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SUMMARY: Focusing on the issue of national cultural connotation and narrative strategy in
Chinese modern novels in the early 20th century, this paper introduces digital humanities and
text computing methods, and constructs an analysis framework composed of national cultural
implication representation, narrative strategy structural identification, multi-dimensional
feature correlation analysis and parameter adaptive adjustment. Based on the corpus of
representative modern novels from 1918 to 1932, this paper jointly identified the cultural
dimensions and narrative bearing modes such as national consciousness, ethical order,
subject awakening, custom memory through text cleaning, hierarchical annotation, feature
extraction and model training. The results show that the Accuracy of the proposed framework
reaches 91.4%, the F1 value reaches 89.8%, and the RMSE is reduced to 0.146 under the
condition of a unified corpus, which is better than the fixed threshold model, BiLSTM model
and Text-GNN model. Ablation experiments and robustness tests further show that
multidimensional association analysis and parameter adaptation mechanism play an
important role in stable interpretation in complex literary contexts. The results show that
computer-aided analysis can provide comparable and retractable structural evidence for the
study of national culture of modern Chinese novels in the early 20th century, and also provide
a new way for the integration of modern literature research and digital humanities methods.

KEYWORDS: Chinese modern novels in the early 20th century; Connotation of national
culture; Narrative strategy; Text computing

1 Introduction

At the beginning of the 20th century, Chinese modern novels were generated in the rapidly
changing social and cultural context. The texts not only carried the complex tension of the
emergence of national consciousness, the re-evaluation of traditional ethics and the formation
of modern subjects, but also showed an obvious modern turn in the narrative perspective,
character creation, time organization and symbolic way. For a long time, relevant studies have
mostly started from the history of literature, the history of thought, the enlightenment
discourse or the individual cases of writers, and deeply explained the representative works of
Lu Xun, MAO Dun, Bing Xin, Lu Yin and other writers, which better revealed the interactive
relationship between the writing of national culture and modern narrative forms. However,
when the research object is extended to the corpus of early modern novels across authors,
journals and styles, the traditional approach of relying on manual close reading and
experience induction gradually shows its limitations: Researchers can keenly grasp the
spiritual texture of key texts, but it is difficult to stably identify the distribution law of national
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cultural implications in a wider range, and it is also difficult to make repeatable and verified
explanations for the structural relationship between different narrative strategies.

With the development of digital humanities and text computing methods, literary research
has begun to acquire new analytical scales. The techniques of word segmentation, word vector
modeling, topic recognition, narrative unit extraction, sentiment analysis and relationship
network construction provide realistic conditions for the structured processing of literary texts.
For Chinese modern novels in the early 20th century, the value of such methods does not lie
in replacing traditional interpretation, but in providing a more detailed evidence chain for
such questions as "how the connotation of national culture is narrated” and "how narrative
strategies serve cultural expression”. With the help of computer-aided analysis, researchers
can observe the potential order inside the text from the aspects of high-frequency cultural
symbols, character relationship patterns, narrative voice transfer, and spatio-temporal
organization characteristics, and find the common structure and difference mechanism that are
not easily perceived by individual reading.

However, there are still some shortcomings in the existing related research. On the one
hand, some studies simply convert literary texts into quantifiable words, and emphasize word
frequency statistics or theme clustering, which is easy to weaken the dynamics of the
narrative level of the novel, especially the generation process of national cultural meaning in
the plot advancement, perspective switching and rhetorical arrangement. On the other hand,
although some studies introducing deep learning or complex models improve the recognition
efficiency, they often regard literary texts as general corpora, ignoring language features such
as the mixture of early vernacular and classical Chinese, the penetration of translation words,
and the strong historical context, which leads to insufficient interpretation of the model and
the disconnection between the analysis results and literary problems. How to establish an
effective connection between the problem consciousness of literary research and the technical
path of computational analysis is still a key issue that needs further response.

Based on this, this paper focuses on the national culture connotation and narrative strategy
of Chinese modern novels in the early 20th century, and tries to construct a set of digital
analysis framework for literary texts. In terms of research design, this paper integrates the
identification of ethnic cultural implications, the structural extraction of narrative strategies,
the correlation analysis of multi-dimensional features and the adaptive adjustment of
parameters into the same analysis chain. Through the combination of corpus cleaning, manual
annotation, text calculation and result readback, the relationship between "computable text
structure™ and “interpretable literary meaning" is promoted to form a mutual proof
relationship. This paper is not concerned with the simple application of technology, but with
the help of computer methods, we hope to re-examine how early modern Chinese novels
complete the reconstruction and dissemination of national cultural imagination through
narrative devices such as disease metaphor, family narrative, historical memory, female
writing and national criticism in a larger scale of text.

The research objectives of this paper are mainly reflected in three levels: first, to establish
a digital index system that can represent the national cultural implications and improve the
recognition accuracy of relevant literary elements. Secondly, a computational analysis method
of narrative strategy suitable for early modern novels is formed to enhance the systematicity
and verifiability of structural judgment. Thirdly, a loop mechanism is established between
quantitative results and qualitative explanations in order to reveal the internal relationship
between national culture expression and the choice of narrative form more completely. With
these goals in view, this paper further investigates the applicable boundaries and explanatory
efficiency of text computing methods in literary studies, so as to provide an analytical
approach with both literary sensitivity and technical support for the study of Chinese modern
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novels in the early 20th century.

2 Related Research

Focusing on the national culture connotation and narrative strategy of Chinese modern novels
in the early 20th century, the existing research has formed a relatively clear accumulation in
the problem consciousness and method path. Based on the relevant achievements, it can be
roughly summarized into three research directions: the interpretation of literary history
centered on the imagination and cultural identity of the nation and state, the research of
narrative forms centered on the works of writers, and the research of text computing and
structure recognition under the background of digital humanities. The three types of research
promote related issues from different levels of ideological history, text close reading and
computational analysis, but there is still a certain separation between each other.

