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Abstract

This article will report the results of an exploratory project that combined the
annotation of the Problem-Solution (PS) textual pattern in online health news and
the quantitative and qualitative methods of corpus linguistics to investigate the
linguistic features of particular rhetorical moves. A total of 120 journalistic texts
written in Chinese were collected from a Taiwan-based journalistic website that
focused on providing news related to health and medicine and were annotated with
the four components of the PS pattern. To identify signals in the genre for the
elements of the PS move structure, an n-gram approach was then implemented to
extract frequent lexicogrammatical sequences from the corpus in general and from
the Problem and Response moves in particular. The results showed that the linguistic
features found in the retrieved sequences tended to fall within a range of categories,
such as abstract nouns, medical terms, and modal verbs, which not only served as
functions relevant to the rhetorical move in which they were used but also reflected
characteristics specific to the health news genre and the Chinese language. The
findings and annotated data generated from the current project will thus provide a

solid foundation for future research and applications.
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1. Introduction

As problem solving constitutes an essential activity and ability in various fields (Jonassen, 2000;
Charles, 2011; Handford & Matous, 2015; Heffernan & Teufel, 2018), the Problem-Solution
(PS) pattern is arguably one of the most common rhetorical structures across cultures and text
types (e.g., Hoey, 2001; Flowerdew, 2003; Charles, 2011; Ratanakul, 2017). According to Hoey
(1983, 2001), the PS pattern (also known as the SPRE [Situation-Problem-Response-Evaluation]
or SPSE [Situation-Problem-Solution-Evaluation] pattern) is typically composed of four moves:
Situation (i.e., background information regarding the topic or problem), Problem (i.e., issues
that need to be addressed or fixed), Response/Solution (i.e., proposals or methods for dealing

with the problem), and Evaluation (i.e., assessments of the mentioned solutions/responses).

Due to its prominence and popularity in English texts, the PS rhetorical pattern has
garnered the attention of several text/corpus linguists (e.g., Hoey, 1983, 2001; Scott, 2000;
Flowerdew, 2003, 2008; Charles, 2011). Previous findings have revealed that the PS pattern
appears in a wide range of genres, such as advertisements (Hoey, 2001), academic reports
(Flowerdew, 2003), research articles (Charles, 2011; Heffernan & Teufel, 2018), journalistic
texts (Ali, 2013; Ratanakul, 2018), and even TED talks, (Ratanakul, 2017). The moves of the
pattern may be ordered in different sequences, with some of the components repeated or
excluded (Hoey, 2001; Belmonte, 2009; Ratanakul, 2018), and they are often signaled by
particular identifiable linguistic features, such as abstract nouns (Flowerdew, 2003, 2008) and
adverbials (Charles, 2011), and are supported by various communicative functions (Belmonte,
2009; Ali, 2013).

Despite the number of studies on this topic, a few research gaps still remain. First, most,
if not all, of the past studies drew on data written or delivered in English. However, no evidence
indicates that this discourse pattern is restricted to the English language. Recent research has
suggested that this rhetorical pattern is prevalent in English texts produced both inside and
outside the Inner Circle (Kachru, 1992), where English is learned and used as the first or native
language (e.g., Ali, 2013; Handford & Matous, 2015; Ratanakul, 2018). Scholars such as
Belmonte (2009) and Ali (2013) have also advocated the compilation of multilingual corpora
or a cross-linguistic comparison of the PS pattern. Applying this textual structure in the analysis
of articles composed in Chinese would allow for a closer look at how this textual pattern is

signaled and realized in typologically and culturally distinctive languages.

Another major gap in the literature pertains to the genres that have been investigated.
Although journalistic writing is one of the most often studied text types with respect to the
SPRE pattern, only business news texts and opinion articles have been examined in more detail
(e.g., Belmonte, 2009; Ali, 2013). Medical and health news, which presents information
pertinent to medical conditions and their treatments (ZZfAE & BFELZE, 2017, EINE & 3
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14, 2020), has not yet been scrutinized under the framework of the PS pattern. As has been
noted by scholars, journalistic texts regarding medical and health issues have substantial
influence over readers’ well-being and lifestyle decision-making (Fu ef al., 2020; De Coninck
et al., 2020), and may even shape their news and scientific literacies (ZFA7% & BIEIZE, 2017,
BRNE & FF3CIA, 2020); as such, this particular genre is worthy of further investigation.

Finally, most of the previous studies on the PS textual structure adopted a keyword analysis
approach (Scott, 2000; Flowerdew, 2003, 2008) or simply focused on a given part of speech or
communicative act (Charles, 2011; Ali, 2013). Although these methods may be suitable for
English, a language that has clearer word boundaries, less disputable syntactic categories, and
more literature related to the topic in question, they may not be as applicable to analyzing texts
written in languages that do not have the above characteristics, such as Chinese (Fu et al., 2020;
Tian et al., 2020). As a result, an even more data-driven approach, such as n-gram analysis, may
be preferable for an exploratory investigation of the linguistic signals for an understudied

rhetorical pattern in articles composed in Chinese.

In light of the above gaps, the current paper aims to report the results of a preliminary
project that examined the PS pattern in online health-related journalistic articles from one of the
most popular and influential health news websites based in Taiwan by integrating the annotation
of the PS discourse structure and the methods of corpus linguistics. In addition to not having
been investigated under the SPRE framework, the genre of online health news was chosen
because it has become one of the major sources of medical information for the general public,
with real-life consequences (Fox & Duggan, 2013), and because gaining more knowledge about
how this genre is composed and organized will allow for opportunities to improve media and
science literacies (ZEfAE & EfBIZE, 2017, M= & #3014, 2020) and to develop
algorithms that can help detect and retrieve information about particular medical conditions and
recommended solutions, facilitating the process of solving health-related problems (cf. Ghenai
& Mejova, 2018; Waszak et al., 2018; Kumari et al., 2021; Tsirintani, 2021). More specifically,
the current study set out to answer the following research questions:

RQ 1: What are the distribution patterns of the SPRE moves in online health news articles written

in Chinese?

RQ 2: What are the most common Chinese n-grams (trigrams in this study) in the online health

news articles and what features do they display?
RQ 3: How do the most frequent trigrams reflect the characteristics of this genre?

RQ 4: What are the most frequent and most distinctive trigrams in the Problem and Response

moves of the online health news articles? What are some of their generalizable features?

RQ 5: How do these trigrams help achieve the rhetorical functions of the Problem and Response
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moves in the online health news articles?

By answering the above questions, this study demonstrated that the n-gram approach was
a useful framework for retrieving the linguistic signals of specific move components, the results
of which will add to prior research on move structures, journalistic genres, and the annotation
of Chinese texts. Moreover, by using a small set of data, the findings of the current study, which
was exploratory in nature, will serve as the foundation for future research using a larger amount

and greater diversity of data.

2. Related Works

As one of the earlier scholars that paid close attention to the PS pattern in English, Hoey (2001)
put forth a number of insightful observations about this discourse structure. First, the PS pattern
is created by the writer of a text to respond to a series of questions although the order of the
moves is not fixed. Second, the linguistic signals in the PS pattern are typically lexical items,
including words that are explicitly related to the moves, such as “solution” and “problem,” and
evaluative devices, such as “unfortunately” and “have no money.” Third, the Situation move is
often retrospectively identified and an intervening stage, such as planning or recommendation,
can be found between the Problem move and the Solution move. Lastly, the PS pattern can be
recycled when more than one solution is presented. Therefore, in lieu of the Situation-Problem-
Response-Evaluation pattern, the move structure can be as complex as Situation — Problem —
Response 1 — positive Evaluation — negative Evaluation — Response 2 — positive Evaluation
(Hoey, 2001: 134).

