published in China, the censor and social media users both tend to read media text
beyond literal meaning and are then inclined to explore “hidden meaning” in (so-
cial) media content or actively read “between the lines.” In other words, they rely
more on heuristic thinking than on systematic thinking. For some social media users
in China, whereas the actual idea they intend to convey cannot be directly pre-
sented, as a censorship circumvention, they would purposively write in a manner of
referring to “focal points” in order to provide possible cues for readers to form infer-
ences associating with the original idea through cognitive shortcuts. For the censor,
such cues contained in texts or other social media content could be seen as heuris-
tics that are more likely to persuade social media readers to think toward undesir-
able directions, for example, believing in information related to the issues that may
lead to social instability.

Drawing from the empirical findings presented above, it appears that textual
units signaling conflicts and specific terms providing details and concrete cases
would potentially contribute to the construction of perceived crises when they are
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widely shared and becoming common knowledge, that is, heuristics. Conflicts are in
friction with stability (i.e., such textual units delineate an “image” in which the
Chinese society is not as stable as the regime claims) and specific details could pro-
vide evidence for the public to verify if, for example, a controversial issue regarding
the government is a rumor, a false accusation, or an inconvenient truth. If a contro-
versial issue is considered as an inconvenient truth because of detailed information
provided by individuals or organizations other than the government, a trust crisis
may be successfully constructed. For instance, an article describing an escalated
trade war between the United States and China by providing detailed lists of goods
hit with higher tariff effectively informs the public that there is an intensified ten-
sion between the two countries, and it also reveals who and what are going to be af-
fected negatively by the trade war. In other words, such messages could contribute
in persuading the public that a crisis is or will be happening; the censorship system
thus reacts to the potential of a successful persuasion by removing such messages in
order to prevent the construction of a crisis, that is, prevent people from believing
that they are or will be in trouble due to a crisis.

Therefore, times of crisis can be considered as one type of potential focal points—
the salience resides in the (often negative) common memories and experiences of previ-
ous crises that are likely to be evoked. Such negative memories and experiences associ-
ated with previous crises could be seen as “invisible” labels shared and thus are easier to
be recognized by citizens. Among other choices, times of crisis may be more likely to be
selected by social media users (e.g., WeChat public account holders or ordinary neti-
zens) to form dissents, demand changes, or even mobilize collective actions by, for in-
stance, addressing their grievances, as they would expect other netizens with such
shared negative experiences to do the same. The online messages containing elements
that could potentially join the portrayal of a crisis are thus likely to be removed as a pre-
caution against the formation of perceived crisis, as it may signal problems of the party-
state governance. In other words, such elements can serve as the heuristics that enable
netizens to reassemble the information regarding the crisis (the focal point) and associ-
ate it with the original idea (e.g., criticizing the government or mobilizing the people).
In short, the censor does not only suppress the original ideas, the focal points, but also
the “materials” that could be linked to the focal points.

Conclusion and limitations

With a selection of more than 2,200 pairs of WeChat public articles that are similar
in content but different in their censorship status, we find that, first, topics carrying
the potential of experiencing postpublication censorship range widely—they are not
limited to those that have long been deemed as “problematic” (e.g., pornography
and rumors) or “sensitive” ones such as political issues researched extensively in
previous studies; instead, more than a quarter of the content of this set of articles is
relevant to the economy, a topic that was previously perceived as safe to talk about,
even under the censorship system in China. Although the quantity of economic
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content on social media may be partially attributable to China’s economic slowdown
(Harada, 2019) and partially to the China–U.S. trade dispute during the data collec-
tion period of the present study, it is worth noting that “sensitive” topics in China as
well as its censorship system are both contextually contingent.

Although these identified topics do not differ much in the chance of an article
being actually removed by the system, as the findings suggest, one thing that does
raise the odds of being censored is article specificity. In general, articles contain a
higher number of key specific terms are more likely to be censored than those with
fewer of such words, with the account attributes and topics of the articles controlled.
Furthermore, in examining the representative foreign trade articles, we find that
many censored articles share at least one major characteristic: they contain textual
units signaling conflicts or tensions, both internal and external, that China has to
deal with. Finally, drawing on the above findings, it appears that social media con-
tent with elements (e.g., specific terms and textual units signaling conflicts) contrib-
uting in constructing focal points (e.g., perceived crises) may be more likely to be
suppressed by the censors.