In terms of the research on the connotation of national culture, the existing results mostly
start from the generation of national consciousness, the construction of national narrative and
the reconstruction of cultural identity in modern China, and reveal the time spirit of literature
writing in the early 20th century. Veg[1] rediscusses political writing in early modern novels
from the perspective of contrast between European and Chinese modernity, emphasizing the
complex interaction between literary texts and modern democratic concepts. Cohen and
Meissner combined national memory, cultural identity and national narrative, and pointed out
that "nation" in 20th century Chinese literature was not a static symbol, but a meaning
structure that was constantly shaped in historical crisis and cultural revaluation [2, 3]. Lee
and Haapanen further linked emotional politics and nationalist consciousness in the context of
the May 4th Movement, suggesting that folk narration, reflection on national character and
national cultural imagination in early modern novels were closely related [4, 5]. This kind of
research has laid a solid foundation for understanding the national cultural implications in
novels, but it mostly relies on the analysis of ideological history and the interpretation of
typical texts, and the discussion of the distribution characteristics, co-occurrence relationships
and structural patterns of cultural elements in large-scale texts is relatively insufficient.

In the study of narrative strategy, the academic circle mainly focuses on the novel practice
of Lu Xun and his contemporary writers. Starting from the heterogeneous form of realism, the
expression of modernism and the text generation mechanism of Diary of a Madman, Gu, Cai
and Ma revealed the formal innovation of early Chinese modern novels in narrative
perspective, rhetoric organization, symbolic structure and subject construction [6-9]. Chou
pays attention to the formation process of Lu Xun's readership, indicating that narrative
strategy is not a simple text technique, but interacts with communication environment,
acceptance mode and cultural orientation [10]. McDougall and Wang took female writing and
gender rhetoric into consideration, expanding the observation dimension of narrative research
in early modern novels [11, 12]. The above studies are detailed and in-depth, and have high
explanatory power for the form discrimination and analysis of specific works. However, most
of the methods are based on single close reading or case comparison, lacking structured
induction across authors and texts, and it is difficult to verify the correlation degree between
different narrative strategies under uniform standards.

With the development of digital humanities and natural language processing technology,
literature research has begun to introduce word segmentation tagging, topic modeling, word
vector representation, sentiment computing, character relationship network and text
classification methods. Although not all such studies directly point to Chinese modern novels
in the early 20th century, they provide a technical path for related problems. Hughes promoted
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the interpretation methods of nationalist texts at the methodological level. Although his focus
was theoretical interpretation, his awareness of text structure analysis had been revealed [13].
By analyzing the narrative strategies and cultural implications of Chinese sci-fi films, Hu et al.
showed that the relationship between narrative elements and cultural identity can be
established through structured variables [14]. Ziling et al. sorted out the translation strategies
of detective novels from the double dimensions of history and method, which also showed
that the narrative mode, cultural coding and communication mechanism in literary texts have
the possibility of being modeled and compared [15]. Compared with traditional studies, text
computing methods can process larger corpora, identify high-frequency cultural symbols,
theme clusters, emotional fluctuations and narrative mode transfer, and provide a new
evidence chain for the study of early modern novels. However, there are obvious limitations
in the existing related attempts. One kind of method focuses on word frequency and theme
statistics, which is easy to weaken the contextual differences and narrative dynamics in
literary texts. Although the other kind of methods can improve the accuracy of classification
or recognition, they often regard literary texts as general corpora, and ignore the
characteristics of language mixing, rhetorical ambiguity and strong historical context during
the transition period of Chinese vernacular, which leads to a disconnection between
calculation results and literary interpretation. In order to more intuitively present the focus
and shortcomings of the existing research, this paper selects a number of representative results
to summarize, as shown in Table 1.

Table 1: Representative results of related studies and comparison of their methods

Author Research Focus Main Method Impllcag:)un;yfor This Main Limitations
Helps examine ethnic
Early modern novels | Literary-historical cultural connotations | Lacks computable
Veg [1] and democratic interpretation, within the analysis of textual
modernity comparative research transformation of structure
modernity
National memory and| Historical narrative Helps |derlt|fy'the D'.ﬁ icult to revez_al the
Cohen [2] . ! . linkage of “nation— internal narrative
national narrative analysis . s o
history—culture organization of texts
Lu Xun and the . .| Focuses on a limited
Provides key categories -
formal Author-centered study, : research object and
Gu [6] - . for narrative strategy
transformation of formal analysis S lacks cross-text
. identification .
modern literature comparison
Cai [8], Ma Form a_nd Meaning 1 cjose reading, textual erlps extract |nd|cat_ors Difficult to extend to
[9] generation in Diary interpretation of narrative _perspectlve large-scale corpora
of a Madman and symbolic structure
McDougall o o Expands the dimensions|  Lacks a unified
Women’s writing and| ~ Gender criticism, L .
[11], Wang . - : . for identifying cultural | structured analytical
rhetorical expression | narrative analysis -
[12] connotations framework
Relationship between . Shows that cultural The research object
TS Structured analysis, expression can be -
Hu et al. [[14]| cultural implication L . L ; is not early modern
. typological induction | analyzed jointly with
and narrative strategy . . novels
narrative variables
Provides ideas for Ir;;ialglzf];flz?svg;y
Ziling etal. | Strategic issues in Historical review, integrating text . YSIS |
. . o ; . : internal narrative
[15] literary dissemination| method comparison computation with . .
. g mechanisms in
literary history novels
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In general, the existing research has made important progress in the interpretation of ideas,
author research and form analysis, and also provides method inspiration for the digital
processing of literary texts. However, there are still several gaps: first, the research on the
connotation of national culture and the research on narrative strategy have not formed a stable
integration framework, and the interactive relationship between the two has not been
systematically explained. Second, although text computing methods have the advantage of
large-scale processing, they have not fully adapted to the language characteristics and literary
context of Chinese modern novels in the early 20th century. Thirdly, there is still a lack of
effective connection mechanism between quantitative identification and qualitative
interpretation. Based on this research status, this paper attempts to construct a digital analysis
framework for early modern novels, which integrates the identification of national cultural
implications, the extraction of narrative strategy structure, the correlation analysis of
multi-dimensional features and the adaptive adjustment of parameters into the same research
chain, in order to establish a closer correspondence between literary problem awareness and
computational analysis methods.,

