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Abstract
Objective
This study aims to analyze the linguistic description features of new discoveries
in Chinese scientific literature within the field.

Method
We employed semantic annotation of linguistic description features of new dis-
coveries and investigated their patterns through syntactic analysis, frequency
distribution statistics, and co-occurrence analysis.

Result
We summarized sentence patterns for new discovery language in Chinese scien-
tific literature within the field and identified characteristic collocations of new
discovery language.

Limitation
The results have domain-specific limitations and require further comparative
studies.

Conclusion
Utilizing semantic annotation, frequency statistics, and co-occurrence analysis
can effectively discover the linguistic description characteristics of new discov-
eries in Chinese scientific literature.
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Abstract
Objective This study analyzes the linguistic features used to describe new
findings in Chinese scientific literature within specific fields. [Methods] We
employed semantic annotation to identify linguistic features of new findings,
then investigated their patterns through syntactic analysis, frequency distribu-
tion statistics, and co-occurrence analysis. [Results] We summarized the sen-
tence patterns for expressing new findings in Chinese scientific literature and
identified characteristic collocations used in such descriptions. [Limitations]
The results are limited by disciplinary boundaries and require further compar-
ative research. [Conclusions] Semantic annotation, frequency statistics, and
co-occurrence analysis can effectively reveal the descriptive features of new find-
ings in Chinese scientific literature.
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Scientific literature aims to provide new knowledge to other researchers work-
ing on the same problems [1]. A paper that qualifies as a scientific research
achievement must contain new discoveries, new hypotheses, or new theories [2].
Scientific discoveries and theoretical innovations are important manifestations
of scientific and technological innovation [3]; therefore, authors adopt specific
descriptive methods to declare their originality. From the perspective of natu-
ral language understanding, analyzing the linguistic features of new findings to
reveal their patterns in academic literature is of significant practical importance
for improving the recall rate of rule-based information extraction.

To grasp the linguistic characteristics of new findings in Chinese scientific lit-
erature, this paper focuses on the language used to describe new discoveries
within specific fields. Through methods such as semantic annotation, word fre-
quency statistics, and co-occurrence analysis, we examine how new findings are
described, explore their linguistic patterns, and analyze features such as charac-
teristic words and syntactic collocations, providing a foundation for constructing
patterns for identifying new findings.
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2 Research Status of Linguistic Features for New Findings
in Scientific Literature
Scientific discovery refers both to the process of making discoveries and to the
results of those discoveries. This study focuses on the latter as manifested in
scientific literature. Qian Shiti [4] and Li Xingmin et al. [5] argue that discov-
ering new facts from nature or proposing new concepts, principles, hypotheses,
laws, and theoretical systems in scientific research all constitute scientific dis-
coveries. Qiu Renzong [6] notes that“scientific discoveries must involve finding
something previously unknown, with the scientific community as the reference
frame, and must be, in principle, testable. Moreover, the results of scientific dis-
coveries can be integrated into the scientific knowledge system as a new chapter
or supplement.”Tan Shusheng [7] points out that scientific discovery and theo-
retical innovation involve discovering new scientific facts and establishing new
scientific theories (both positive and negative), which represent revelations and
understandings of previously unknown substances and their properties, laws
of motion, and new phenomena in nature, primarily expressed in the form of
academic papers or monographs.

The above definitions primarily address “scientific discovery”in general, while
the specific content of new findings as manifested in scientific literature lacks
clear definition. Building on previous theories, this paper defines“new findings”
in scientific literature as discoveries and innovations regarding natural phenom-
ena, objects, principles, characteristics, and laws within a specific research field,
achieved through research or experience, as well as the revelation of new facts
[8].

Through manual reading and analysis of a substantial number of scientific arti-
cles, we found that the abstract, introduction, and conclusion sections centrally
reflect the new findings of a paper. We selected unstructured abstracts from
scientific literature as our experimental corpus. Based on our definition of new
findings, we conducted linguistic analysis of sentence groups describing new
discoveries, phenomena, characteristics, and laws in these abstracts, manually
annotating characteristic words (e.g., “discovered”), phrases (e.g., “revealed
the law of⋯”), sentence patterns (e.g., contrastive sentences), and structures
(e.g., parallel structures: “The study found: 1⋯; 2⋯; 3⋯”).