With the development of technology coupling with the centralization of ICT in
China, the censorship system further evolves and becomes even more comprehen-
sive and sophisticated. Just as setting the agenda for traditional media reporting by,
for instance, censoring through guiding directives (Tai, 2014) and threatening or
punishing critical or “offending” investigative journalists and organizations (Tong &
Sparks, 2009), the boundaries of the online public sphere are still defined and re-
stricted by the regime, but with the strength of commercial social media platforms
that own the means of facilitating the online public sphere. In particular, such
boundaries are drawn by brutally warning media organizations and opinion leaders,
that is, removing some of their published articles for content violation without
clearly indicating any source of law. Such boundary drawing is especially done when
key social media users create or spread online messages containing elements that
could contribute to recognizing, disclosing, or constructing a potential focal point.

The present study offers a rigorous examination of censorship on a dominant
social media platform in China by monitoring hundreds of WeChat public accounts’
daily publishing activities longitudinally with a research design customized for the
project objective and without reliance on any nontransparent methodology.
Moreover, this study suggests a theoretical concept, focal point, for future study to
investigate censorship, or “content moderation” (Roberts, 2019), which has become
a global phenomenon. However, this study is still limited in terms of the scope of
content being considered, as semiotic units other than textual ones (e.g., images, vid-
eos, and other symbols) are excluded in the analysis. As the WeChatscope system
can also capture images contained in WeChat public articles, it would be a starting
point for future studies to examine if and how the patterns of censoring are different
when considering multimodal semiotic units. Also, although the present study offers
new evidence of Internet censorship of the previously understudied but extremely
influential social media platform WeChat, more studies on self-censorship with
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solid empirical evidence are needed. The “removed by content owners” WeChat
public articles captured by WeChatscope can also serve as possible proxies of self-
censorship, which warrants further investigation.
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Notes

1. The CCAC is headed by President Xi Jinping and is China’s policy making unit to setup
Internet regulation and management. The Cyberspace Administration of China (CAC)
is the working agency reporting to CCAC and is responsible for implementation of the
Internet control measures. The CAC’s director is one of the Vice Ministers of the
Central Propaganda Department of the Chinese Communist Party. The CAC oversees
the regulation of Internet service and content providers in China, for example, holding
meetings with and issuing regulation directives to Internet service providers (Qiang,
2019; Tai, 2014), who are the actual entities to execute censorship decision and informa-
tion control. In other words, the actual execution power of Internet censorship is directly
exercised by the Internet service providers, who are directed by the Chinese authorities.

2. Some use the third party Weixin search engine, for example, Sogou, to gather WeChat
public account data. However, the data access is restricted in many ways, such as anti-
crawling mechanisms and time-limited weblink, which virtually makes systematic data
collection impossible. Also, the sampling pool of WeChat public accounts and complete-
ness of the contents are nontransparent and thus questionable.

3. The study was approved by the Human Research Ethics Committee for Non-Clinical
Faculties, The University of Hong Kong (Reference number: EAl708007).

4. WeChatscope API: http://wechatscope.jmsc.hku.hk
5. This sample is the best available data set collected with WeChatscope. We believe it is

representative as the 8-month time period allows us to monitor articles published on
usual days as well as days with regular events that are commonly seen to be associated
with tighter Internet control, such as the National People’s Congress in March, the
Tiananmen Square anniversary in June and the National Day in October.

6. We build our sample of WeChat public accounts on the basis of a fixed set of inclusive
criteria: accounts whose general targets include publishing articles related to social and
political news or commentary are selected. We perform a search on and beyond the
WeChat platform to locate relevant public accounts using keywords of social issues, such
as labor, LGBT, human rights, or environmental issues, so forth. We also sample
“influential” public accounts by including: (a) public accounts for departments and offi-
cial institutions of central and local government, as well as the Chinese Communist
Party; (b) high ranked accounts, that is, accounts publishing highly read articles; and (c)
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accounts with article links posted on a major discussion forum (i.e., Tianya Club) or
indexed by Baidu search engine.

7. WeChat offers official explanation if an article is removed from the WeChat public ac-
count platform. For instance, the removal reason “content violation” is determined when
the official explanation is indicated as “The content is unavailable for violation of related
law and regulations.”

8. The CTM considers the correlation between topics within documents; for instance, an
article about the economy of China is likely also relevant to international relation issues
but may not be about sexual harassment scandals.

9. The CTM is estimated using partially collapsed variational EM algorithm (Roberts,
Stewart, & Airoldi, 2016) in R stm package (Roberts, Stewart, & Tingley, 2014).
For model selection, we run the algorithm with topics from 50 to 200 with an interval of
10 and calculate the residuals, semantic coherence, and exclusivity for each model.