3 Digital analysis framework of national cultural
implications and narrative strategies in early 20th century
Chinese modern novels

The digital analysis framework constructed in this paper does not simply compress literary
texts into a number of quantifiable words, but tries to establish a readback and interpretable
mapping chain between "text meaning, narrative structure and computational representation”.
Focusing on the research object of Chinese modern novels in the early 20th century, the
framework sets up four interrelated processing links: the digital representation of national
cultural implications, the structural identification of narrative strategies, the correlation
analysis of multi-dimensional features, and the adaptive adjustment of analysis parameters. Its
purpose is to transform the cultural information scattered in the names of characters, historical
memories, national discourses, customs descriptions and value judgments in early modern
novels into structural features that can be recognized and compared by computers, while
preserving the context sensitivity required for literary interpretation.

3.1 Digital representation mechanism of national cultural implication in
early 20th century Chinese modern novels

The national cultural connotation of Chinese modern novels in the early 20th century does not
appear in a direct way, but is embedded in character language, narrative commentary,
symbolic imagery and plot advancement, which is implied, complex and context-dependent.
If we only rely on keyword search, it is easy to mistake the frequency of words such as
"nation”, "national”, "family” and "ethics™ as cultural intensity, and ignore their significance
differences in different narrative situations. Based on this, this paper divides the digital
representation of national cultural implication into four stages: text segmentation, feature
coding, semantic aggregation and intensity determination, forming a progressive modeling
path from low-level words to high-level cultural themes, as shown in Figure 1. Let the novel
corpus after preprocessing be

D = {d,dy, ..., d;} (1)
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Here, d; denotes the ith novel text. The text is further segmented into sentence segment
units x;;, and the character and word embedding features, cultural dictionary features,
rhetorical marker features and context location features are extracted for each unit to form the
initial representation vector:

Xjj = [eij} Cijs Tijs pij] (2)

where, e;; is the semantic vector obtained based on the pre-trained Chinese language model,
c; represents the national culture dictionary matching result, ry represents the rhetorical
marks such as metaphor, irony, and call, and py; represents the position of the paragraph in
the full text and the correlation information with characters and scenes. Considering the
European-style sentence pattern, the mixture of Chinese and white, and the coexistence of old
and new words in early vernacular novels, this paper adds a time word list and a writer special
list in addition to the general language model, and corrects and encodes high-frequency
cultural semantic clusters such as "national character”, "family order”, "memory of national
loss™ and "female awakening”, so as to reduce the misjudgment of the modern Chinese model
on historical texts. On this basis, linear mapping and nonlinear activation function are used to
generate sentence-level cultural representation:

hij = G(WXi]‘ + b) (3)

Here, W is the parameter matrix, b is the bias term, and o is the activation function. In
order to avoid the interference of local high-frequency words on the overall judgment, this
paper introduces the attention aggregation mechanism to assign differentiated weights to
different sentence segments:

exp(q"hy)
%ij = yvm gh )
i=1exp(q" hy)

m
H; = Z o5 by ()
=1

Here, aj; represents the contribution weight of the JTH sentence segment in the ith text,

and H; is the representation vector of the national cultural implication of the whole novel.
The vector can not only reflect the concentration area of the cultural theme in the full text, but
also retain the dynamic relationship between it and the narrative advancement. Finally,
combined with the manually labeled samples and the category discriminator, the intensity
scores of the text on different cultural dimensions were calculated, and the four-dimensional
cultural feature matrix of "national consciousness - historical memory - ethical order - subject
awakening™ was formed. After this process, the connotation of national culture is no longer a
general description, but is transcribed into comparable, traceable and traceable computational
objects, which provides a relatively stable input basis for the structural identification of
subsequent narrative strategies.
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Figure 1: Schematic diagram of the digital representation mechanism of national cultural
implications in Chinese modern novels in the early 20th century

3.2 Narrative strategy structural identification method based on text
computing

After completing the digital representation of national cultural implications, the key of the
research turns to the identification of the structure at the narrative level. At the beginning of
the 20th century, Chinese modern novels showed remarkable transformation characteristics in
narrative style, such as first-person narration, letter diary embedding, psychological
monologue, symbolic irony and critical interdiction, which often participated in the
generation of text meaning. Traditional close reading can well reveal the narrative texture of a
single work, but when the research object is extended to the collection of stories across
authors and journals, the comparability and stable identification between narrative strategies
need to be supported by text computing methods. Based on this, this paper divides narrative
strategy recognition into four steps: narrative unit segmentation, narrative element labeling,
relationship modeling and strategy judgment, so as to realize the progressive extraction from
text surface form to narrative structure type. Let a single novel be segmented to obtain a
sequence of narrative units

S = {s41,Sy, .-, St} (6)

Here, s, denotes the t-th narrative unit, which can correspond to sentence groups,
paragraphs, or scene fragments. For each unit, the system synchronously extracts features
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such as narrative person, tense marker, mental verb, dialogue density, evaluation adverb and
transition connection component to form a narrative representation vector:

z¢ = g([ng v dg me; q¢]) (7)

where, n, represents narrative perspective features, v, represents verb tense and action
advance information, d; represents dialogue proportion, m; represents psychological
description intensity, q. represents critical discourse markers, and g(:) is a nonlinear
mapping function. The representation can reflect the organization of a narrative unit more
centrally, so as to avoid the deviation caused by judging narrative strategy only by a single
word.