2.1 The PS Pattern in Academic Writing

Based on Hoey’s (2001) insights, a number of researchers have investigated the realization of
the PS pattern in various contexts. One of the most investigated genres in the literature is
academic writing (Flowerdew, 2003; Charles, 2011; Heffernan & Teufel, 2018). For example,
conducting a keyword analysis to compare the PS pattern in the technical academic reports
composed by novice and professional writers, Flowerdew (2003; 2008) observed that the
Problem move was closely linked to causal relationships, such as Reason-Result and Means-
Purpose, and was often marked by lexical devices, including connectives such as “therefore”
and “as a result,” causative verbs such as “lead to” and “avoid,” and abstract nouns such as
“problems” and “impacts.” Moreover, the nominalization forms of verbs such as
“implementation” and “recommendation” together with verbs in the present perfect such as
“recommended” were found to be indicative of the Solution element in reports composed by
professional writers (Flowerdew, 2008).
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With a focus on the adverbials of “result” and “contrast” in theses written by native-
speaker writers in politics and in materials science, Charles (2011) analyzed the functions and
co-occurrence patterns of the most frequent adverbials of “result” (i.e., “thus”) and “contrast”
(i.e., “however”) in the PS pattern and found that despite the differences in number between
disciplines, in general, “however” was used to mark the Problem element and “thus” was used
to signal the Evaluation of the Response move when the former preceded the latter. On the other
hand, when the order was reversed, while “however” was still the signal for the Problem move,

the preceding “thus” marked the Situation move instead.

More recently, Heffernan and Teufel (2018), drawing on a machine learning approach and
a corpus of problem and solution statements, specified 15 features to help develop classifiers
that could identify Problem and Solution elements in scientific texts, including n-grams, polarity,
and syntax. Heffernan and Teufel (2018) asserted that their model accurately differentiated
problems/solutions from non-problems/solutions and that syntactic information, documenting,
and word embedding were the three best features that allowed them to achieve the target task.

2.2 The PS Pattern in Journalistic Texts

Another major line of research looked into how the PS pattern was realized in various types of
journalistic genres, including feature articles (Scott, 2000), opinion pieces (Belmonte, 2009;
Ratanakul, 2018), and business news (Ali, 2013). Scott (2000), one of the earliest to examine
the use of the PS pattern in journalist texts, found that, surprisingly, the nouns “problem” and
“solution” were not especially frequent and thus not “key” enough in the Guardian’s feature
articles. Even when the two nouns were characterized as keywords, their signaling function
tended to be local rather than global, in contrast to what had been commonly presumed.

Belmonte (2009), investigating the rhetorical organization of editorials and op-eds in USA
Today, identified a number of characteristics specific to those genres with regard to the PS
textual pattern. First, the textual pattern in the two genres tended to revolve around the Problem
and Evaluation elements, while the Solution move was not as prominent. This indicated that it
was a genre convention for the editorial writer to leave the solution to the problem unspecified.
Second, different components of the PS structure displayed the tendency to occur in different
parts of the articles, each with a particular rhetorical function. For example, when the Evaluation
element was presented at the end of a text, it was usually more negative, creating a feeling of
discomfort or dissatisfaction. Third, despite the fact that editorials and op-eds are both, in
general, evaluative texts supported by other rhetorical roles, such as elaboration and justification,
and by other communicative acts, such as statements and assertions, the PS pattern in editorials
tended to show a more impersonal style, while that in op-eds was more often presented in a
more involved style, with more frequent use of shared knowledge assertions and

recommendations.
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Similarly, Ratanakul (2018) carried out a move analysis of opinion columns in two
newspapers online, the New York Times and China Daily, based on the SPRE framework.
Partially echoing Belmonte’s (2009) findings, Ratanakul (2018) also noted that the Problem
move constituted the most central component of the PS pattern in the articles, although the
Response element was found to be the second most frequent move in the data, in contrast to
what Belmonte (2009) reported. In addition, Ratanakul (2018) pinpointed several features of
each move in the PS pattern, both obligatory and optional, including causes of the problem
(Problem) and a call for action (Solution), which indicated that each component of the target

discourse structure could be further divided and analyzed.

On the other hand, Ali (2013) examined the PS textual pattern and its communicative
functions, such as informative, evaluative, explicative, and predictive, found in journalistic
articles in business magazines published in Malaysia (i.e., Malaysian Business [MB]) and the
United Kingdom (i.e., Management Today [MT]), respectively. In agreement with previous
studies such as Belmonte (2009), Ali’s (2013) findings suggested that elements in the PS pattern,
such as Problem and Solution, contained multiple speech and communicative acts and that the
frequency and distribution of each act in the moves differed across sources of the texts.
Nevertheless, no one-to-one connections were found between the communicative acts and the
Problem and Solution components in the business news articles. For example, informative,

evaluative, and predictive acts were identified in both the Problem and Solution moves.

All in all, the works reviewed above point to the fact that while the PS pattern is a prevalent
rhetorical structure across genres, factors such as topics, text types, and language variations
influence the realization of the PS pattern. An analysis of this pattern in languages other than
English, as several researchers have suggested, is thus warranted. The present study aimed to
contribute to this line of research.

2.3 Functional Classification of N-grams

In the realm of applied linguistics, n-grams are studied under different labels, such as “lexical
bundles” (Biber et al., 2004) and “multiword expressions/sequences” (e.g., Staples et al., 2013).
One of the most widely adopted functional taxonomies was proposed by Biber et al. (2004), in

99 C

which lexical bundles serve as the functions of “stance,” “referring,” and “discourse organizing.”
Stance bundles allow users to mark an epistemic or attitudinal modality (e.g., ‘I don’t know if’
and ‘if you want to’), while referring bundles are used to identify an entity, convey imprecision,
specify an attribute, or refer to a particular place, time, or part of the text (e.g., ‘that’s one of
the’, ‘something like that’, ‘there’s a lot of’, and ‘at the same time’). Finally, discourse
organizing bundles introduce a focus or manage topics (e.g., ‘take a look at’ and ‘on the other

hand’).

While Biber et al.’s (2004) framework is the most general, commonly used functional
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taxonomy, a number of more genre-specific classifications have also been proposed. For
example, Biber and Gray (2013) modified the taxonomy put forth by Biber et al. (2004) for the
analysis of responses in the TOEFL iBT speaking and writing tests. To accommodate the
purpose of the writing tasks, they divided the stance bundles into two subgroups,

>

“personal/epistemic” and “attitudinal/evaluative,” and the discourse organizing bundles into

three subtypes, “information source,” “information organizer” (marking more specific
information in the writing), and “discourse organizer” (serving more general discourse
functions in the discourse), expanding the taxonomy into a five-way categorization (notably,
this classification does not include the referring function). Biber and Gray (2013) found that the

distribution pattern varied in accordance with the task type and the writer’s performance level.

To investigate research articles, master’s theses, and dissertations from different
disciplines, Hyland (2008) developed a functional taxonomy that grouped n-gram expressions

EEINT3

according to whether they were “research-oriented,” “text-oriented,” or “participant-oriented.”
In that taxonomy, research-oriented bundles refer to expressions that facilitate writers’
presentation of experiences and activities in the real world, such as location and procedure,
whereas text-oriented bundles pertain to the organization of texts, such as transition signals.
Finally, participant-oriented bundles are sequences of words that involve the writer and/or the

reader of the text and may serve functions related to stance and engagement (cf. Hyland, 2008).

On the other hand, some researchers categorized n-gram expressions based on their
function in rhetorical moves. For example, analyzing the sentence-initial multiword expressions
in Arts and Humanities PhD dissertation abstracts, Li et al.’s (2020) tailor-made functional

LRI

taxonomy consists of “background bundles,” “purpose bundles,” “method bundles,” “findings
bundles,” “implications bundles,” and “structure bundles.” According to Li et al. (2020), each
of these types helped achieve the rhetorical function of a specific move in the abstracts, such as

stating the research purpose or outlining the structure.

