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With the increasingly serious employment situation in China, the government and schools encourage college students to start businesses to alleviate employment pressure. College student's successful entrepreneurship depends on national preferential policies, social support, and, most importantly, their healthy and solid psychological quality and entrepreneurial psychological quality. The purpose is to understand the entrepreneurial psychology of college students and study the entrepreneurial psychological effect. Firstly, the four aspects of entrepreneurial psychology are summarized, including entrepreneurial awareness, entrepreneurial volition, entrepreneurial ability, and entrepreneurial personality. Secondly, the research status of college students' entrepreneurial psychology is reviewed, and the existing problems are pointed out. Thirdly, the combined model of wavelet transform and Neural Network (NN) is proposed, and the feasibility of the proposed model is evaluated through the analysis of college students' entrepreneurial psychology. The wavelet NN is used in experimental design to predict college students' entrepreneurial psychology, and the predicted results are compared with the actual value. From the perspective of the prediction results of entrepreneurial psychology, the combination of wavelet algorithm and neural network is more accurate for entrepreneurial psychology prediction and evaluation results of law students. Overall, the difference between the predicted value and the actual value is within 0.3 points, which is relatively stable. According to the analysis of single-factor results, the scores of students of different majors in the four dimensions of entrepreneurial psychology are all higher than 3.5, but there is no significant difference among the four dimensions (P > 0.05), indicating that the major has no significant impact on entrepreneurial psychology; law students with different educational backgrounds have significant differences in entrepreneurial psychology (P < 0.05), among which students with a master's degree have the strongest entrepreneurial will, while doctoral students have the lowest entrepreneurial will; in terms of entrepreneurial psychological capital, men's self-efficacy is higher than women's, and the difference is significant (P < 0.05). The difference between males and females in the scores of entrepreneurial psychological factors' four aspects is not very obvious. In terms of entrepreneurial psychological capital, males' self-efficacy is significantly higher than females' (P < 0.05). Artificial Intelligence (AI) technology has great application prospects in the prediction and evaluation of college students' entrepreneurial psychology, and college students' entrepreneurial psychology is highly correlated with gender and education.
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INTRODUCTION

With the continuous acceleration of China's modernization drive, people's material needs and living standards have been greatly satisfied and improved, while social pressure is accumulating on the young people. College students, as the largest younger population, are under pressure from all aspects even though they haven't entered society. In particular, college students' psychological pressure is growing. Presently, Chinese college students' psychological situation is mainly evaluated through various evaluation scales, such as Questionnaire Survey (QS), psychological survey report, and social survey report (Chen and Yu, 2020). Meanwhile, the survey perspectives are from psychology, sociology, and university administrators, subjective interpretation and objective analysis are conducted on the psychological state of college students, and students' psychological factors and potential risks are studied (Fan et al., 2021). However, these survey methods are independent in form and content, the results are not compatible and not integral, and the content is not comprehensive. Besides, there are also deficiencies in reliability and validity. The conventional psychological survey report lacks timeliness. With the advent of the big data era and the popularity of the Internet, data acquisition and processing have become more convenient and efficient. Many domestic researchers begin to apply Artificial Intelligence (AI), Deep Learning (DL), and Neural Network (NN) technologies to psychological evaluations, thereby developing a new method for college students' mental health evaluation. Wu and Song (2019) improved students' participation with CRS technology in acquiring entrepreneurial knowledge, which was an effective tool to improve students' entrepreneurial ability. Wu and Yuan (2018) helped students cultivate entrepreneurship and enhance the effectiveness of conventional education with web-based (Institute of Computing Technology, ICT) tools. Obviously, the application of big data and AI has gradually matured, and some achievements have been made in the education and ability training of college students. With the employment problem of college students getting serious, the government, society, and higher education institutions are actively promoting college students' entrepreneurship encouraging college students to achieve self-gratification using the development trend of the times and economy (Nikpanah et al., 2021). These measures can solve the employment problem and promote economic growth. As of last year, 70% of college students have an entrepreneurial intention, but with less than a 10% success rate. Thus, the government and schools have to investigate the entrepreneurial psychology of college students (Li et al., 2020). Relevant surveys suggest the main reason for college students' entrepreneurial failure is the lack of psychological construction: pessimistic emotions hinder calm judgment in the entrepreneurship process (Chen et al., 2021). Although entrepreneurship can alleviate college students' employment pressure, the lack of positive and healthy entrepreneurial psychology contributes greatly to the continued depression of the success rate of college students' entrepreneurship in recent years. College students' entrepreneurial difficulty can be solved only if students' entrepreneurial enthusiasm and entrepreneurial psychology are enhanced, and a correct entrepreneurial concept is established (Guo et al., 2021).