On this basis, this paper further establishes the transition relationship matrix between
narrative units to describe the dynamic trajectory of strategy transformation. If there is
continuity between narrative unit s; and s; in perspective, tone or description focus, the

edge weight aj;; is assigned to them to form a narrative structure diagram. Its transition
probability can be expressed as follows.

exp( aij)

B Yk exp(ajx) ®)

Pij
Through the comprehensive calculation of transition probability, local feature strength and
context dependence, the model can output the narrative strategy category to which a text
segment belongs, such as limited knowledge narrative, polytone narrative, symbolic
embedded narrative or argument interventional narrative. In this way, narrative strategies are
no longer just empirical literary judgments, but transcribed as structural objects with
hierarchical relations and path characteristics. Its significance does not lie in substituting
calculation for interpretation, but in providing a clearer structural basis for analyzing how the
connotation of national culture is organized, strengthened and transmitted by means of
specific narrative methods.

3.3 Multi-dimensional feature extraction and correlation analysis
mechanism for literary texts

After completing the representation of national cultural implication and the identification of
narrative strategy, the focus of research is no longer the list of single features, but to
investigate how different levels of information in the same text traction each other and jointly
generate meaning. The cultural expression of Chinese modern novels in the early 20th century
is often not borne by a certain kind of words or a single narrative form, but by the
superposition of national vocabulary, character relationship, emotional trend, symbolic image
and narrative mode. Based on this characteristic, this paper extends the feature extraction of
literary texts into four dimensions of cultural semantics, narrative structure, character
relationship and emotional trajectory, and conducts fusion modeling in a unified computing
space.

Let the representation of the ith novel in the above four dimensions be c;, n;, p; and t;
respectively, then its multidimensional fusion feature can be expressed as

m; = llJ(WCCi + Wnni + pri + thi + b) (9)

where W, W,, W,, W, are the mapping matrices of each dimension feature, b is the bias
term, and () is the nonlinear transformation function. In this way, the originally scattered
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cultural symbols, narrative actions and relationship information in the text are compressed
into the same representation vector, which is beneficial for the computer to maintain a
consistent scale when comparing across texts. Different from general text classification, the
fusion here does not pursue simple dimensionality reduction, but emphasizes the preservation
of structural differences between literary elements, so that complex connections such as
"national memory - character fate" and “ethical order - narrative intervention™ can be further
recognized.

Based on the fusion representation, this paper introduces the cross-feature attention
mechanism to calculate the correlation strength between different dimensions. If the set of
local feature units of a single text is denoted as U; = {uy, uy, ..., u;}, then the association
weight between any two feature units is defined as

M (T
¥ exp((ulQuy)/Vd)

Here, Q is the learnable parameter matrix and d is the feature dimension. This weight can
be used to measure the coupling degree between a certain cultural semantic component and a
specific narrative strategy, such as the resonance relationship between "national character
criticism™ and "ironic narrative”, or the synergy relationship between "family ethical conflict"
and "knowledge limited perspective”. Compared with the traditional co-word statistics, this
method can better reflect the dynamic association within the text, rather than staying at the
surface juxtaposition.

In order to improve the interpretability of the analysis results, this paper further calculates
the joint association score between cultural dimension and narrative strategy at the corpus
level:

(10)

N
1
Rgs =5 ) VigZis + AMI(g,5) (1)

i=1

Here, y;, represents the intensity value of text i in the G-type national culture dimension,

Z;is represents the probability that it is judged as the S-type narrative strategy, MI(g,s) is the
mutual information between them, and X is the adjustment coefficient. The Rgs obtained in

this way can not only reveal which narrative mode a certain kind of cultural implication is
more inclined to unfold, but also provide a more clear positioning basis for subsequent
qualitative read-back. Through this mechanism, the multi-dimensional information in literary
texts is organized into a computable, comparable and traceable association network, so as to
provide a more solid analysis fulcrum for the deep correspondence between national culture
connotation and narrative strategy.

3.4 Adaptive adjustment method of analysis parameters and evaluation
indexes

In the process of digital analysis of Chinese modern novels in the early 20th century,
parameter setting is not an attribute link, but directly related to the sensitivity of identification
of national cultural implications and the stability of narrative strategy judgment. The early
modern novels have obvious transitional features in language form, with the interlaced
coexistence of vernacular, shallow classical Chinese, translation expression and newspaper
style. The texts of different writers differ greatly in sentence length distribution, psychological
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description density, dialogue proportion and rhetorical salience. If the fixed window length,
unified threshold and constant evaluation weight are used, the model is easy to amplify local
noise in short texts, and may also weaken key narrative signals in works with complex
structures. Based on this, this paper introduces an adaptive adjustment mechanism oriented to
the statistical characteristics of the corpus, so that the analysis parameters can be dynamically
modified with the text characteristics.

In terms of window parameter adjustment, the average sentence length, paragraph
dispersion and narrative turn density are integrated to determine the optimal analysis span. Let
the average sentence length of a text be 1, the variance of paragraphs be v;, and the
frequency of turning marks be r;j, then its window length is defined as

w; = [wg + aln(1 + 1;) + Bv; — yrj] (12)

Here, w, is the base window value, and a, B, y are the adjustment coefficients. This
setting means that texts with long sentences and loose structure can moderately expand the
scope of analysis, while texts with dense narrative turns shorten the window to avoid
excessive merging of different situation units.