3. Methodology

3.1 Data Collection and Annotation

We targeted the health topic for the analysis of the moves in the PS discourse structure since it
has been widely abused and propagated through content farm articles on the Internet. Several
studies have worked on analyzing and detecting the spread of health misinformation (Ghenai &
Mejova, 2018; Waszak et al., 2018; Kumari et al., 2021; Tsirintani, 2021). An increasing
number of people prefer to seek health and medical solutions by themselves first rather than
directly consult medical professionals. The Pew Research center conducted a survey in 2013
and found that 59% of adults sought health information online and 3% were harmed by
misinformation (Fox & Duggan, 2013).
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To build a corpus annotated with the moves in the PS pattern, articles published on the
Heho f{#fF website were retrieved and collected.! Heho is a popular health- related website
in Taiwan that provides credible health-related information contributed and certified by
healthcare professionals. Although there are other platforms that publish and disseminate health
information to the public, the content is often not provided by reliable sources and may have
been released by content farms. Since many people prefer to seek solutions for health issues
online beforehand, we focused on investigating the PS discourse structure for content that
involved questions frequently asked by people and solutions given by medical experts. To the
best of our knowledge, no research has explored the online health information issue under the
scope of the PS discourse structure. Thus, 120 articles (139,131 tokens) published by 10
journalists in the series €437 ‘The Doctor Says’ under the ZE[HE5Z ‘Asking Experts’
topic were collected, with the publication dates ranging from March 11 to July 12, 2021. The
retrieved articles in the series drew on various expert sources and involved specific health-
related problems and solutions. Another characteristic of the articles was that the main problem

highlighted by the authors was addressed directly in the articles’ titles.

To annotate the articles, we adopted the definitions of the PS moves specified in Ratanakul
(2018: 235) to identify each element of the PS pattern, as listed below:

* Situation: background information on situations; facts about people, issues, events, places

involved in the issue of discussion

* Problem: aspect of a situation requiring a response, need, dilemma, puzzle, or obstacle

under discussion; weaknesses inherent to the current situation

* Response: solution(s) to the problem; discussion of a way(s) to deal [with] or to solve the

problem

 Evaluation: assessment of the effectiveness of the proposed solution(s); if there is more

than one solution, which solution is the best?

To increase the efficiency of the annotation task, we utilized one of the prevalently adopted
annotation tools in corpus linguistics, GATE.? Although the definition of the annotation
scheme was provided, most previous studies that annotated the PS pattern simply made up or
took some examples from the texts for analysis, without annotating the entire article, because
the annotation scheme as well as the PS pattern were proposed at the discourse level instead of
the sentence level, which made it difficult to set clear boundaries for annotation. In this study,
we followed the definition of the annotation scheme and annotated the PS pattern throughout

all the articles. As each of the moves could occur more than once in an article, several moves

! The Heho {#FF website is available at: https://heho.com.tw/
2 The GATE annotation tool is available at: https://gate.ac.uk/download/
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in the same article were annotated with the same move label. Thus, each article was labeled
with several moves of Problem, Response, Situation, and Evaluation. In the dataset, since the
titles of the articles revealed the main problems to be discussed, each annotator was asked to
first identify the problem(s) in an article based on its title. The title of one of the retrieved
articles is shown in (1). As suggested by the title, the main problem discussed in this article was
HHE FE1R = A hEEEE ‘there is a risk of adhesion after a C- section’. Based on the identified

problem, the PS moves in the article were then annotated accordingly.

() HREEBEAIGREERS | ERHERTREE " HU6RE ) 3 KPR
‘There is a risk of adhesion after a C-section! The obstetrician authority suggests three steps

for anti-adhesion’

To ensure that the annotators followed and understood the annotation scheme consistently,
a training session with labeled articles was held before the annotation task was performed. In
order to maintain annotation quality during the task, a checkpoint meeting was arranged. In the
meeting, all the annotation issues raised by the annotators were discussed. The annotators were
asked to modify their annotations based on the discussions. Since it would take more time for
the annotators to label the PS pattern throughout the entire article, each article was annotated
by one annotator. Four annotators were recruited for this annotation task. All 120 articles
collected were equally distributed to the four annotators, so each annotator was assigned 30

different articles.

3.2 Data Analysis

In this study, the trigrams were character-based instead of word-based under the following
considerations. Character-based n-grams have been widely applied in different tasks, such as
text classification (Cavnar & Trenkle, 1994), spam filtering (Kanaris et al., 2007), authorship
attribution (Escalante ef al., 2011), and plagiarism detection (Kuta & Kitowski, 2014). Some
studies have demonstrated that character-based n-grams are more effective in generating word
embeddings for unknown words (Wieting et al., 2016; Bojanowski et al., 2017) and are more
informative in performing topic categorization and document summary (Giannakopoulos &
Karkaletsis, 2009). Since Chinese is not a space delimited language, the issue of defining a
Chinese word has long been discussed and is still disputable (Ng & Low, 2004; Tian et al.,
2020). Although several Chinese segmenters have been released, segmentation results are still
hard to evaluate and segmentation errors have led to coarse-grained data analysis. Moreover,
based on the limited number of annotated articles, processing word-level n-grams in a dataset

has also led to fewer n-gram types, resulting in less statistical effectiveness in analyzing PS
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patterns.? Therefore, we considered each Chinese character the basic unit of analysis in this
study and targeted trigrams for further exploration. We also applied the Natural Language
Toolkit in Python to retrieve trigrams from the collected dataset.*

N-gram patterns with a larger n may occur only once in a dataset, resulting in relative
frequencies that are close to zero. It is difficult to observe the PS pattern based on raw
frequencies and relative frequencies, since both values cannot be placed on a normalized scale
for exploration. Different scaling approaches (e.g., z-score and Min-Max) may be applied to
help normalize the dataset before investigation. The normalization techniques of z-score and
Min-Max scaling are different. Z-score scaling takes the entire distribution of a dataset into
consideration by calculating the mean and standard deviation, and the range of the z-score is
affected by the dataset distribution accordingly, either positive or negative. Min-Max scaling
has the benefit of scaling all the values into positives and transforms the values into a range
between 0 and 1. Since it is easier to inspect a dataset with a fixed range of normalized values,

we chose to apply Min-Max scaling in this study.

After the target trigrams were retrieved and selected, the trigram expressions most
prevalent in the two core moves of the PS pattern (i.e., Problem and Response) were identified
and treated as signals for the respective moves. To analyze how these signals helped achieve
the communicative goals of the moves, the trigrams were manually checked and categorized
structurally according to the part of speech and semantic features of the main component and
functionally based on Biber er al.’s (2004) tripartite taxonomy. The functional categories
consisted of (i) stance (including epistemic and attitudinal stances); (ii) discourse organizing

(including marking the information sources, managing the topic and focus, and signaling other

3 We performed word-level trigrams with the jieba segmenter in our preliminary study, as suggested by
one of the reviewers. After segmentation, the highest frequency of a word-level trigram in the corpus
was 22, which was significantly lower than the highest frequency of a character-level trigram (i.e., 113).
The top four word-level trigrams were FE{7 4% 7fE % ‘atopic dermatitis’, &5 A B ‘robotic
arms’, ZZEHEAMER ‘the doctor Xiao-Zhen Li says’, and HJfE L | ‘situation of’. Compared with
the character-level trigram results listed in Table 2, the word-level trigrams were mostly technical or
topic-specific terms, rather than carrying the linguistic cues of the PS pattern. Thus, character-level
trigrams were taken into consideration in exploring the PS pattern in this study.

