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An Intent Classification Method Based on Zero-Shot Context
Association Driven by Large Language Models

TAO Hanging, CHENG Yuhu, WANG Xuesong, WANG Jun’
(School of Information and Control Engineering, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China)

Abstract: Intent classification is a fundamental and critical task in natural language processing, aiming to accurately
identify the underlying intentions expressed in user utterances. It serves as an essential technical foundation for dialogue sys-
tems, intelligent customer service, and human-computer interaction. In recent years, deep learning-based approaches have
achieved remarkable progress in intent classification; however, their performance heavily relies on large-scale annotated cor-
pora and stable domain distributions, which poses significant challenges in real-world applications. In low-resource scenari-
os characterized by sparse short-text information, abstract label semantics, and insufficient domain prior knowledge, user ex-
pressions often exhibit low information density, implicit semantic dependencies, and diverse surface forms. Meanwhile, in-
tent labels are typically highly abstract with blurred semantic boundaries, making it difficult for existing models to capture
deep semantic representations and contextual associations solely from literal textual features. These issues severely limit the
generalization ability and robustness of intent classification models under low-resource and cross-domain settings. To ad-
dress these challenges, this paper explores intent classification from the perspective of semantic expansion and contextual

modeling, aiming to reduce the reliance of traditional supervised learning methods on explicit annotations and shallow lexi-
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cal features. Unlike approaches that directly formulate the task as zero-shot intent classification, we introduce the zero-shot
contextual association capability of large language models into a supervised learning framework. By leveraging the rich
world knowledge and semantic reasoning ability encoded in LLMs, the proposed approach expands the learnable semantic
space, thereby alleviating the modeling limitations caused by sparse textual information and insufficient label semantics.
Based on this idea, we propose an LLM-based zero-shot context association model (L-ZCAM). The model constructs struc-
tured prompts to guide LLMs to generate complementary contextual semantic information related to the input utterance
from two complementary perspectives: associative intents and label definitions. This design enables joint mining of in-text
features and out-of-text knowledge while explicitly enhancing label semantics. From a structural perspective, L-ZCAM
adopts multi-branch feature encoders and a cross-attention mechanism to deeply model the interactions among original tex-
tual features, associative semantic features, and label semantic features. In addition, a constraint-guided joint loss function is
introduced to enforce semantic consistency between associative semantics and label semantics, mitigating the impact of se-
mantic noise and achieving effective alignment between internal and external information. Through these designs, L-ZCAM
is able to better capture semantic associations under complex contexts involving polysemy, abstract labels, and diverse ex-
pressions, thereby improving the accuracy and stability of intent prediction. Experimental results on three public datasets,
i.e., CLINC150, Banking77, and HWUG64, demonstrate that L-ZCAM outperforms state-of-the-art methods by 2.25%,
1.28%, and 1.29% in terms of macro-averaged F1 score, respectively, exhibiting stronger generalization ability and robust-

ness across different task scenarios.
Keywords:
generation; cross attention
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Figure 4  Performance of L-ZCAM under different numbers of associa-
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Table 4  Ablation study results of L-ZCAM on three datasets unit: %
B CLINC150 Banking77 HWU64
TH R

Accuracy | Recall M-F1 Accuracy | Recall M-F1 Accuracy | Recall M-F1
SERE [L-ZCAM 7Y 94.56 91.92 90.12 96.73 94.25 92.45 95.24 92.67 91.03
wlo LoRA 13 91.34 88.65 86.89 93.56 91.02 89.23 92.15 89.48 88.12
wlo £, 90.27 87.58 85.62 92.45 89.86 88.11 91.39 88.72 87.04
wlo L 89.05 86.33 84.33 91.14 88.42 86.85 90.02 87.35 85.67
wlo L+ L 86.88 84.12 82.15 88.95 86.28 84.33 87.64 85.01 83.02
wlo BRZEFFIERE 88.15 85.42 83.48 90.28 87.63 85.72 89.05 86.38 84.56
wlo SEXER ) 87.42 84.68 82.75 89.63 86.92 85.08 88.27 85.65 83.78
wlo A 3((=BERT) 68.54 65.21 62.18 71.23 68.15 66.75 74.85 71.92 70.47
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Table 5 Experimental results of L-ZCAM with different large language model configurations unit: %
CLINC150 Banking77 HWU64
R K
Accuracy Recall M-F1 Accuracy Recall M-F1 Accuracy Recall M-F1
L-ZCAM (w/ GPT-4) 94.56 91.92 90.12 96.73 94.25 92.45 95.24 92.67 91.03
w/ Llama3-8b 92.31 88.40 87.55 95.12 91.03 90.12 92.87 89.56 88.42
w/ Qwen2.5-7b 90.84 87.92 85.63 93.46 90.22 88.04 92.51 88.97 86.11
w/ Qwen2.5-1.5b 88.75 85.03 82.47 91.20 87.58 85.01 90.84 87.12 84.37
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