In the stage of feature discrimination, the recognition threshold of national cultural
implication and narrative strategy should not be fixed. In this paper, the classification
threshold is dynamically updated according to the information entropy and word sparsity of
the text. Let the information entropy of text i be H; and the lexical sparsity coefficient be s;,
then the discrimination threshold can be expressed as

=1, + A i 13
T =T 1+s; (13)

Here, T, is the initial threshold and A is the scaling factor. The more complex the text
semantic distribution is, the more cautious the threshold is. When the vocabulary is more
concentrated, the threshold is moderately reduced to improve the recognition ability of
implicit cultural markers. After this processing, the model can maintain a more balanced
interpretation scale for Lu Xun's high-density metaphorical texts and Bingxin's lyrical
narrative texts.

The evaluation index is also set in an adaptive way. Considering that this paper focuses
not only on recognition accuracy, but also on structural consistency and cross-text stability in
literary interpretation, the classification performance, structure preservation and manual
annotation consistency are included in the comprehensive evaluation. Its total scoring
function is defined as

Qi = (1)1F1i + (1)2Ci + (,03Ki, (OVE] + Wy + w3 = 1 (14)

Here, F1; represents the classification effect, C; represents the structural consistency
score and K; represents the degree of agreement with the manual annotation results. Each
weight is automatically adjusted according to the fluctuation of the validation set, so that the
evaluation results are neither overly biased towards the algorithm index, nor deviated from the
requirements of literature research for interpretation reliability. Through this mechanism, the
model obtains a more flexible adaptation ability between different text types, and also
provides a more stable parameter basis for the subsequent analysis of results.

10
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4 Analysis of results

4.1 Corpus Construction and distribution Statistics of Early 20th
Century Chinese Modern Novels

In order to test the applicability of the digital analysis framework in the identification of
national cultural connotations and the extraction of narrative strategies, this study established
a thematic corpus around the early 20th century Chinese modern novels. The corpus sources
mainly include public literature databases, photocopied texts of modern periodicals, electronic
versions of writers' works and research text materials with manual collation. The time range is
controlled between 1918 and 1932, so as to ensure that the sample basically corresponds to
the development stages of modern novels since the "May 4th". In order to reduce the
interference caused by inter-temporal language differences, the corpus is mainly composed of
short stories and novelas, including the works of Lu Xun, Bing Xin, Lu Yin, Ye Shengtao, Yu
Dafu, MAO Dun and other representative writers. At the same time, the non-classical texts
with great influence in the same period are moderately included to improve the balance of
corpus distribution.

In the process of corpus processing, this paper adopts the technical flow of "original
collection, unified coding, allogeneic merging, sentence segmentation, metadata annotation".
All texts were uniformly converted to UTF-8 encoding, page numbers, comment marks and
repeated punctuation were removed, and abnormal words, old punctuation and individual
incomplete characters in early vernacular were normalized. Then, the sentence segmentation
is completed by combining word segmentation tools with manual review, and each text is
annotated with information such as author, publication year, genre form, length and source
category. In order to ensure the reliability of the experiment, the corpus is divided into
training set, validation set and test set according to the discourse level, and the proportion is
set to 70%, 15% and 15% to avoid information leakage caused by different segments of the
same work crossing into different subsets.

The final corpus contains 368 novel texts, with a total number of about 1.864,000 words,
about 79,200 sentence units, and about 34,600 normalized word items. In terms of distribution
characteristics, the proportion of enlightenment criticism and life sadness texts is relatively
high, and the sample number of rural writing texts and urban experience texts is relatively
close, which can better cover the main genealogy of national culture expression and narrative
mode in early 20th century Chinese modern novels. Different types of texts show obvious
differences in average sentence length, dialogue density and proportion of psychological
description, which also provides basic conditions for subsequent adaptive parameter
adjustment and cross-text comparison. The overall composition of the corpus is shown in
Table 2.

11
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Table 2: Corpus composition and distribution statistics of early 20th century Chinese modern

novels
Number Word Count /| Number of Average
10,000 Sentences and | Sentence .
Category  |of Texts/ hi h h/ Main Textual Features
Picces Chinese Paragrap Lengt
Characters Segments | Characters
Frequent
Enllgh_t(_enment- 9% 48.7 20,540 236 _ argume_ntatlve
Critique intervention and a
pronounced ironic tone
Strong lyricism and
Life-Sentiment 84 39.2 17,630 22.1 dense psychological
description
Frequent depiction of
Rural Writing | 72 36.5 15,180 24.8 customs and
concentrated regional
vocabulary
Urban Rapid scene shifts and
: 61 31.4 13,260 21.7 a relatively high
Experience . -
proportion of dialogue
Female More prominent
N . 55 30.6 12,610 22.9 first-person narration
arrative .
and inner monologue
Good
Total 368 186.4 79,220 234 | Tepresentativeness of
the period and clear
structural differences

On the whole, the corpus not only retains the historical complexity of Chinese modern
novels in the early 20th century in terms of language morphology and narrative style, but also
has a standardized foundation suitable for computational analysis, which can provide more
stable data support for the identification of national culture connotation, narrative strategy
modeling and result verification.

4.2  Text preprocessing and annotation specification of national cultural
implications and narrative features

After the construction of the corpus, in order to ensure the stability of the identification of
national cultural implications and the calculation and analysis of narrative strategies, this
paper uniformly preprocesses the texts and establishes a hierarchical annotation standard. The
basic process of preprocessing stage is "coding unification, text cleaning, segmentation and
normalization, format standardization™. All texts were converted to UTF-8 encoding, and page
numbers, footnotes, parentheses, repeated punctuation and invalid Spaces were removed.
Different characters, old punctuation and some OCR misrecognized characters common in
early vernacular Chinese were corrected. Considering that the novels in the early 20th century
have mixed text and white text, Europeanized sentence patterns and traces of newspaper
transcription, this paper does not overmodernize the original words, but retains their basic
historical appearance, and only does the normative mapping at the level of calculation needs,
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so as to avoid the literary language sense being eliminated in the preprocessing.