4 In the present study, trigram sequences in particular were examined for further analyses for a number

of reasons. First, a number of bigram sequences did not convey a complete meaning (e.g., ° ; and °

%) and thus did not produce enough PS patterns for analysis. Second, the number of sequences was too

high for more qualitative analysis. Third, sequences that included more than three characters were either

specific technical terms instead of patterns, such as FEERRJE ‘prostate cancer’ (4-gram), {CEHHE(E

E¥ ‘metabolic syndrome’ (5-gram), and FA7 M Z[E X ‘atopic dermatitis’ (6-gram), or too few in

frequency for generalization. As a result, trigram sequences were the best unit of analysis for the current

research.
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discourse relations); and (iii) referring (including identifying the focus of the move and referring
to circumstantial elements such as time and space).

4. Results and Discussion

4.1 Descriptive Statistics of the Annotated Dataset

Among the 120 articles collected, 113 articles were judged as containing the PS pattern
(henceforth target articles), and the remaining seven articles were ignored and left unannotated
since they were not the focus of this research. The structure of each article contained an average
of 13 paragraphs (SD=4.45) and 1,159 tokens (SD=370), and 1,212 items were identified and
annotated based on the four moves.

Table 1. Number of items in each of the four PS moves in the target articles

Moves Situation Problem Response Evaluation

Number of Items 156 357 672 27

Table 1 above presents the number of moves observed in the target articles. As can be seen,
among the components of the PS pattern, the Response move and Problem move were
substantially more addressed and employed than the other two moves (e.g., Situation and
Evaluation) (cf. Scott, 2000; Hoey, 2001). This tendency may have been partly due to the
characteristics of online health news (i.e., readers want to see the relevance of the problem and
identify the recommended solution(s) within a short time, and they do not prefer to read too
much technical information [cf. BEZFE: & =HIE#E, 2017)).

To further investigate the linguistic features of the PS pattern in a corpus-driven and
quantitative way, we extracted trigrams from the corpus. Since the raw frequency of n-grams
can be biased by the corpus size, all the trigrams were further normalized by Min-Max scaling.
Table 2 below presents the top 10 frequently occurring trigrams with their corresponding
statistical scores:
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Table 2. Top 10 frequently occurring trigrams

Trigrams | Frequency Relative Frequency Min-Max
BAEES 113 0.0009 1.0000
s’ 85 0.0007 0.7500
» T 80 0.0006 0.7054
W Ey 75 0.0006 0.6607
FHESHT 74 0.0006 0.6518
» AL 74 0.0006 0.6518
SiEAR 71 0.0006 0.6250
R 70 0.0006 0.6161
REERR 69 0.0005 0.6071
e 69 0.0005 0.6071

As shown in Table 2, the relative frequencies of the trigrams were rather small as the largest

value was only 0.0009, and they were highly sensitive to the corpus distribution and thus were

not suitable to be used for observing patterns. After transforming the values via Min-Max

scaling, the values were larger and thus easier to utilize for exploring the patterns.

Figure 1 shows an overview of the top 20 trigrams transformed via the Min-Max scaling

approach:

1

0.8

Min-Max scaling

=1
ES

=]
N

0

')F‘

trigrams

9-

%

% -
% % T % % %

Figure 1. Min-Max scaling of the top 20 trigrams

The threshold of the Min-Max scale value for the trigram expressions that would be further

analyzed was set at 0.3 to avoid hapax legomenon. Since the dataset was small, a Min-Max
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scaling threshold of 0.2 may have resulted in instances of hapax legomenon. The threshold of
0.3 allowed a total of 58 trigram sequence types to be selected. [tems containing terms that were
too technical or topic specific, such as fEEHRE ‘prostate’, HEFRJF ‘diabetes’, and = B.
‘hypertension’, were eliminated from the list. Lastly, trigrams with a DP value higher than 0.85
based on the dispersion measure developed by Gries (2008) were excluded to avoid trigrams
that occurred skewedly in a limited set of texts.> As a result, 48 types of trigram items were
included for later analysis, and the full list is displayed in Table 3. It should be noted that, as
can be seen in the following table, trigrams that included punctuation marks were retained for
further analysis. Although in English-based n-gram studies punctuation marks are usually not
counted as an element of an n-gram because they are found to convey discourse relationships
(Yue, 2006) and occupy the same amount of space as a character does in written traditional
Chinese, they were not eliminated from the data. These trigrams were then manually examined

for structural (part-of-speech) and functional analysis.

Table 3. Target trigrams for further analysis

EIEPA » ATRE » Al - A Fs g ES P HE
BT » FTEA C7&E ik B RER
B TR JER [ - ST el -
ke - G Bl R BT R
AR 1 JE g AR A FRF{i% EOPEST AR
Y50 HRRE HEE HYIE M Nz SRl
R HRES A H]RE HL A LA IR G
HER izl N BRIl MEia FHERT FEE

4.2 General Observations of the Frequent Trigram Expressions

Far from being highly diversified, the most frequent trigram sequences were restricted to merely
anumber of categories, including connectives, adverbials, abstract nouns, health- and medicine-
related terms, quotative devices, and a few others. This suggested that the genre of online health
news as well as the PS pattern in that genre tended to feature the use of specific
lexicogrammatical signals. For example, echoing Flowerdew’s (2003, 2008) observations,
linguistic devices that marked the PS pattern were predominantly indicative of the Reason-
Result relationship, including Fs ‘because’, ATLL ‘so’, Itt  “therefore’, i % ‘to

5 A DP value of a trigram is a number between 0 and 1. The higher the value, the more skewed the
distribution of the trigram in the corpus is. See Gries (2008) for more detailed information about this
dispersion measure.
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cause’, and AYJE[A ‘the reason of’. Similar to the findings of previous studies (e.g., Hoey,
2001; Flowerdew, 2003, 2008), abstract nouns that were semantically connected to components
of the PS pattern, explicitly or implicitly, such as [ ®H ‘problem’, JE [ ‘risk’, AR
‘condition’, 75, ‘method; approach’, JE[R ‘reason’, and &) ‘situation’, were also found
in the most frequent sequences. More notably, most abstract nouns were preceded by the
grammatical morpheme HY, which links abstract nouns to another lexical or clausal unit. The
preceding morpheme [ can also serve as (part of) a shell noun construction (Schmid, 2000)

that links abstract nouns to a co-referring phrase or clause (cf. Hsieh, 2020).

Results not reported in previous studies were also retrieved from the health news corpus.
First, the conditional marker 15 ‘if” constituted the most frequent trigram sequence in the
dataset. As pointed out by Lin (2019), conditionals play a crucial role in both spoken and written
medical communication, serving multiple functions such as presenting suggestions, explaining
successive treatment, and calling for attention. Another group of lexical items that was also less
often mentioned in the literature was modal verbs, including BJ L ‘can’ and FJHE ‘may’,
which supported communicative acts such as making predictions and recommendations in this
genre (Hsieh, 2005). Finally, in correspondence with Flowerdew’s (2008) findings, verbs that
indicated causal relationships such as #5f% ‘to cause’ were also found in the most recurrent

trigram sequences, although not as prevalent as Flowerdew (2008) suggested.

Finally, features that were heavily linked to a particular genre or topic were spotted in the
list of trigram sequences as well. For example, several nouns in the realm of physiology and
medicine were involved in many of the sequences, including B£Ef ‘doctor’, fiEAR ‘symptom’,
and &1 ‘wound’. On the other hand, insofar as the data were journalistic texts in essence,
reporting verbs such as 7 ‘say’, ¥/~ ‘indicate’, and f#FE ‘explain’ (Liu & Chiang, 2008)
and typographical markers for quotations such as colons and quotation marks, which introduced
quotes from the sources, were also found to be highly frequent (cf. Waugh, 1995), a tendency
that has, again, rarely been reported in prior research. As will be shown in the following, many
of these topic- and genre-oriented features were also signals for a particular component in the
PS textual pattern.