In the developed world of Europe and America, entrepreneurship education has seen relatively early development, and relevant research has been matured. Moreover, while undertaking entrepreneurship education, these countries have gradually realized that college students' entrepreneurship can effectively promote socio-economic development (Shaheen et al., 2020). Therefore, international research on entrepreneurship cognition, entrepreneurship education, and entrepreneurship psychological quality are reviewed to better understand the development process of entrepreneurship education, which is of great significance to the unique research direction of this paper, but also of great reference values to the development of entrepreneurship education in China (Yuan et al., 2020). Daniella et al. (2021) believed that the personality traits and entrepreneurial results of entrepreneurs ultimately determine the essence of entrepreneurship. The entrepreneur's character and entrepreneurial results determine the essence of entrepreneurship. Li et al. (2021) believed that “entrepreneurship education is a process to provide students with the ability to recognize business opportunities and enable them to have the insight, ego, knowledge, and skills required for entrepreneurial actions.” Entrepreneurship education was the integration of various forms and multi-stage organizations and enterprises, as well as an important channel to help entrepreneurs achieve their life goals and realize their life values. In today's society, the research on entrepreneurship education is deepening and developing.

To explore the entrepreneurial psychological effect on college students, help college students better understand entrepreneurship, and improve the success rate of entrepreneurship, the psychological factors of college students' entrepreneurship are evaluated and predicted based on AI technology. Here, innovatively, the wavelet transform is combined with the neural network algorithm to establish the analysis and prediction model of college students' entrepreneurial psychology under the background of DL; College students' psychological data and personal information are used as samples to perform a more scientific and reasonable prediction of their entrepreneurial psychology and verify the accuracy of wavelet neural network by comparing the results with the actual situation. The results are used for analysis and evaluation of college students' entrepreneurial psychology, and the entrepreneurial psychology is evaluated through the single factor chi-square test. The results can guide the current college students' entrepreneurship education and improve the success rate of entrepreneurship. The innovation is that combining the characteristics of college students, through the four sub-dimensions of entrepreneurial intention, entrepreneurial will, entrepreneurial ability, and entrepreneurial personality, and using first-hand data to explore the entrepreneurial psychological quality of college students majoring in law. The study meantime proves the influence of the environment on the psychological quality of entrepreneurship, especially the social-cultural environment, and has a large effect on the formation of the psychological quality of entrepreneurship of college students. Moreover, it draws more meaningful conclusions and enriches other scholars' research on the psychological quality of undergraduates' entrepreneurship, providing a reference for future research on the psychological quality of undergraduates' entrepreneurship.



COLLEGE STUDENTS' ENTREPRENEURIAL PSYCHOLOGY


Overview of Entrepreneurial Psychology

Entrepreneurial psychology is a comprehensive long-term psychological quality, which is formed under different educational and growth environments and can support and guide an individual's entrepreneurial behaviors. Besides, a comprehensive and integral entrepreneurial psychology can help individuals complete entrepreneurial behaviors (Carvalho et al., 2021). Entrepreneurial psychology includes four aspects: entrepreneurial awareness, entrepreneurial volition, entrepreneurial ability, and entrepreneurial personality. Formally, entrepreneurial psychology is the psychological quality slowly exercised by college students in the process of growth and learning under the external environment, education, and self-efforts. Meanwhile, entrepreneurial psychology is reflected in the process of entrepreneurship through ability and awareness. Presently, to ensure successful college students' entrepreneurship, college students' psychological quality must be jointly promoted from many aspects, such as family, school, and society (Guo and Guo, 2020).

(1) Entrepreneurial awareness. Generally, entrepreneurial awareness is the entrepreneurial intention and entrepreneurial cognition of entrepreneurs. Entrepreneurial awareness is the individual's subjective tendency and psychological activities for entrepreneurial activities, including entrepreneurial motivation, entrepreneurial thinking, business thinking, and ideals and beliefs. Once these kinds of awareness are formed in students' minds, college students' entrepreneurial potential and success rate of entrepreneurship can be greatly improved (Mu et al., 2020).