In the annotation stage, this paper adopts a three-layer annotation system of "cultural
semantics-narrative forms-auxiliary structure™. The cultural semantic layer mainly identifies
the core dimensions of national consciousness, national memory, ethical order, custom writing,
and subject awakening. The narrative form layer focuses on the features of narrative person,
perspective transformation, psychological description, dialogue embedding, symbolic irony
and argumentation intervention. The auxiliary structure layer supplements the basic
information such as people, places, events, time clues and relationship chains. In order to
improve the processing efficiency, the initial tagging is completed automatically by word
segmentation, part-of-speech tagging, dependency analysis and semantic matching model, and
then the ambiguous segments are corrected by manual review. Especially, the context
discrimination is carried out for high-frequency and polysemy cultural words such as
"national™, "moral”, "new and old", "home" and "country".

In order to ensure the consistency of annotation results, this paper formulates a unified
judgment standard and example library, and elaborates the cross-sentence continuation,
metaphor expression and compound narrative units. After multiple rounds of verification, the
text preprocessing results are consistent with the feature labels in format, boundary and
semantic definition. Among them, the agreement rates of cultural semantic layer and narrative
form layer are X% and X% respectively, and the proportion of manual review and correction
IS X%. This provides a more reliable data basis for subsequent narrative structure
identification, association analysis and model evaluation.

4.3 Calculation analysis effect and result evaluation

Under the unified corpus, unified preprocessing and unified annotation norms, this paper
systematically evaluates the constructed framework of national cultural connotation
recognition and narrative strategy analysis. The experimental platform used Python 3.10 and
PyTorch 2.1, and the core parameters were set as batch size 32, initial learning rate 1 x 107%,
and training rounds 30. In order to ensure the fairness of comparison, the comparison models
are all run under the same corpus segmentation, the same feature input and the same training
rounds. The baseline methods include rule-based fixed threshold model, BIiLSTM
classification model and standard Text-GNN model. Considering that this paper involves not
only cultural dimension identification, but also narrative strategy discrimination and intensity
prediction, three evaluation indicators are selected: accuracy, macro average F1 score and root
mean square error.

Accuracy and F1 score are mainly used to measure the recognition effect of national
culture labels and narrative strategy categories, which are defined as, respectively

N
1
Acc =2 1@ =) (15)
i=1
F1 = 2PR 16
~P+R (16)

where P and R are precision and recall, respectively, and N is the total number of samples. For
the cultural intensity score prediction task, the root mean square error was used to evaluate:
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N
1
RMSE = [ (y; - 912 (17)
i=1

The lower the index is, the closer the model is to the manual annotation result in
describing the strength change of national cultural implication in the text.

The experimental results show that the proposed method has better comprehensive
advantages on the three indicators. As shown in Table 3, although the fixed threshold model
has low computational overhead, it has limited discrimination ability in complex contexts,
especially insufficient recognition of metaphorical cultural expressions and compound
narrative fragments. The BiLSTM model is superior to the rule-based method in sequence
modeling, and can better capture the local dependencies within the sentence segment, but it is
still insufficient in the processing of cross-segment narrative transfer and character
relationship chain. Text-gnn model has improved the utilization of structural information, but
when the Text is mixed with white and the narrative level is interlaced, the results are still
restricted by fixed parameter Settings. In contrast, the accuracy and F1 value of the method
proposed in this paper reach 91.4% and 89.8%, respectively, and the RMSE is reduced to
0.146, indicating that the framework can not only identify the connotation of national culture
more stably, but also better grasp the correspondence between narrative strategy and cultural
expression.

Table 3: Comparison of computational analysis effects of different methods

Method Accuracy /% | F1/% | RMSE | Training Time per Epoch /s
Fixed-Threshold Model 84.9 82.7 0.214 8.3
BiLSTM Model 87.3 85.6 | 0.187 10.9
Text-GNN Model 89.1 87.4 | 0.171 12.4
Proposed Method 91.4 89.8 0.146 10.1

According to the comprehensive results shown in Table 3, the proposed method is
superior to the comparison models in recognition accuracy and error control, indicating that
the adaptive parameter adjustment mechanism improves the adaptation ability of the model to
complex literary texts to a certain extent. In other words, the framework does not simply rely
on more complex model stacking to gain advantages, but establishes a more suitable
adaptation relationship between the characteristics of literary text and the computing
mechanism. This result also provides a more reliable experimental basis for subsequent
ablation experiments and robustness tests.

4.4  Ablation experiment and robustness test of the analytical framework

In order to further test the internal validity and external adaptability of the analysis framework,
we conduct ablation experiments and robustness tests under unified corpus, unified annotation
and unified training Settings. The ablation experiment is used to investigate the independent
contribution of each sub-module to the overall effect, and the robustness test is to observe the
performance difference of the model under the conditions of sample reduction, text noise
perturbation and cross-author transfer. The relevant results are shown in Figure 2 and Figure
3.
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Figure 2: Results of ablation experiments

