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Abstract. Today, we have transcended the traditional information age and 

shifted to the era driven by artificial intelligence. And the technology of domestic 

large language models such as Wenxin Yiyan is still maturing, and global user 

adoption is still relatively low. To further develop and enhance domestic large 

language models and gradually narrow the gap with internationally leading 

models, this paper explores the factors influencing users' willingness to contin-

uously engage with ChatGPT by establishing a random forest model and utilizing 

the SMOTE algorithm for model optimization. After implementing the model, 

the recall of the training set increased from 0.88 to 1.00, and the recall of the test 

set improved from 0.92 to 1.00, indicating a significant enhancement. In the 

importance ranking of various factors impacting the continuous use of ChatGPT, 

three most critical elements identified were whether ChatGPT meets localization 

needs, the availability of community support and resource richness, and the 

presence of a user-friendly interface. This provides valuable insights for the 

further development and refinement of domestic large language models. 
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SMOTE Algorithm 

1 Introduction 

Against the backdrop of the rise of AI such as ChatGPT, the wide application prospect 

of generative AI is emerging. General Secretary Xi Jinping pointed out in the con-

gratulatory letter to the World Intelligence Industry Expo 2024 that “Artificial intelli-

gence is an important driving force in the new round of scientific and technological 

revolution and industrial transformation” [1] . As of August 2024, ChatGPT has 200 

million weekly active users globally, and 92% of Fortune 500 companies use its 

products. After the release of GPT-4omini in July this year, the calls to its APIs doubled 
[2] . However, domestic large language models such as Wenxin Yiyan are still immature 

compared with ChatGPT, with problems in text editing accuracy and complex text 

processing. 

To explore users' continuous usage intention of ChatGPT, this paper uses the ques-

tionnaire survey method, obtaining 442 valid questionnaires with a recovery rate of 

88.4%. By constructing a random forest model and applying the SMOTE algorithm for  
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iteration and improvement, this paper aim to provide suggestions for the development 
of domestic large language models and the government. 

2 Literature Review 

Study on Influencing Factors and Development Trend of ChatGPT Usage 

Li et al. [3] used principal component analysis and found social influence and context of 
use to be key in users’ continuous usage intention. Abdaljaleel et al. and Ma et al. [4,5] 
applied the “TAME-ChatGPT” and TAM-TTF model, concluding that factors like 
perceived factors and positive attitudes toward technology contribute to ChatGPT’s 
success in higher education. Menon et al. [6] employed semi-structured interviews and 
Use of Technology (UTAUT) model, identifying four factors of UTAUT, perceived 
interactivity and privacy issues can explain users' interaction and engagement with 
ChatGPT. Meanwhile, Qian et al. [7] addressed the problem of information anxiety in 
ChatGPT use, identifying personal, technical, informational, and social factors as 
influencing elements. Wang [8] extracted themes through web scraping and text analy-
sis, revealing that performance expectation, price value, fashion perception and service 
quality substantially affect the willingness to engage with the ChatGPT chatbot. Gru-
dinina et al. [9] analyzed ChatGPT’s functionality, finding that ChatGPT will be a driver 
for the digital economy. Alshahrani [10] integrated ChatGPT with blended learning 
system, foreseeing that the blended learning system would provide more efficient 
learning globally with the help of ChatGPT. Genç [11] posed research questions to 
ChatGPT and analyzed the responses to find its potential in the leisure industry. Chen 
et al., Wang et al. and Li et al.[12,13,14] found that the application of AIGC technology 
can improve the efficiency of social value exchange and stimulate the vitality of edu-
cation and employment market.   

In summary, foreign scholars focus more on theoretical models and quantitative 
analysis of users' willingness to use, while Chinese scholars focus on its future practical 
application in education reform as well as intelligent development. However, few 
scholars have used empirical analysis and machine learning models to deeply mine 
ChatGPT's sustained willingness to use. Based on this, this study established a  Ran-
dom Forest model to investigate the continuous use intention of ChatGPT, and applied 
the SMOTE algorithm to improve the model, enhancing its accuracy to address the 
shortcomings identified in previous research. 

3 Random Forest Modeling 

3.1 Data Source 

The data source utilized in this study is derived from the questionnaire distributed via 
the Baidu Cloud Platform. The distribution of questionnaires yielded 442 valid re-
sponses and 58 invalid responses, resulting in a recovery rate of 88.4%. In this study, 
latent variables such as subjective factors, technical factors, informational factors, 
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social factors, knowledge input, price factors, user support, and ease of use are meas-
ured using Likert scales. The 1-5 point Likert scale scoring method is employed as the 
independent variable, while the willingness to use ChatGPT continuously is designated 
as a dummy variable for the construction of RF. 

3.2 Modeling the Random Forest 

Construct n independent decision trees. Based on the principle of majority voting, the 
recognition results from all decision trees are aggregated to obtain the final recogni-
tion results of the random forest classifier. The classification result of the decision 
tree on the sample S is: 

0,Reluctance to use ChatGPT consistently
( )

1, Willingness to use ChatGPT consistentlyiR S 
= 


 (1) 

Then the output of the RF classification model is: 

1
( ) arg max ( )

n

M

RF a i
i

R S R S lab
=

 = = 
 
∑  (2) 

Where iR represents the classifier of the i-th decision tree, and M is the total num-
ber of decision trees in the RF; The variable lab denotes the classification of sample A 
by the decision tree, where lab =0 indicates unwillingness to use ChatGPT consist-
ently, and lab =1 indicates willingness to use ChatGPT consistently. 