(2) Entrepreneurial volition. Volition is one of the most important features distinguishing humans from animals. An individual's behaviors are often determined by their volitions, while their volitions guide them to achieve specific purposes. Similarly, entrepreneurial volition is the guidance for individuals to achieve entrepreneurial goals. Entrepreneurial volition is manifested in perseverance, self-progress, self-reliance, and toughness. Besides, entrepreneurial volition plays an important coordinating and integrating role in entrepreneurship. Firstly, entrepreneurial volition encourages behaviors that help entrepreneurship. Secondly, entrepreneurial volition resists and overcomes negative acts that harm entrepreneurship (Ting, 2020).

(3) Entrepreneurial ability. Entrepreneurial ability refers to the ability of entrepreneurs to develop or create a new research field or creative things by integrating their knowledge, experience, and skills, and entrepreneurial ability show sustained and stable psychological process in entrepreneurship. Entrepreneurial ability includes the following aspects: the ability to create new ideas and new thoughts, the ability to operate and manage, the ability to cooperate with others, the ability to determine things, and the ability to learn by oneself (Sabir et al., 2021).

(4) Entrepreneurial personality. Entrepreneurial personality is a stable psychological quality of entrepreneurs formed under education and social practice based on physiological quality. Hamburg psychologist Berg hart Andreas thinks adventurous spirit is the sixth most important factor affecting personality. People with an adventurous spirit will fear nothing in entrepreneurship. Even if they encounter difficulties, they will take the initiative to accept challenges with confidence and go forward bravely (Ilyas et al., 2021).



Feasibility of Application of AI Technology to College Students' Psychological Evaluation

At present, the advantages of the AI technological application can be illustrated in three aspects: test assistance, classification analysis, and early warning research judgment. 1. AI technology can provide accurate and intelligent on-demand evaluation services through intelligent auxiliaries. 2. The application of AI technology can reduce repetitive works in psychological counseling, such as QS statistical analysis, thereby improving the speed and efficiency of the evaluation scale and QS analysis. 3. The data source of the existing AI auxiliary system is the ready-made student information, and its working principle is still based on the comparison and cross-analysis of the existing student data. Thus, the extracted information should be structured first. Obviously, most data sources are structured. Plenty of unstructured information is closer to students' mental state but requires data structures and data cleansing. The cleaned data can predict the corresponding evaluation results according to algorithm models.

The rapid development of technology has brought great convenience to people's work and life. In the process of deep integration with human survival and the environment, it also shows complexity and particularity different from the previous environment, which provides new research ideas and methods for psychological research. Psychology is a science that studies the laws of human behavior and mental activity. Since the emergence of human beings, there has been concern about human psychology and behavior (Sivakumar et al., 2021). Psychology analyzes human behavior and psychology through scientific methods, including observation methods, survey methods (questionnaire methods and interview methods), test methods, and experimental methods. These methods are easily affected by the expectations or motivations of the subject and the subjects themselves and produce false or confusing results, that is, internal validity may be affected. Because it is a limited and representative selection within a certain period, the external validity and effectiveness of these methods are also questioned. At present, psychological research mainly uses self-reporting or subjective observation as the main technical means to study people's behavior and psychology in real or online environments (Xu et al., 2021). With the development of technology, the network environment can no longer be simply regarded as a tool. It has been deeply integrated with human survival and its environment. It has a completely different complexity and particularity from the previous traditional psychology research environment, and it also provides new ideas. The advent of the era of artificial intelligence and big data has opened a new door for the research of psychology (Wu and Mao, 2020). With the popularization of the Internet and various smart wearable devices, the virtual environment and real-life continue to merge, and various psychological and behavioral phenomena of people in the real society can be electronically recorded as big data and stored, such as network access behaviors, social emotions, social attitudes, and mental health issues (Jiang and Zhi, 2021). Researchers use the data left by users to predict their personality traits or behaviors. Big data not only brings new topics to psychologists in the research content, but more importantly, the combination of big data and artificial intelligence can use ecological behavior data, and combined with artificial intelligence technology, it realizes the automatic identification of people's psychological indicators, that is, ecological recognition, which greatly expands the scope of psychological research and application.

The proposal of ecological recognition provides psychologists with new research tools and perspectives. It provides new possibilities for understanding personality, well-being, suicide intervention, and even analysis of social hot events in the Internet age. By digging into the behavior and psychology of individuals and groups in different environments, it can help achieve large-scale, real-time description, prediction, explanation, and control of people's mental health or social attitudes, thereby effectively preventing risks. With the continuous iterative update of computer software and hardware, the application of big data in psychology will surely be more in-depth in the future, such as the application of wearable devices and somatosensory devices. In addition to its irreplaceable potential in psychological experiments, artificial intelligence will also greatly expand the field of psychology in other aspects. With the continuous development of smart terminals and the continuous acceleration of mobile data, artificial intelligence can not only provide a platform for psychological intervention, but it is also more likely to become the main force of psychological intervention. Scientific research methods separate psychology from philosophy, while artificial intelligence and big data may bring psychology into life more deeply (Daniella et al., 2021).