In the ablation experiment, the national cultural implication representation module,
narrative strategy structural recognition module, multi-dimensional feature association
analysis module and parameter adaptive adjustment module were removed in turn, and the
other Settings were kept unchanged. The results show that the full model consistently
maintains the best performance. Among them, after the feature association analysis module
and the parameter adaptive adjustment module are removed, the F1 value decreases most
obviously, and the RMSE increases greatly, which indicates that the two modules play a key
role in the stable interpretation of complex literary context. The former directly affects the
joint modeling among cultural semantics, narrative forms and character relationships, and the
latter determines whether the window length, threshold and weight allocation can be
dynamically modified with text differences. In contrast, once the national cultural implication
representation module and narrative strategy recognition module are missing, the model still
retains part of the classification ability, but the overall explanatory power is significantly
weakened, indicating that the effectiveness of this study does not come from a single module,
but is built on the linkage of multiple links.
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Figure 3: Results of the robustness test
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The robustness test sets up four scenarios: complete corpus, small sample corpus, 5% text
noise and 15% text noise. At the same time, the cross-author transfer test is added to
investigate the adaptation of the model to unfamiliar style texts. Experiments show that the
proposed method can still maintain high accuracy when the corpus is compressed to 20% of
the original scale, and the performance degradation is significantly smaller than that of the
fixed-parameter baseline model. Under the condition of noise disturbance, although the index
decreases with the increase of mis-recognized characters, the overall fluctuation is within a
controllable range. In the cross-author transfer scenario, the model still has a strong ability to
adapt to different narrative rhythms, lexical habits and rhetorical preferences. This shows that
the adaptive adjustment mechanism and multi-dimensional correlation modeling adopted in
this paper are not only effective for the training set, but can maintain a relatively stable level
of analysis under the condition of changes in text sources and quality fluctuations.

4.5 Qualitative interpretation results and cross-text structure validation

In order to further test whether the model output is interpretable, this paper adds qualitative
interpretation and cross-text structure verification in addition to quantitative indicators. Five
representative text samples were selected from the test set, corresponding to five types of
enlightenment criticism, family conflict, female narrative, rural writing and urban experience,
and the model recognition results were compared with the manual interpretation results.
Among them, the consistency rate of the five types of samples is between 88.9% and 93.6%,
and the structural similarity is between 0.83 and 0.89. The results show that the model has
high consistency in cultural dimension identification, narrative strategy judgment and
correlation strength measurement. The mean value of the culture-narrative correlation strength
of the five types of samples is 0.882, the mean value of the consistency rate with manual
interpretation is 90.94%, the mean value of the cross-text structural similarity is 0.858, and
the mean value of the key relationship coincidence rate is 82.82%, as shown in Table 4.

Table 4: Qualitative interpretation and cross-text structure validation results

Core Ethnic Culture— Consistency Cross-Text Key
Representative Main Narrative | Narrative with Manual Relationship
Cultural i : Structural
Text Type Dimension Strategy Association | Interpretation Similarit Overlap Rate
Strength | % y | %
Enlightenment- Reflection on | Ironic narration,
9 national symbolic 0.91 92.4 0.88 84.7
Critique Text A .
character embedding
Isomorphism of Limited
Family- Conflict famlly gnd perspective, 0.87 90.1 0.85 823
Text B nation, ritual discursive
discipline intervention
Subjective First-person
Female- awakening, monologue,
Narrative Text C|  emotional psychological 0.93 936 0.89 851
repression depiction
Customary Scene
Rural-Writing memory, elaboration, 0.84 88.9 0.83 80.6
Text D . . . ensemble
regional identity .
narration
[ S P
Experience Text| ' ooo TS g 0.86 89.7 0.84 81.4
E identity rhythmic
imbalance transition
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From the qualitative recognition results, in the Enlightenment critical text A, the model
judged the correlation strength of "national reflection - ironic narrative” to be 0.91, and the
consistency rate with manual annotation reached 92.4%. The cross-text structural similarity is
0.88, and the key relation overlap rate is 84.7%. This result shows that the model can not only
identify the critical cultural connotation in the text, but also accurately grasp the ironic
narrative mode attached to it. In text B of family conflict, the correlation strength of
"family-country isomorphism - argument intervention/knowledge limitation perspective” is
0.87, the consistency rate is 90.1%, the structural similarity is 0.85, and the key relationship
overlap rate is 82.3%. Compared with text A, the cultural dimension of this kind of text is
more inclined to ethical discipline and family order, and its narrative organization is also more
inclined to critical embedding in narrative advancement, which is basically consistent with the
results of manual close reading.

In the female narrative text C, the model performance is particularly prominent. The
correlation strength of "subject awakening-first-person monologue/psychological description”
reached 0.93, which was the highest value among the five types of samples. The agreement
rate with manual interpretation is 93.6%, the cross-text structural similarity is 0.89, and the
key relation overlap rate is 85.1%. This indicates that the model is more sensitive to narrative
perspective and psychological description characteristics when the connotation of national
culture is mainly unfolded through female subject experience, emotional repression and
self-expression. The result of vernacular writing text D is slightly lower, but still remains in a
relatively stable range, with the correlation strength of "custom memory-scene
presentation/group picture narration™ of 0.84, the consistency rate of 88.9%, the structural
similarity of 0.83, and the key relationship coincidence rate of 80.6%. In the urban experience
text E, the correlation strength of "modern life anxise-perspective switch/rhythm jump" is
0.86, the consistency rate is 89.7%, the structural similarity is 0.84, and the key relationship
overlap rate is 81.4%. This shows that the model can also maintain good recognition ability
for texts with fast narrative rhythm and frequent scene changes.

From the overall results, the mean value of the culture-narrative correlation strength of the
five types of samples is 0.882, the mean value of the consistency rate is 90.94%, the mean
value of the cross-text structural similarity is 0.858, and the mean value of the key
relationship overlap rate is 82.82%. Among them, the difference between the highest value
and the lowest value of the consensus rate is only 4.7 percentage points, and the fluctuation
range of the structural similarity is controlled between 0.83 and 0.89, which indicates that the
framework has good stability among different text types. In other words, the model is not only
effective for a certain type of typical text, but can maintain a relatively consistent analysis
effect in a variety of narrative styles and cultural expression paths. It can be seen that the
method of this paper can not only make a more credible interpretation of a single text, but also
reveal a more stable structural correspondence between national culture connotation and
narrative strategy at the cross-text level.