Example 1: “This study, focusing on woody plants in Tiantong, Zhejiang,
#studied#FT the relationship between twig size (cross-sectional area) and
quantity (density) and #found#FT: 1) twig density was #significantly#FT
#negatively correlated#FT with branch cross-sectional area⋯, and there was
#no#FT #significant#FT #difference#FT in twig density between the two
life forms; ⋯”——From Xu Yue et al., “The ‘Size-Number’Trade-off of Twigs
in Woody Plants in Tiantong, Zhejiang”

Example 2: “⋯systematically #studied#FT the adaptation mechanisms
of Masson pine families to different types of low-P stress and the variation
#laws#FT of P efficiency. #The results show#FT that P efficiency indicators
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such as seedling height, ground diameter, and biomass of the tested Masson
pine families all #showed#FT #significant#FT family variation, ⋯”——From
Yang Qing et al., “Genetic Variation in Root Architecture and Phosphorus
Efficiency of Masson Pine Families Under Heterogeneous Low-Phosphorus
Stress”

3.2 Extraction of Collocation Features for New Finding
Language
After completing corpus annotation, we analyzed characteristic collocations in
new finding descriptions. Regarding collocation, researchers such as Choueka
et al. [26], Benson et al. [27], and Church et al. [28] define it as recurrent, in-
terrelated, and somewhat arbitrary word combinations. Collocation can also be
distinguished as narrow or broad [29-30]: narrow collocation refers specifically
to fixed collocations requiring restrictive co-occurrence relationships between
words, while broad collocation refers to co-occurring words that appear in con-
text with syntactic and lexical associations. This study defines new finding
language feature collocations as combinations of annotated feature words that
appear in the context of new finding sentences and have certain grammatical
relationships.

During annotation, we observed that most new finding language feature col-
locations appear within specific contexts. Therefore, when extracting feature
collocations, we traversed sentences in the abstracts and extracted combina-
tions of annotated feature words from clauses, such as “studied the law of⋯”
and “showed significant⋯indicators.”

After extraction, we systematically categorized all feature collocations. For
instance, collocations indicating new finding categories (such as “explored the
characteristics of⋯”and “revealed the law of⋯”) were classified as “Type,”
while words indicating specific new finding results (such as “the study found”
and“the results show”) were classified as“Result.”The specific categorization
is shown in Table 1 .

Table 1 Feature Collocation Categorization Correspondence Table
(Partial)

Category Examples
Type explored the characteristics of⋯

/analyzed the laws of⋯/studied the
influence of⋯/⋯

Result the results show/indicate/research
shows/⋯/the study found/analysis
found/⋯

Some collocations, although conforming to the above categorization rules, were
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listed separately for analysis due to their high frequency within a category. For
example,“significant difference”was not grouped under“significant N”but was
instead counted separately.

3.3 Statistical Analysis of Feature Collocation Frequency
Distribution
Statistical analysis of feature collocation frequency distribution can effectively
identify which collocations appear more frequently in the corpus and which
words are more widely distributed in abstracts describing new findings.

The IDF (Inverse Document Frequency) of a feature collocation can be calcu-
lated by dividing the total number of documents by the number of documents
containing the collocation, then taking the logarithm of the quotient:

IDF = log 𝐷
Num + 1

where 𝐷 is the number of abstracts in the corpus, and Num is the number of
abstracts containing the collocation. We use Num+1 to avoid division by zero
when a collocation does not appear in the corpus.

TF (Term Frequency) represents the total number of times a collocation appears
in the corpus. The IDF value measures the discriminative power of a colloca-
tion across the entire corpus. If a collocation appears many times in a particular
document but not frequently across the whole corpus, it indicates high discrim-
inative power for that document’s topic. Conversely, if a collocation appears
frequently in both individual documents and the entire corpus, its discrimina-
tive power is low. Since this study aims to identify common collocations that
characterize new finding language features, we prefer collocations with smaller
IDF values.

3.4 Co-occurrence Analysis of Feature Collocations
Co-occurrence analysis can reveal which feature collocations frequently appear
together and which collocation combinations have sequential links in new finding
corpora. The calculation method represents each abstract in the corpus as a
combination of feature collocations and statistically calculates the co-occurrence
frequency of pairwise feature collocation combinations.