4.3 Trigram Sequences in Rhetorical Moves

This section will focus on the trigram sequences that most frequently occurred in the Problem
and Response moves, respectively, because these two moves not only theoretically constituted
the most essential components of the PS pattern but also empirically accounted for the most
move instances and contained the most high-frequency trigram expressions in the corpus. As
will be presented later, although the Problem and Response moves shared a few types of trigram
sequences with regard to their parts of speech, the sequences most commonly found in each of

the two moves in fact differed from each other semantically and functionally, reflecting the
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purposes that each move was intended to achieve.

4.3.1 Signals for the Problem Move

To begin with, a majority of the frequent trigram expressions in the corpus introduced above
most frequently occurred in, and thus could be considered signals for, the Problem move. This
move contained the widest range of trigram signals, including abstract nouns, medical terms,
adverbials, connectives, reporting verbs, causal verbs, modal verbs, and others, as displayed in
the following Table 4:

Table 4. Structural categories of the trigram signals for the Problem move

Abstract Nouns Medical Terms Reporting Verbs Modal Verbs

HYRE( ‘time of” Fl82EN ‘doctor of T ‘say’ H]AESr ‘probably will’

the Divisi f
HVHRE “problem of” ¢ Lvision o

BZEMER ‘doctor says’ |° HJBE ¢, probably’
F )&% ‘attending = 4 = P Y

A ¢ physician’ S i
JIREA ‘reason of’ o . > ‘indicate,’
JEEEAN ‘attending I
physician’

IR “situation of” RIF34 attending

physician at the
Division of”

SEAR » ‘symptom,’
R 0 ‘disease,’
MY “disease of”
E&PR_E “clinically’

RRH - “problem.’
Ay ‘risk of”

fiE » ‘problem,’

Other Verbs Connectives Adverbials Others
writipk ‘will cause’ » FRLL ¢, 0 » HE ¢ actually’ [ RHAY ‘common’
@R ‘will appear’ | ER A ‘be because’ » HE ¢ even » g ¢, such as’

o«

» HE ¢, usually’ ARER 0 “as for,

LS fEAY such; this type of

With regard to abstract nouns, in agreement with Hoey (2001) and Flowerdew (2003,
2008), the Problem move tended to be marked by nouns that denoted or implied a problem, such
as [HRH ‘problem’ and JE\f# ‘risk’, and nouns that indicated a Reason-Result relationship,
such as JH[R ‘reason’, as illustrated in (2) and (3), respectively. As mentioned earlier, these
abstract nouns were mostly preceded by the functional morpheme HY in the trigram sequences,
which linked the abstract nouns to their co-referring components. In addition, nouns that
referred to a circumstance, such as A ‘situation’ and (% ‘time’, were also found to be

frequent trigram signals for the Problem move, as in examples (4) and (5), respectively.
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However, it is interesting to note that while #fkJ% ‘situation’ denoted the meaning of the
situation or circumstance, it was preceded by the description of the problem, as illustrated in (4)
below. In other words, in contrast to BF{g ‘time’ in (5), which was used to establish the context
for the following discourse, R ‘situation’ in fact more often functioned as a shell noun
(Schmid, 2000) or an evaluation carrier (Mahlberg, 2005) that marked a problematic situation.

(2) Example of BYfHRH ‘problem of
IRFIESEIRAE QR TATHRAN » FHEE ST ~ MR Z KRR -
‘In addition to myopia, ophthalmologists are more concerned about the problem of high
myopia and a significant difference in vision between eyes.’

(3) Example of FYJHA ‘reason of’
MiSpcEE AT aERRR - 5 T HREERRE - KRR T RIPEE -
‘What causes such a horrifying situation to happen is “happy hypoxia,” also known as “silent

EEEE)

hypoxia”.

(4) Example of HJ{R)5 ‘situation of
HEPNIE L N AIRE VA MRS B E EAVIESE - BEHECANIRRE EEEAGIR -
‘Although the organs of these people have not displayed physical damage, they actually have
shown functional decline.’

(5) Example of AYEE{EE ‘time of”
A N RIS AYRHERD AR L - (Hl 2 A R R - BREH AR - SRR
BB ERRES A T (HEFEHE -
‘However, some people do not bleed when brushing their teeth. It’s just that their gums are
swollen and would hurt when pressed. They aren’t really clear what has happened to them
exactly.’

As for the medical terms that served as signals for the Problem component, many of them
were related to physicians, such as F}8£Ef ‘doctor from the division of” and I ;&% (E)
‘attending physician’, as shown in (6) and (7), respectively. This may have been partly because
the journalists often quoted the opinions of practicing physicians as trustworthy sources in the
Problem move, as illustrated in the following extracts. These doctor-related trigram expressions

thus appeared to be not only signals for the Problem element but also indicators of the
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journalistic genre and the medical topic.

(6) Example of F}EZHf ‘doctor from the division of”
R ETE T —AE T REABREERE - 2 - 1558 g Mg
PetsE g ©
‘A psychiatrist points out that when witnessing disasters and accidents, people mostly would

feel anxious, disturbed and worried and would develop acute stress disorder.’

(7) Example of F;EE2(HN) ‘attending physician’
REMEARIEFE T LI ABAMEESRT - REAEEEAH "MKy ) ikE -
‘Huixuan Chen, attending physician at the Neurology Therapy Center of Everan Hospital,
notes that many people would have the problem of chronic fatigue.’

Another group of medical terms that was often found in this move included nouns that
indicated a problem, such as JEfR ‘symptom’ and HY¥EJ% ‘disease of’, as shown in (8) and
(9), respectively, below. These terms were often utilized to further explain the problem in
question, as illustrated in the following examples. This group of frequent trigram expressions
demonstrated that in addition to more general abstract nouns, such as problem and risk, nouns
that were more topic specific yet less explicitly related to the concept of a problem also served
similar functions. This highlighted the importance of examining and analyzing a rhetorical

structure like the PS pattern in the context of a specific genre.

(8) Example of jEfR > ‘symptom,’
"HlE L BRI AEEGAIER - TR AT - flifh  SURFE R EFEA
= -
““Foot pain” is a common symptom that many people may experience, which may happen

due to muscle strains, cramps, fasciitis, or other causes.’

(9) Example of HY¥5JK ‘disease of”
KRS - 2EEREE T e TR - SME L, AR
‘Regarding the problem of insomnia, Xinqgian Li explains that it is a chronic disease that may
deteriorate acutely.’
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In addition to nominal sequences, many of the verb-based trigram expressions were also
more likely to be found in the Problem move. One type of verb that frequently occurred in this
move was reporting verbs, such as £ ‘say’ and F v ‘indicate’. Similar to and along with
physician-related terms, reporting verbs were often used by the journalists of health news to cite
an authoritative source in the Problem element, as exemplified in (10) below. One of the trigram
signals contained both the noun 2£Ef ‘physician’ and the reporting verb 7 ‘say’, as
exemplified in (11) below. Again, this pattern showcased the characteristics of the health news

genre, in addition to being a signal for the Problem move.

(10) Example of 7~ > ‘indicate,’
BB EE AT T I e BT iR A LR Bl TR o » P AR AL A R
‘Xinyu Hsu, obstetrician at China Medical University Hsinchu Hospital, notes that many

people have myths about breastfeeding.’

(11)  Example of BZffizi ‘doctor says’
ZERRATER AR LR RIR (2 » 72 B A B 3K a2 e 25 5 MR i
‘Dr. Tsai says that many years ago, due to the lack of knowledge about this disease,

neuromyelitis opticaspectrum disorder was often diagnosed as multiple sclerosis.’