Students' psychological evaluation is based on a comprehensive survey of college students' past behaviors and personality characteristics to predict their future behavioral tendencies (Yin et al., 2020). AI technology can analyze existing data, form models, and analyze and predict future data. The application of AI technology in college students' psychological evaluation should be based on the deep understanding of human groups, individual behavior, and psychological laws (Jiang et al., 2021). The instrumentality of technology is to help people become proficient in specific fields. Overall, AI technology can evaluate college students' psychological status in terms of the explicit aspect of technology or the implicit aspect of psychoanalysis philosophy (Wachter et al., 2021). The AI technology reduces information entropy and finds possible certainty from countless uncertainties. By comparison, AI technology analyzes and compares the historical data of groups and individuals based on a full data sampling analysis, and then predicts the psychological state of the respondents using intelligent methods, such as the DL algorithms (Xi et al., 2021).

(1) Many studies have proved that AI technology is more accurate, efficient, and comprehensive in grasping various psychological factors and their weights. In conventional psychological evaluation, the general idea of scale design and implementation is the verification of the proposed hypotheses. Hence, the selection of evaluation factors and the weight of factor weights are affected by subjective judgment and professional background. If external conditions, such as human, material, and financial resources are limited, the design of the scale and the effectiveness, reliability, and validity of the evaluation will be immeasurable. The difference between college students' individual psychological factors and group data is excavated through comparison and cross-analysis, and the threshold to measure the psychological state of college students is obtained. For college students, these thresholds can be viewed at will. Thus, when the warning threshold is exceeded, the decision-maker can take corresponding measures according to the warning level. Therefore, AI technology plays an active and powerful role in analyzing big data, identifying data correlations, and inferring possible causal relationships between data factors (Ouyang et al., 2021).

(2) The strong adaptability of AI technology can effectively solve the timeliness and personalization of psychological evaluation. Besides, real-time evaluation is critical for campus psychological crisis, so the timeliness of evaluation results should be very high. College students' psychological state fluctuates greatly and may not be fully matured (Huang Z. et al., 2021; Huang Y. et al., 2021). The ever-changing social environment may incentivize college students' psychological instability, so various factors of college students' psychological evaluation should be coordinated (Ren et al., 2021). As a saying goes that change itself is the only constant. Thus, AI is a dynamic process and is in line with the dynamic characteristics of college students' psychological evaluation. Comparatively, based on big data analysis, AI technology comprehensively sample the data of the respondents, intelligently correct and update influencing factors and weights, and dynamically correct and optimize the iterative test model using the DL training. Meanwhile, the reliability and effectiveness of the system are continuously evaluated. Simply speaking, AI technology can identify the fluctuation of relevant factors, correct the weight of factors, and update the algorithm in automatic correction, thereby responding to the changes of college students' psychological evaluation factors, reflecting the evaluation results, and recommending early warning.



Wavelet NN

There are four steps for the application of AI technology. 1. Cause determination for the problem. 2. Original sample data acquisition, screening, and preprocessing. 3. Establishment of the algorithm model and design of the learning and training process. 4. The results output and solutions proposal. Of these steps, the acquisition of original sample data needs data cleaning, because the samples are often randomly selected unstructured data which should be transformed into structured data. In this process, correction and cleaning may be considered. At the same time, the output results need to be normalized to prevent data generalization and over-fitting. Finally, all data are uploaded to the cloud to form a database, and the AI is realized through the calculation and analysis of big data technology. Meanwhile, to protect students' privacy, data should be desensitized, and at the same time, system security protection measures should be strengthened to avoid data leakage (Huang and Li, 2021).

There are plenty of conventional methods to predict and evaluate college students' psychological state, with different evaluation indexes while without a unified and standardized evaluation result. AI technology is widely used, has high prediction accuracy, and can save manpower and material resources compared with the QS.

