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Abstract

Text sentiment analysis has been widely applied to online reviews and tourism experience research.
However, RedNote content has a “post-comment” two-layer structure, and comments often need to
be understood in relation to the original post. To avoid mistakenly removing valuable comments
during data cleaning, or introducing noise and topic-sentiment mismatches through simple concate-
nation in topic analysis, this study constructs a comment context-dependency recognition task ori-
ented toward “post-comment” fusion. Taking RedNote tourism comments as the research object, this
study organizes 30,802 valid comments and classifies them into three categories according to seman-
tics: complete semantic comments, context-dependent comments, and comments with no valid atti-
tude. This classification transforms comment processing from a simple “retain/delete” operation
into a layered strategy of “independent analysis/fusion analysis/noise filtering”, allowing comments
that lack explicit objects but contain emotional attitudes to be retained, while preventing invalid in-
teractions from entering subsequent topic modeling. Based on dual manual annotation and disagree-
ment review, this study compares eight models, including BERT and ERNIE, and examines result sta-
bility through five data splits. The experimental results show that pretrained language models gen-
erally outperform traditional machine learning methods, with ERNIE-3.0-base achieving the highest
average Macro F1. Meanwhile, the recognition performance for context-dependent comments re-
mains significantly lower than that for the other categories. Further downstream validation using
BERTopic shows that the hierarchical processing strategy improves topic coherence and topic dis-
tinctiveness, indicating that the proposed classification scheme has practical application value. This
study provides a reference for hierarchical comment data cleaning, comment retention strategies,
and “post-comment” fusion modeling.
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Figure 1. Original data structure
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Table 1. Data sources and scale
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Table 2. Label system for comment three-class classification
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Table 3. Sample counts and proportions by category
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Table 5. Comparison model settings
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RN ZrE = R ERNIE-3.0-base SRR S TN R AR %o R
TR ZR1E 5 0 MacBERT-base HEOSC T SR AE B iR

4.4. FERNEESHILE
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128, 43 2RJZHH YL 3, SN = ZRAVPIe bR . YIZRd 2 i 22 OB e R 2, A4k 38R H AdamW,
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Table 6. Main training parameters
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S ONG TIN5 128
ZREEE 3
Ak #s AdamW
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BERT/RoBERTa/ERNIE/MacBERT batch size 16
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ASCKH Accuracy. Precision Recall fil F1 EIFAMRB R . T =AM H A 254, 5
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Table 7. Average test results across five data splits
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L] Accuracy Macro P Macro R Macro F1 Lageltl 0 Lal;eltl ! La;xl:l 2
ERNIE-3.0 0.9006 0.8333 0.8213 0.8265 +0.0108 0.9440 0.7042 0.8313
MacBERT 0.8988 0.8359 0.8127 0.8235 +0.0063 0.9429 0.7015 0.8262

RoBERTa-wwm 0.8985 0.8326 0.8127 0.8219 £ 0.0073 0.9428 0.7057 0.8173
BERT-base 0.8939 0.8220 0.8051 0.8130+£0.0101 0.9402 0.6973 0.8015
ELECTRA-small 0.8832 0.8002 0.7700 0.7841 + 0.0059 0.9350 0.6824 0.7350
TF-IDF + SVM 0.8597 0.7633 0.7497 0.7560 + 0.0032 0.9194 0.6262 0.7224
TF-IDF + LR 0.8469 0.7290 0.7834 0.7525 + 0.0063 0.9101 0.6350 0.7126
TinyBERT 0.8171 0.6062 0.4946 0.5073 £ 0.0306 0.8994 0.5447 0.0777
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Macro F1 Stability across Five Data Splits
0.84

0.82

Macro F1

0.78
split_1 split_2 split_3 split_4 split_5
== ERNIE-3.0 === MacBERT == RoBERTa-wwm == BERT-base

Figure 2. Macro F1 stability of main pre-trained models across five data splits
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TENFIE. M Z T, Label | B 55 Label 0 V83, B0 LT SUKEITEIS BAAE S IEHEBEEE, Hik
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Average Confusion Matrix of ERNIE-3.0 on Test Sets

Pred O Pred 1 Pred 2

True O 129.2 43.6
True 1 199.6 461.2 26.2
True 2 28.6 32.2 322.2

Values are averaged across five independent test splits.

Figure 3. Average confusion matrix of ERNIE-3.0-base across five test sets
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