Other types of verbs that tended to occur in the Problem move included modals such as
HEE ‘may’ and & ‘will’, causal verbs such as #% ‘cause’, and change-of-state verbs such
as ¥ ‘appear’, as illustrated in (12), (13), and (14), respectively, below. In the data, all of
these verbs were mostly utilized to introduce the problem into the discourse, as illustrated in
the following examples. These frequent verbs and the trigram sequences in which they occurred
displayed a strong negative semantic prosody (Sinclair, 1991), while the verbs themselves did
not appear to be semantically negative (cf. Stubbs, 1995; Tao, 2003). Also noteworthy is the
prevalence of the epistemic modal H]HE ‘may’, which helped express uncertainty in the
medical discourse (cf. Lin, 2019) and, as the data showed, in the Problem move of health news.

(12) Example of HJEE® ‘possibly will’
EEEFCHER - SN EEMRE - R RE R FREE -
‘But as one ages or uses their knees incorrectly, their knee joints may possibly start to

deteriorate at an earlier age.’
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(13) Example of &iERE ‘will cause’
i EEgeE - silsEnvecs - siBsmiEFEeERReIeE - ~ RERE
ST » WETREER R -
‘Along with the impact of refined foods, high-sugar and high-fat diets and chronic diseases
such as hypertension and high cholesterol, it may not only cloud the brain but also lead to

EEEE)

“dementia”.

(14) Example of @H¥] ‘will appear’
FZREFIEERTEERE - (R 3C EEmbR T 2SO IR ~ 50 - thrlse & HEL RS
SR !
‘A dermatologist warns that in addition to overworked eyes and myopia, using electronic

devices may also lead to the emergence of skin conditions!’

In agreement with the findings of previous studies, connectives that indicated the Reason-
Result relationship, such as FTLL ‘so’ and [R s ‘because’, as in (15) and (16), respectively,
and adverbials of contrast, such as H& ‘actually’ and #% ‘even’, were found to be signals
for the Problem element (Flowerdew, 2008; Charles, 2011). The two adverbials exemplified in
(17) and (18), respectively, allowed the writer to direct the reader’s attention to the “real
problem” or the potential harm that may be caused by the problem in question. In contrast, less
often reported in the literature and yet found in the frequent trigram signals for the Problem
move was the adverbial 3% ‘usually’. As illustrated in (19), the trigram sequence served as
a hedge for the following clause. Similar to the modal verb TJEE ‘may’, which was discussed
earlier, the high frequency of the adverbial % ‘usually’ may have also reflected the

uncertainty inherent in medical science and discourse (Lin, 2019).

(15) Example of > FfLL ¢, s0’

MAELAE—BRGRE TERERE > BE5HREE > FiblgH 2% £AHNEE
e R -

‘And at the beginning, some people only have “occasional headaches” and thus overlook

them, so approximately 2% of the people would develop chronic headache.’

(16) Example of 2[R ‘be because’
CEIOMN LR 255 ) 45 A 1Yy 2 — Ll 2 2 R Ry B P 5 [E

‘European Journal of Cardiology points out that a quarter of heart attacks were induced
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due to hypertension.’

(17)  Example of adverbial » EE *, actually’

~

PRI ieiE - HEGE AR - ARG LIR/NRER » 125 IR 8
B -
‘Mingxiu Lin also emphasizes that the formation of scars in fact depends not on the size of

the wound but on its depth and severity.’

(18) Example of » HZFE ¢, even’
AN > ol P FE R 6 SR BLE BB FERIRIUA ] - A EIBIRE NS - 2
ARG E -
‘However, axial spondyloarthritis is different from overexercise. It cannot be improved by

rest and may even be worsened by being sedentary.’

(19) Example of - 3% ¢, usually’
S mERIAENA » BESEEEZTE -

‘In addition, usually, people with armpit odor tend to have hyperhidrosis as well.’

Finally, the Problem move was also signaled by less common types of trigram expressions,
such as the noun modifiers % FAY ‘commonly seen’ and EHEHY ‘such; of this kind’, and
topic introducers, such as {472 ‘such as’ and ZRE7 ‘as for; with respect to’. Despite the
variety in meaning and parts of speech, these trigram signals served as discourse management
functions, such as topicalizing, as in the examples of & EHY ‘commonly seen’ in (20) and 2

i ‘as for’ in (21), introducing examples, as in the example of /2 ‘such as’ in (22), and
referring, as in the example of 7241£HY ‘such; of this kind’ in (23):

(20) Example of # EHY ‘commonly seen’
BRPRE R SRR S T -

“The most common (symptoms) of eczema are itches and rashes.’
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(21) Example of ZK:R > “as for,
BT E SRR B RIACES - BEAREIE R R —(E/ MEIR > A1RARZ Py E]
‘But for ENT doctors, although a minor symptom, a sore throat is the common warning

sign of several diseases.’

(22) Example of - {&F °, suchas’
FRAR R 5 S8 A AE AR A BRI - (B2 BRI ~ M ~ 2D ~ fREFH Z LA
-
‘Individuals with jobs that require them to sit or stand for a long time often develop varicose
veins. Cooks, salesclerks, teachers, and security guards, for example, are often bothered by

this condition.’

(23) Example of Z5EAY ‘such; of this kind’
AL BEATIRE - ERRR LA S AR T A B AR AR M -
‘A neurologist explains that such conditions are often found in middle-aged or menopausal

women.’

With respect to the functional distribution of trigrams in the Problem move, as can be seen
in Table 5 below, most of the trigrams were used to serve the discourse organizing and referring
functions, and only a couple of modal verb (e.g., BJEE® ‘probably will’) and adverb (e.g.,
HE , actually’) trigrams were used to serve stance functions. This may have been partly due
to the written nature of the online health news articles (cf. Biber et al., 2004), which is in
correspondence with the findings of previous studies on lexical bundles in Chinese journalistic
texts (Hsu, 2021). Another distinguishable feature that was observed in this list was that several
trigrams in the discourse organizing category were employed to mark the information source, a
genre-specific characteristic discussed earlier (cf. Biber & Gray, 2013). A number of trigrams
were employed to introduce a topic for later discussion, such as FYJF[R ‘reason of’, &rihfl
‘will cause’, and 7Kg »  “as for,”. Moreover, trigrams containing nouns that were semantically
associated with the Problem move, such as [ ‘problem’ and [E\[# ‘risk’, that identified
the focus of the article or move mostly fell under the referring category. Trigrams such as [
R I “clinically’ and iE£EHY ‘such; this type of” were used to specify the attribute of a topic,

o«

while trigrams such as - i , usually’ and AYHE(E ‘time of referred to a time-related

concept (e.g., frequency) or point in the texts.
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Table 5. Functional categories of the trigram signals for the Problem move

Types ‘ Examples
1. STANCE
A. Epistemic stance H[HE® ‘probably will’
» AJEE ¢, probably’
B. Attitudinal stance » HE ¢, actually’
» FFE ¢ even’
II. DISCOURSE ORGANIZING
A. Information source T ‘say’

B2AfiER “doctor says’

Z~ 0 ‘indicate,’

BT “doctor of the Division of”
JEEZ ‘attending physician’

JEBEHN ‘attending physician’

FlF)4 ‘attending physician at the Division of”

B. Topic management HJJEA ‘reason of’

ity ‘will cause’

HIR ‘will appear’
» (g2 ¢, such as’

AER > “as for,

C. Discourse connection » AiTLL ¢, so’
2INE ‘be because’
III. REFERRING
A. Identification/focus YA ‘problem of”

fH%E - ‘problem.’
AYJEPE “risk of”

f9%E » ‘problem,’
FYARIE > “situation of,’
FEAR
R 0 “‘disease,’
AYEERE ‘disease of’

‘symptom,’

B. Specification of attributes EEPR _E “clinically’
JERERY ‘such; this type of

C. Time reference » JEE ¢, usually’
IES{% ‘time of




An N-gram Approach to Identifying the Chinese Linguistic Signals for the 97
Problem-Solution Pattern in Annotated Online Health News