10. Cases are dropped if: (a) the censored article contains no text content (e.g., it contains
only images); (b) no remaining articles from the same public account published during
the 1-month period.

11. Among the 751 public accounts, about 55.9% of them are operated by individuals, 34.5%
are enterprise accounts, 6.5% are media accounts, 1.86% are institution accounts, and
0.1% are organization accounts (8 accounts do not have such information available to
the public). Comparing to a report published by Newrank (2018) with a much larger
sample (0.54 million public accounts), our sample contains higher proportions of indi-
vidual and media accounts (they report 41.7% and 1.7%, respectively), but smaller shares
of enterprise, institution, and organization accounts (they report 46.9%, 7.3%, 2.4%, re-
spectively). This is a natural difference as: (a) we focus more on the public accounts that
tend to post more about social and political news and issues, therefore many enterprise
accounts posting more about commercial or entertainment content are excluded, and
(b) the accounts in our sample are those with at least one article censored in the 8-month
period of our data collection, therefore less institution and organization accounts are in-
cluded since many of them are state-affiliated accounts.

12. Bootstrap aggregation: resample the data � times to grow � trees.
13. Predictions are made with cases other than those used to construct the tree.
14. The above data processing and analysis are performed using R and the following pack-

ages: jiebaR (Qin & Wu, 2018) for word segment, quanteda (Benoit et al., 2018) for all
other data processing, and randomForest (Liaw & Wiener, 2002) for Random
Forest modeling.

15. The reading was mainly done by the first author. The detailed notes regarding the ele-
ments and themes each article contains were taken. The organized elements, themes,
and conclusion derived from such reading was then shared and discussed with the sec-
ond author and a research assistant, who is familiar with the media environment
in China.

16. Topics are labeled with referencing to their associated words that are either with highest
probabilities under each topic or are “unique” to the topic in question (e.g., appear less
frequently in other topics), as well as to their highly associated documents (i.e., articles
that are composed with high proportion of the topic).

17. Roughly translated as “state advances, private sector retreats” which indicates the nega-
tive influence of state-owned firms’ success (Hsieh & Song, 2015).

18. Chinese television host and producer who uncovered contract and tax scandals of the
film industry in China.

19. The estimation of this RF model is based on 500 trees and 7 variables tried at each split.
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20. Permuting each of the three predictors increases the misclassification rate of the OOB
sample (with all predictors untouched) by 6.11, 5.67, and 5.40%, respectively.

21. In China, the word “rumor” is more commonly used, by the authorities and the public,
than words such as “misinformation,” “disinformation,” or “fake news”—although in
many cases they use “rumor” when referring to groundless allegations rather than gos-
sips. We go with “rumor” here as words such as “misinformation” is usually translated
in other ways.

22. We experiment with a range of numbers of variables to select one with the best predic-
tion rate.

23. The estimation of this RF model is based on 500 trees and 45 variables tried at each split.
Among the 2,029 input terms, 1,830 terms are estimated with an importance score larger
than 0.

24. It is calculated from OOB data: after constructed, for each tree, we record the error rate with
the OOB data run down the tree, then do the same with the values of a term randomly per-
muted—this is repeated for each of the term. The raw importance score of each term is simply
the differences of the recorded error rate and the error rate obtained after permuting the val-
ues of the corresponding term. Each score is then normalized by averaging the differences
over all trees and divided by the standard deviation of the differences obtained from all trees.
We thus only include the terms with a score larger than 0 in the further analysis as other terms
do not increase the error rate of classification after their values are permuted and can be seen
as carrying no significant information in classifying the articles.

25. The .5 constant is added to ensure the ratio is meaningful when the denominator is 0,
that is, when the total occurrence of a term is 0 in the remaining articles.

26. A term is defined as a specific term if it is a “unique identifier” of entities, times, or quan-
tities (Chinchor & Robinson, 1997), a general term otherwise.

27. The variance of the two distributions is detected as a Kolmogorov–Smirnov (K–S) test
yields a small p-value (<.001).

28. An article is defined as a “trade article” if more than 50% of the article is constructed by
the topic labeled as “trade.”

29. The final set of terms is again filtered based on their chi-squared values as well as RF var-
iable importance scores.

30. The estimation of this RF model is based on 500 trees and 35 variables tried at each split.
31. The CR ratio of the rest of the seven terms is equal to 1.
32. A total of 38 terms are selected as their CR ratio and RF importance scores are equal to

or larger than the third quartile.
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