4.1 Experimental Data Sources and Preprocessing
Considering literature sources, core journals with high impact factors and inclu-
sion in major databases tend to contain more and higher-quality new findings.
From a disciplinary perspective, comparative analysis across multiple fields helps
derive generalizable patterns. This study selected three fields for comparative
analysis: botany, physics, and chemistry. For botany, we chose the journal
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Acta Phytoecologica Sinica; for chemistry, Acta Chimica Sinica, Acta Polymer-
ica Sinica, and Chinese Journal of Organic Chemistry; and for physics, Acta
Physica Sinica. Data from each journal were customized and exported from
CNKI [31] in EndNote format and stored in a database. The main fields of the
data table are shown in Figure 1 [Figure 1: see original paper].

Figure 1 Initial Abstract Field Display

In the experiments, we selected the first 120 abstracts from the botany field and
manually annotated their new finding features. For comparison, we randomly
selected 300 abstracts each from the chemistry and physics fields for manual
annotation, obtaining 116 and 114 abstracts containing new finding features,
respectively.

Figure 2 New Finding Feature Collocation Normalization Table (Ex-
cerpt)

4.2 Experimental Results
The experimental results primarily include the main expression patterns, high-
frequency feature collocation analysis, and co-occurrence analysis of new finding
language in Chinese scientific literature.

(1) Analysis of Expression Patterns for New Finding Language

After completing annotation of the new finding corpus, we counted the categories
of new findings in each field. They can be broadly divided into categories such
as“influence,”“characteristics,”“laws,”and“relationships,”though differences
exist between fields. The specific categories are shown in Table 2 .

Table 2 Statistics of Main Categories of New Findings by Field

Category Botany Chemistry Physics
Influence 23.3% 25.9% 27.1%
Characteristics/Properties 27.1% 15.5% 13.1%
Laws 13.1% 13.3% 3.5%
Effects - - -

Analysis of Table 2 reveals: � The distribution of new finding categories varies
across fields; � In botany, physics, and chemistry, the main categories of new
findings all involve“influence,”“characteristics/properties,”and“laws”; � Com-
pared with botany, physics and chemistry have more similar categories, both
including descriptions of mechanisms, behaviors, and various properties (e.g.,
activity, stability, conductivity), and their new finding categories are more dis-
persed.

After extracting features from the annotated abstracts, we obtained new finding
feature collocation tables for each field. Following the normalization method
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described in Section 3.2, we standardized the feature collocations, with the
standardized data shown in Figure 2.

Through syntactic analysis of the main categories of new finding language, we
gained a macroscopic understanding of sentence patterns, which facilitates the
later design of linguistic regular expressions.

The common descriptive sentence patterns, phrases, and words for the main
categories are shown in Table 3 , where“cue sentences”indicate the category of
new findings, and“result sentences”contain specific new finding results. Result
sentences typically include cue words such as “the results show/found.”

Table 3 Main Sentence Patterns for “New Finding”Categories

Category
Main Patterns/Phrases (Cue
Sentences)

Main Patterns/Phrases/Words
(Result Sentences)

Influence studied the influence of⋯on⋯
observed the influence of⋯on
⋯

the results show/indicate/found⋯
has significant (considerable)
influence on⋯⋯is influenced by⋯

Characteristics/Propertiesstudied the (optical/electrical
⋯) propertiesexplored the
stability of⋯

significantly in-
creased/decreased/raisedmaximum/optimal
⋯

Laws studied the law of⋯revealed
the law of⋯

has obvious boundariesshows
significant positive/negative
correlation

Behaviors studied the behavior of⋯
observed the behavior of⋯

showed significant⋯highest/lowest
maximum value

Mechanismsstudied the reasons for
changeexplored the factors of
⋯

behavior is more significantas⋯, ⋯

(2) Frequency Statistical Analysis of New Finding Feature Colloca-
tions

After normalizing and categorizing the annotated feature collocations from the
new finding corpus, we calculated their IDF values and sorted them in descend-
ing order, selecting the Top 15 for each field, as shown in Tables 4 –6 .

Table 4 IDF Calculation for Feature Collocations in Botany

Collocation IDF
shows⋯trend ⋯
significant⋯difference ⋯
shows⋯correlation ⋯

Table 5 IDF Calculation for Feature Collocations in Chemistry
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Collocation IDF
shows⋯trend ⋯
beneficial to ⋯

Table 6 IDF Calculation for Feature Collocations in Physics

Collocation IDF
shows⋯trend ⋯

Integrating the IDF statistics across the three fields reveals: � Both Type and
Result collocations are universally present across all three fields, indicating that
scientific literature consistently uses a combination of category cue words (Type)
and specific result indicators (Result) to describe new findings; � “Discovery”
phrases (e.g., “the study found”, “analysis found”, “comparison found”)
show domain-specific characteristics, appearing more frequently in chemistry
and physics than in botany; � Degree modifiers such as“significant”,“obvious”,
and“most⋯”have high frequencies across all three fields, highlighting“noticeable,
remarkable”facts commonly used in control experiment results—an important
aspect of new findings; � When describing laws, the “as/with⋯”collocation
pattern is universally adopted across all three fields.