4.3.2 Signals for the Response Move

Despite the fact that more instances of the Response move were found in the corpus, fewer types
of trigram signals were retrieved compared with those for the Problem move. The more frequent
trigram signals for the Response move included those that involved abstract nouns (e.g., &
‘situation’ and 5 3 ‘method’), medical terms (e.g., {51 ‘wound’ and & ‘cure;
treatment’), modal verbs (e.g., B[l ‘can’ and 7 H]HE ‘having the possibility; probably’),
connectives (e.g., 5 “if’, [N ‘because’, and T, Z ‘or’), and others (e.g., B AL
‘more and more’), as displayed in Table 6:

Table 6. Structural categories of the trigram signals for the Response move

Abstract Nouns Medical Terms Modal Verbs
Iy “situation of” | Y] ‘wound of” s =B ¢, can’
B, ‘method of” | AYJGHE ‘treatment of” FalLA ‘just can’
HH[EE ‘having the possibility; probably’
Connectives Others
I SV i i A#ELE ‘more and more’
» [R B <, because’
 BE S, or’

Unlike the Problem move, in which a Chinese counterpart for the abstract noun problem
was found to be one of the prevalent signals, the Response move was not signaled by trigram
expressions that involved nouns that denoted a solution in Chinese. This was partly due to the
fact that the nominal counterpart of fi#)% or fi#77 ‘solution’, for example, is not as commonly
used in Chinese. Instead, nouns that were less explicitly linked to the function of the move, such
as 2 ‘method; approach’, were involved in the sequences, as in (24). On the other hand,
circumstantial abstract nouns, such as &% ‘situation’, were also found to be frequent in this
move. However, as illustrated in (25) below, despite being a near-synonym of ;R ‘situation’
discussed earlier, {&)% ‘situation’ was not used to present a problem; instead, it was deployed
to mark the context in which the recommended solution should be implemented or would be
appropriate.

(24) Example of HY7 = ‘method of”
WIS CINE R - v DU SR ER R 5 =UE Bh kI -
‘If the wound is fairly big, you can try (the method of) pressing lightly on the wound to
stop bleeding.’
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(25) Example of HET “situation of”
M BEEE B ENIER T - Bal R D e e E ~ % -
‘Even if the situation of the pandemic becomes more serious, physicians still recommend

that patients should visit the doctor and take medication regularly.’

With respect to medical terms, in stark contrast to the Problem move, no human-related
nouns were found to serve as signals for the Response move. This may have been in part because
the Response move was typically subsequent to the Problem move, in which the main source of
information was mentioned the first time and thus with the full title listed, and as a result, the
source was usually referred to solely by name in the Response move, such as the more frequent
health- and medicine-related ‘cure; treatment’ in (26), and nouns that referred to things that
could or should be treated in particular ways, such as {511 ‘wound’ as exemplified in (27)

below:

(26) Example of HY)&f ‘treatment of”
bR T SEEEYIHY BN o et AR A D -

‘In addition to medical treatment, regular exercise is also recommended.’

(27) Example of fJH1 ‘wound of”
EREFIG I REREE S - THEG M EKEIG O E /N OGEH - BT
fili » R EHE—P TG -
‘This type of wound may require sutures. Wounds that damage the dermis in particular

should be treated with extra care. One should consult a doctor to assess if further treatment

is needed.’

Similar to the Problem move, the Response move was marked by trigram sequences that
involved modal verbs. However, rather than being signaled by epistemic modals such as H]HE
‘may’ and ‘will’, the Response move more often featured the modal verb BJLL ‘can’, as
illustrated in (28) and (29) below. As pointed out by researchers such as Wang (2018), in
addition to its “ability” reading, ][l ‘can’ can also be used to present a suggestion or
recommendation, as illustrated in (28) and (29), which explains why this modal verb was a
frequent signal for the Response move whose communicative function was to recommend a way

to solve the problem in question.
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(28) Example of - B[LL ¢, can’
FrLL > SRR P USRS AR Gn > AT DU R 26 28 -
‘Therefore, you can pay attention to a few key points when choosing anti-adhesion

products.’

(29) Example of FtE]LL ‘then can’
BN AT DUE SR AR TR AR S - AR S EARILIATGER -

“Then we can use the now very popular fascia gun to relax our muscles.’

It should be noted that although FJHE ‘possibility’ was also found in one of the trigram
signals for the Response move, it was different from the use of FJEE ‘may’ in the Problem
move. First, it was used as a noun-like item in the Response move because it was preceded by
the verb & ‘to have’. Second, in lieu of identifying the key component of the move (i.e., the
solution), the trigram sequence 7§ H] fE ‘having the possibility; probably’ presented the
contextual information that supported the construction of the Response move, as exemplified in

(30) below:

(30) Example of FHJAE ‘having the possibility; probably’
B R—HE > PR - A RER R B Sa RRSUR %8R - WA —ER1Z
#f]
‘As the child grows older, if they wake up at midnight, it may be probably due to dreaming

or overstimulation during the daytime, not necessarily due to not having enough food.’

As for connectives that signaled the Response move, the markers of reason, such as K5
‘because’, were found to have achieved this function. However, more interestingly, connectives
that were less often reported in the literature, such as the conditional marker Z[15 “if> and the
disjunctive marker T & ‘or’, were frequent in the Response element in the corpus. The high
frequency of these two connectives may have been due to the fact that the Response part of a
medical news article involved the act of giving advice or making suggestions. As shown in (31)
and (32) below, these two markers, respectively, often introduced the solution or response to
the problem in question. This pattern, albeit distinct from Flowerdew’s (2008) findings,
corresponded with the observations in previous research, that conditionals and expressions
indicating alternativeness were often employed to support the advice-giving act in the discourse
(Hsieh, 2019; Lin, 2019).
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(31) Example of - 15 *, if’
BAEE KEGEEIZEEN % - AR RSl REITRRB A AT DL 20k — 2 -
‘But in summer or after strenuous exercise, if your face still feels greasy, then you can

wash it one more time.’

(32) Example of > BFE ¢, or’
RAHEREERSBNESEAEZEB B - C- DIEE - 40 B8R - iRl - o752
RE - g e A S ERYENRGOIRE
‘People are recommended to consume more vegetables and fruits that are rich in Vitamins

B, C, and D, such as apples, avocados, and kiwis, or leafy greens, which contain abundant

minerals.’

Finally, the comparative modifier #Z# ‘more and more’, similar to the abstract noun
& W ‘situation’ and the conditional marker #[15 ‘if’ discussed earlier, also functioned to
present the condition or context for the solution presented, as illustrated in (33) below:

(33) Example of #ZK# ‘more and more’
WIRFHRBAGMAT - BEEREERMNS AR AN -
‘If the sty gets bigger and bigger, it is still better to just go to an ophthalmologist.’

Compared with the Problem move, the Response move only showed a slight preference
for the referring function, with much less diverse discourse organizing trigrams, as illustrated
in Table 7 below. Stance functions in this move were served largely by epistemic modal verb
trigrams, such as FLEJLL ‘just can’ and 75 HJBE ‘having the possibility; probably’, whereas
discourse organizing functions were achieved by trigrams containing grammatical connectives,
such as #5 <, if", A& , because’, and H(& °, or’. Similar to the pattern discussed in the
previous section, noun-based trigrams that more explicitly indicated the Response move, such
as MY ‘method of’, MY ‘wound of’, and Y & ‘treatment of’, tended to be
used to serve the referential function, suggesting the importance of referring trigrams in
signaling the moves in the PS discourse structure in this genre. Finally, as mentioned earlier,
while R ‘situation” and [ ‘situation’ appeared to be near-synonymous, they in fact
played distinctive roles in this genre of text. In the Problem move, trigrams that contained ik
. “situation’ functioned to identify the focus of the move (i.e., the problem). In contrast,

trigrams that involved &) ‘situation’ only referred to contextual information, such as the
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time and condition, in the Response move. This showed the importance of a more qualitative,
function-oriented analysis of the results.