3.3 Initial Results for Random Forests 

The Sklearn library in Python is employed to implement the random forest model, 
yielding the following results. The number of decision trees is set to n_estimators=100, 
with a maximum feature occupancy of max_features=0.8, a maximum tree depth of 
max_depth=30, and a test set occupancy of test_size=0.2. The initial results for the 
training and test sets are presented in the Table 1 and Table 2 below, respectively: 

Table 1. Initial results of the training set 

 precision recall f1-score support 
0 1.00 1.00 1.00 16 
1 0.98 0.90 0.94 337 

accuracy -- -- 0.92 353 
macro avg 1.00 1.00 1.00 353 

weighted avg 1.00 1.00 1.00 353 
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Table 2. Initial results of test set 

 precision recall f1-score support 
0 0.00 0.00 0.00 4 
1 0.98 0.93 0.95 85 

accuracy -- -- 0.92 89 
macro avg 0.48 0.50 0.49 89 

weighted avg 0.91 0.96 0.93 89 

As shown in Table 1, the recall value for individuals willing to use ChatGPT con-
sistently in the training set is 0.90. In Table 2, the recall value for those willing to use 
ChatGPT consistently in the test set is 0.93, indicating the potential for further im-
provement in recall. The next step involves employing the SMOTE algorithm to en-
hance the Random Forest model, thereby ensuring an increase in the recall value in 
subsequent analyses. 

4 Model Optimization 

4.1 SMOTE Algorithm 

Synthetic Minority Over-sampling Technique (SMOTE), is an algorithm employed to 
address the issue of class imbalance in datasets. This algorithm enhances the perfor-
mance of classifiers by synthesizing new samples from the minority class, thereby 
increasing the number of instances in that class. The new samples are constructed 
according to the following formula: 

(0,1)* | |new nx x rand x x= + −  (3) 

xnew represents a newly synthesized data point. For each sample x in the minority 
class, which is a randomly generated number within the interval (0, 1), the distance 
from it to the minority class sample is computed using the Euclidean distance, which in 
turn yields the k-nearest neighbors. A number of samples are randomly selected from 
the k-nearest neighbors, and assuming that the samples selected are xn. 

4.2 Optimization Results of the SMOTE Algorithm 

After the improvement and measurement of the SMOTE algorithm while keeping all 
the parameters unchanged, the output of the training set and test set are shown in Table 
3 and Table 4 respectively: 

Table 3. Output of training set after optimization of the SMOTE algorithm 

 precision recall f1-score support 
0 1.00 1.00 1.00 16 
1 1.00 1.00 1.00 337 
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accuracy -- -- 1.00 353 
macro avg 1.00 1.00 1.00 353 

weighted avg 1.00 1.00 1.00 353 

Table 4. Output of test set after optimization of the SMOTE algorithm 

 precision recall f1-score support 
0 0.00 0.00 0.00 4 
1 0.96 1.00 0.98 85 

accuracy -- -- 0.96 89 
macro avg 0.48 0.50 0.49 89 

weighted avg 0.91 0.96 0.93 89 

It can be observed that there is a significant enhancement in the recall rates for both 
positive and negative outcomes after optimization. Specifically, the recall for the 
training set improved from 0.88 to 1.00, while the recall for the test set increased from 
the initial value of 0.92 to 1.00. Overall, the optimization results indicate a marked 
advancement compared to the initial outcomes, the SMOTE algorithm has effectively 
optimized the original model. 

4.3 Order of Importance 

To investigate the information weight of various variables influencing the persistent 
usage intention of ChatGPT, this paper employs the built-in feature importance as-
sessment mechanism of Random Forest to assign a quantitative importance degree to 
each factor variable. The longer the blue rectangle, the greater the factor's impact on 
the outcome, signifying a greater contribution to the model's predictive performance. 
The top ten influencing factors in terms of importance are shown in Figure 1: 

 
Fig. 1. Distribution of Weights for Influence Factors on ChatGPT's Willingness Continuity 
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5 Conclusions 

Among the 442 respondents, 422 (95.48%) indicated that they would continue using 
ChatGPT, this suggests a considerable level of acceptance and preference for ChatGPT 
in China. In the ranking of factors influencing the continued use of ChatGPT, locali-
zation demand, community support, and user interface occupy the top three positions. 
This indicates that users place significant importance on whether ChatGPT meets 
localization needs, provides robust community support and resources, and features a 
user-friendly and easy-to-navigate interface. Moreover, while the enhancement of 
learning and work efficiency and ChatGPT's prominent function contribute to its con-
tinued usage, their overall impact appears to be relatively minor. This indicates that 
although using ChatGPT can improve efficiency in learning and work, a us-
er-unfriendly interface may still lead to reluctance in its continued use. 
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        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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