5 Discussion

Based on the above experimental results, it can be seen that the improvement of the method in
this paper does not come from the superposition of a single algorithm, but benefits from the
synergy between the representation of national cultural implication, narrative strategy
recognition, multi-dimensional feature association and parameter adaptive adjustment.
Compared with the fixed threshold model, the Accuracy of the proposed method is improved
from 84.9% to 91.4%, an increase of 6.5 percentage points, the F1 value is improved from
82.7% to 89.8%, and the RMSE is reduced from 0.214 to 0.146. Compared with Text-GNN,

17



Jiang

the Accuracy and F1 are increased by 2.3 and 2.4 percentage points respectively, RMSE is
decreased by 14.6%, and the single round training time is shortened from 12.4 s to 10.1 s.
This shows that when dealing with texts such as Chinese modern novels in the early 20th
century, which have obvious stylistic transitions, complex rhetorical levels and changeable
narrative modes, it is difficult to stably depict the correspondence between cultural
connotation and narrative strategy by simply relying on word surface statistics or fixed graph
structure. Cultural semantics, narrative structure and context dynamics are integrated into the
computational space. It can reduce misjudgment and missed judgment more effectively. The
relevant comparison results are shown in Table 5.

Table 5: Comprehensive comparison of different text analysis methods

Accuracy| F1 Training
Method y RMSE | Time per | Main Discussion-Level Performance
/% [% Epoch /s

Clear rules, but weak adaptability to
849 | 827 | 0.214 8.3 implicit cultural semantics and
complex narrative structures

Fixed-Threshold
Model

Strong sequence modeling ability, but
BiLSTM Model| 87.3 | 85.6 | 0.187 10.9 insufficient recognition of
cross-paragraph structures

Able to exploit relational structures,

Text-GNN 89.1 |874]0.171 12.4 but fixed parameters limit cross-text
Model -
stability
Balances recognition accuracy,
Proposed interpretability, and resource

Method 914 8398 0.146 101 efficiency, making it suitable for

complex literary corpus analysis

From the perspective of computing resource consumption, the proposed method does not
significantly increase the training burden due to the introduction of the adaptive mechanism.
On the contrary, its time cost is controlled at a low level while maintaining high recognition
accuracy, which indicates that the parameter adjustment mechanism not only improves the
adaptation ability of the model to different text lengths, sentence pattern densities and
semantic sparsity, but also improves the overall convergence efficiency. This is particularly
important for the study of early modern novels, because the vernacular, shallow classical
Chinese, translation and expression, and newspaper style coexist in the texts of the same
period. If the model lacks dynamic adjustment ability, it will often overfit on one type of text,
and the performance is unbalanced on another type of text. The proposed method remains
relatively stable in ablation experiments and noise perturbation experiments: under the
condition of 15% text noise, the accuracy is still 85.8%, which is 8.9 percentage points higher
than that of the fixed parameter model, indicating that the proposed framework has a good
ability to withstand the heterogeneity of literary corpus and the fluctuation of text quality.

The value of the approach in this paper is not only "more accurate”, but also that it
provides a kind of traceable structural evidence for literary interpretation. Previous studies on
Chinese modern novels in the early 20th century mostly relied on the close reading of typical
writers and typical texts to summarize the writing characteristics of national culture. This
approach has depth, but it is not easy to form cross-text verification. Through computer-aided
analysis, this paper stably presents the relations of "national introspection-ironic narrative",

"subject awakening-first-person monologue”, "custom memory-scene presentation™, so that
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the generation of cultural meaning no longer stays in the experience judgment, but obtains a
comparable, locable and reviewable structural support. Of course, this approach does not
replace close reading of literature. For the segments with high metaphor, complex irony level
or obvious semantic suspension, the model still needs to use manual readback to complete the
final correction. In other words, what is established in this paper is not a path of "algorithm
substitution interpretation™, but a research mechanism of "computational screening-structure
identification-literature read-back".

On the whole, the framework of this paper responds to the long-standing tension between
"large-scale processing” and "literary interpretability” in digital humanities research at the
methodological level, and also provides a new observation entrance for the national culture
research of modern Chinese novels in the early 20th century. Its significance is not to replace
traditional literature research, but to reorganize the cultural clues and narrative patterns that
were originally scattered in a large number of texts, so that the case interpretation and overall
comparison can be connected in the same research framework.

6 Conclusions

Focusing on the national cultural connotation and narrative strategy of Chinese modern novels
in the early 20th century, this paper tries to combine the problem awareness of literary
research with computer-aided analysis methods, and constructs a digital research framework
composed of national cultural implication representation, narrative strategy structural
identification, multi-dimensional feature correlation analysis, and parameter adaptive
adjustment. The results show that the framework can better adapt to the text characteristics of
early modern novels with obvious stylistic transition, complex narrative levels and dense
cultural metaphors. Under the condition of unified corpus and unified annotation, the
Accuracy of the model reaches 91.4%, the F1 score reaches 89.8%, and the RMSE is reduced
to 0.146. The overall performance is better than the fixed threshold model, BiLSTM model
and Text-GNN model. Ablation experiments and robustness tests further show that each
sub-module has practical contributions to the overall performance, especially the
multi-dimensional feature correlation analysis and parameter adaptive adjustment, which have
a strong support role for cultural recognition and narrative judgment in complex contexts.

More importantly, the significance of this paper is not only to improve the recognition
accuracy, but also to provide a comparable, reviewable and read-back analysis path for the
study of modern Chinese novels in the early 20th century. With the help of computer methods,
the scattered cultural clues in the text, such as national reflection, ethical order criticism,
subject awakening, and custom memory, can establish a clearer structural correspondence
with the narrative methods such as irony narrative, first-person monologue, symbol
embedding, and scene spreading. In the representative samples, the correlation strength is
distributed between 0.84 and 0.93. Such a research path is helpful to combine case reading
and overall comparison, and also provides an extended basis for the further integration of
modern literary research and digital humanities methods.
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