Table 7. Functional categories of the trigram signals for the Response move

Types Examples
I. STANCE

A. Epistemic stance » \[LL ¢, can’
FEEILL ‘just can’
A H[BE ‘having the possibility; probably’

I1. DISCOURSE ORGANIZING

A. Discourse connection IS i
» [N By ¢, because’
P BOE S, or
III. REFERRING
A. Identification/focus BT ‘method of”

HIE ‘wound of”
HYSEE “treatment of’

B. Specification of attributes #HA#EE ‘more and more’

C. Time reference Y& “situation of”

5. Conclusion

As one of the first projects that examined the Problem-Solution pattern in Chinese discourse,
the current study constructed a small corpus of online health news articles annotated with
elements of the PS textual pattern. An n-gram approach was then adopted in an attempt to search
for the linguistic signals in this genre for each move in the PS pattern, and the findings were
fruitful. The results showed that high-frequency trigram expressions retrieved from the corpus
displayed some of the same characteristics reported in prior studies, such as indicating the
Reason-Result relationship, marking contrast, and signaling the key components of the PS
pattern, including Problem and Solution. On the other hand, features that have been mentioned
in the literature, such as quotative devices and medically relevant terms, were also frequently
used in the recurrent trigram expressions, and these features helped achieve functions that were
highly relevant to the genre of online health news.

A closer look at the Problem and Response components in the online health news articles
revealed that each of the key moves in the PS pattern preferred particular trigram sequences.
For example, the Problem move in the dataset was often signaled by abstract nouns explicitly
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or implicitly linked to the notion of problems and by devices for citing an authoritative source,
such as a reporting verb and the noun F;&%&(Hl) ‘attending physician’ in Chinese. This move
also tended to be marked by sequences that contained modals that conveyed prediction and
uncertainty or verbs that indicated a (usually negative) change of state with negative semantic
prosody. Regarding the functions that the trigrams served, the signals in the Problem move
tended to fall under the discourse organizing and referring categories. A number of the
expressions were used to cite the information source or refer to move-related topics, such as

problems, risks, and diseases.

On the other hand, trigram signals for the Response move often involved linguistic features
that enabled the writer to present suggestions or advice, such as dynamic verbs, conditionals,
and disjunctive markers. Moreover, as the counterpart of the noun “solution” in Chinese is not
frequently used, the abstract nouns found in the trigram signals were less explicitly related to
“solution,” which displayed a language-specific characteristic. In contrast to the Problem move,
the Response move displayed only a mild preference for referring trigrams. The stance and
discourse organizing trigrams in the Response move also served less diverse functions.
However, similar to the Problem move, the referring trigrams in the Response move played an

important role in signaling the rhetorical structure.

Given the findings summarized above, the present study has a number of implications.
First, while most of the previous studies on the PS pattern adopted the methods of keyword
analysis to investigate the linguistic cues of the move structure, the current research
demonstrated that the n-gram or multiword approach is a potential alternative framework for
identifying lexicogrammatical signals for particular rhetorical functions and components, as this
approach enabled us to examine linguistic resources beyond the constraints of traditional,
prescriptive definitions of linguistic units (Cortes, 2013; Tian et al., 2020).

Moreover, the findings presented in this article also exemplified the interaction between a
rhetorical structure, such as the PS pattern, and a journalistic genre, in the case of this study,
online health news articles written in Mandarin Chinese. As observed in the trigram signals
retrieved from the corpus, while a popular rhetorical structure, especially in writing, the PS
pattern featured linguistic markers that were characteristic of the genre for which the pattern
was specifically utilized. The results also suggested that a few of the move or component signals
were formulated to achieve communicative functions that were prominent or specific to the
genre, such as citing a source or giving advice. These communicative acts in turn helped the
writer to achieve the rhetorical function(s) of each move, such as identifying the problem and
presenting the solution (cf. Belmonte, 2009; Ali, 2013). This points to the importance of putting
the PS pattern in the context of a particular genre and of including more types of text in research

on the PS structure.

On the basis of the current research, a number of directions for future research were
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identified. First, a larger number of texts of the same (or different) genre(s) from different
sources should be collected to see whether and to what extent the conclusions drawn in this
article still apply and whether trigram expressions are the best unit of analysis. Second, in
addition to the analysis of the relationship between frequent trigrams and the components of the
Problem-Solution pattern, future studies should look into the distribution of communicative acts
in each move of this genre and the mapping between communicative acts and n-gram sequences,
as a few previous studies have examined (Belmonte, 2009; Ali, 2013). Lastly and probably most
excitingly, the discourse data annotated for and the concluding findings in the current research
project will serve as the foundation for training models for the automatic detection and
annotation of the PS pattern and for developing other related applications, such as chatbots for
medical purposes and algorithms that translate or even produce journalistic texts on health-

related topics.
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Appendix A. Statistics of the 58 trigrams with a Min-Max scaling value larger than 0.3

Trigrams Frequency Relative Frequency Min-Max Scaling
(> 205 113 0.000895724 1.0000
G 85 0.000673774 0.7500
(> ATk 80 0.000634141 0.7054
(> AR 75 0.000594507 0.6607
(FFESEM) 74 0.00058658 0.6518
(AT 2L) 74 0.00058658 0.6518
GiER ) 71 0.0005628 0.6250
(IR ) 70 0.000554873 0.6161
(FERERR) 69 0.000546946 0.6071
(HYRTRE) 69 0.000546946 0.6071
(- HE) 68 0.000539019 0.5982
(> 5i2) 68 0.000539019 0.5982
(Fr ) 67 0.000531093 0.5893
(HEFR ) 64 0.000507312 0.5625
(R ) 62 0.000491459 0.5446
(&5 56 0.000443898 0.4911
CEFE ) 55 0.000435972 0.4821
(FTREE) 54 0.000428045 0.4732
(1= T EE) 53 0.000420118 0.4643
(HE#) 53 0.000420118 0.4643
(FRE) 52 0.000412191 0.4554
(CEB2EN) 52 0.000412191 0.4554
(EEAT L) 52 0.000412191 0.4554
(EFEHY) 50 0.000396338 0.4375
(HYFEAR) 49 0.000388411 0.4286
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(FERRIE) 48 0.000380484 0.4196
(EHNE) 48 0.000380484 0.4196
(> A8 47 0.000372558 0.4107
(AR 47 0.000372558 0.4107
(JREA) 46 0.000364631 0.4018
(> ALL) 46 0.000364631 0.4018
(=% ) 44 0.000348777 0.3839
(FRRAED) 44 0.000348777 0.3839
(HIARML) 43 0.000340851 0.3750
(MERZRS) 43 0.000340851 0.3750
(HY1E) 43 0.000340851 0.3750
(> ) 43 0.000340851 0.3750
(FZR53%) 42 0.000332924 0.3661
(HIET) 41 0.000324997 0.3571
(JEEL 7 i) 40 0.00031707 0.3482
(BEHIER) 40 0.00031707 0.3482
(T8 <) 40 0.00031707 0.3482
(B ET) 40 0.00031707 0.3482
(&) 40 0.00031707 0.3482
(EE > ) 40 0.00031707 0.3482
(B ") 39 0.000309144 0.3393
(ke ) 39 0.000309144 0.3393
(B ER) 39 0.000309144 0.3393
(i FLHY) 37 0.00029329 0.3214
(HYB9R) 37 0.00029329 0.3214
(#7520 37 0.00029329 0.3214
(FHF) 36 0.000285363 0.3125
(EIERY) 36 0.000285363 0.3125
(FE8) 36 0.000285363 0.3125
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(B&IR 1) 36 0.000285363 0.3125
(> B2) 36 0.000285363 0.3125
(K& » ) 35 0.000277436 0.3036
(V) 35 0.000277436 0.3036