(3) Co-occurrence Statistical Analysis of New Finding Feature Collo-
cations

Based on the normalization tables used for IDF calculation, we computed pair-
wise co-occurrence relationships of feature collocations across different fields. By
analyzing high-frequency co-occurrence relationships, we examined the linguis-
tic patterns commonly used to describe new findings and explored similarities
and differences across fields. The results are shown in Tables 7 –9 (Top 10).

Table 7 Co-occurrence Statistics for New Finding Feature Colloca-
tions in Botany

Collocation Pair Occurrence
Type-Result High

Table 8 Co-occurrence Statistics for New Finding Feature Colloca-
tions in Chemistry

Collocation Pair Occurrence
Type-Result High
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Table 9 Co-occurrence Statistics for New Finding Feature Colloca-
tions in Physics

Collocation Pair Occurrence
Type-Result High

Analysis of the co-occurrence tables across the three fields shows: � The co-
occurrence frequency between new finding category (Type) and result indica-
tor (Result) is high, suggesting all three fields tend to adopt this Type-Result
structure for describing new findings; �“Discovery”collocation patterns appear
frequently in physics and chemistry to introduce new findings; � When describ-
ing specific new findings, authors tend to use attention-grabbing words such as
“significant”and “most⋯”.

4.3 Experimental Validation
Based on the new finding language expression patterns identified in Section
4.2, we compiled tables of new finding type expressions, result cue words, and
characteristic words, and designed experiments to validate the accuracy of these
features.

The experimental approach involves: for a test abstract, first segmenting it
into sentences, then performing regular expression matching in the order of new
finding category rules, result cue words, and new finding content feature rules. If
the abstract contains both new finding category collocations and content feature
collocations, it is classified as new finding-related (result cue words are optional).
We then calculated Precision and Recall using the following formulas:

Precision = Number of relevant documents in results
Total number of returned results

Recall = Number of relevant documents in results
Total number of relevant documents

The test corpus used journal data from the same sources as Section 4.1, with
100 new abstracts randomly selected from each field and manually judged for
new finding content, as shown in Table 10 .

Table 10 Distribution of New Finding Content in Test Corpus

Field
With New Finding
Content

Without New Finding
Content Total

Botany ⋯ ⋯ 100
Chemistry⋯ ⋯ 100
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Field
With New Finding
Content

Without New Finding
Content Total

Physics ⋯ ⋯ 100

The experimental results are shown in Table 11 :

Table 11 New Finding Feature Identification Performance by Field

Field Precision Recall
Botany 81.48% 78.57%
Chemistry 70.00% 67.74%
Physics 62.29% 76.00%

These results demonstrate that the feature set summarized in this study achieves
relatively high precision and recall in describing new finding content. Botany
shows the best performance because new finding categories in this field are more
concentrated, whereas chemistry and physics are relatively more dispersed (see
Table 2). In summary, the new finding language feature set compiled in this
study demonstrates satisfactory accuracy.

5 Conclusion
This study examined the language of new findings in Chinese scientific literature
within specific fields. Through semantic annotation, word frequency statistics,
and co-occurrence analysis, we conducted a preliminary exploration of descrip-
tive patterns for new finding language, analyzing features such as sentence pat-
terns and characteristic collocations. We also performed comparative research
on sentence patterns and feature collocations across different fields, analyzing
similarities and differences in their expressions, thereby achieving quantitative
research on linguistic expressions of new findings in Chinese scientific literature
across different fields.

The limitation of this study is that the analysis of new finding language de-
scriptions is currently restricted to natural science literature, and the extensive
semantic annotation work was conducted manually, which is time-consuming
and labor-intensive. Future work should employ machine learning methods to
learn expression patterns for large-scale computation.

In subsequent research, we will build upon these results to further explore the
descriptive characteristics of new finding language, establish a descriptive model
for new finding language, and make the results more practically meaningful.
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