The most important problem in neural network prediction is the structure of the neural network. Generally, the input data and output data can be determined based on the sample data of the specific problem and the nature of the problem itself (Urooj et al., 2021). Use part of the data as training data to train the neural network, and the other part of the data to verify the performance of the network. In this way, parameter settings such as the number of hidden layers of the neural network applicable to the sample data, the number of nodes in each layer, and the connection weights of each layer are determined. Finally, use the remaining part of the data to input the trained neural network model to get the output, that is, the predicted value. The neural network recognizes the characteristics of complex non-linear systems and has a better effect on short-term traffic flow data prediction (Sergent et al., 2020). From the beginning, a single neural network model uses different neural network models for combined forecasting, to the combination of neural network models and other model methods for forecasting, complementing each other and improving the accuracy of prediction. However, the shortcomings of neural networks are also obvious (Wang et al., 2021). Due to the “black box” learning model, sufficient raw data are required to train the model. If the data are insufficient, it is very likely that there are no “learning really useful things, and then not getting what you want.” The local minima and slow convergence during the training process are the defects of the neural network method itself, and the fixation of parameters is often only suitable for current research samples. Based on the various problems and shortcomings of neural networks, many improved different neural networks have been developed later, which greatly improves the promotion and application of neural networks. The past confirmatory research has transitioned to the current practical stage. Although the scope of application and application conditions of the neural network is still explored, its broad development prospects can already be seen (Du et al., 2021).

In terms of NN algorithm selection, the BP algorithm has slow convergence speed, different network structure selection, and excessive dependence on experience, so the results may get over-fitted. Thus, to overcome the shortcomings of BPNN, the wavelet NN is selected as the main algorithm of the prediction model. Firstly, the wavelet NN element and the whole structure are determined based on the wavelet analysis theory, which can avoid the blindness of BPNN in structural design. Secondly, the wavelet NN has a stronger learning ability and higher accuracy. In general, given the same learning task, the wavelet has a simpler structure, faster convergence speed, and higher accuracy. Therefore, the wavelet NN is more suitable for the exploration of entrepreneurial psychology affected by human factors, and the prediction results can be dynamically updated in real-time (Zhang et al., 2020).

Wave-turned NN is an emerging mathematical modeling and analysis method in recent years, which is formed by the combination of traditional NN and wave-variable function. Wavelet analysis is also a new analytical method, but it is more mature than the development of chaos theory (Hgg, 2020). It has been successfully applied in differential equations, fractal recognition, approximation theory, computer vision, and non-linear science. Especially for non-stationary time series, the time-frequency nature of wavelets has been well-demonstrated in analysis and prediction.

Wavelet analysis is milestone progress in the development history of Fourier analysis. Wavelet analysis is considered to be the essence of work in the field of harmonic analysis for half a century. In recent years, it has become the focus of attention of many disciplines in many countries (Sukirno et al., 2020). Wavelet analysis has been widely used in speech recognition, information processing, image processing, celestial body recognition, and other fields. Wavelet analysis not only has good localization characteristics in both time domain and frequency domain analysis, but also uses gradually refined time domain and spatial domain sampling steps for the high-frequency components of the signal, so any details of the signal can be analyzed. Wavelet analysis overcomes some unknowns of Fourier analysis, and it makes up for the shortcomings of Fourier transform that can only analyze steady-state signals. Wavelet has great applicability as a tool for signal processing and signals analysis, and meanwhile, it has achieved more and more extensive and more in-depth applications in various fields (Zheng et al., 2021).

Wavelet analysis technology is an effective tool for time-domain and frequency-domain analysis of unsteady signals. Suppose the wavelet function is Ψ(x), which satisfies the following conditions in the constituent space, as (1):

[image: image]

R* represents all non-zero real numbers, [image: image] is the Fourier transform of ψ(x), and Ψ(x) indicates the wavelet mother function. The wavelet mother function is shown as (2):

[image: image]

The continuous wavelet function is generated by the wavelet mother function ψ(x) after transforming the parameter (a,b). Among them: a represents the expansion and contraction factor; b represents the translation factor.

Meanwhile, wavelet NN has self-learning ability, can maintain local temporal changes, and has the properties and classification characteristics of the general approximation function of the wavelet decomposition, which is the series obtained after the translation and expansion of the data. Because of the translation and expansion, two new parameters–translation factor and expansion factor are generated, and these two parameters give wavelet NN more freedom, so it's easier to approach functions. At the same time, with faster learning ability, the wavelet NN has a stronger data identification ability, and with a relatively simpler network structure, the fault tolerance rate of wavelet NN is higher. Compared with the BPNN algorithm, wavelet NN has better practicability and operability. Structurally, the wavelet NN is a feedforward network, and the process of data processing is completed based on wavelet analysis. Specifically, the data are connected to the NN after the wavelet function changes, and the signal expression is mainly formed by the superposition of wavelet functions. When the signal is classified, the feature space is composed of the wavelet vector space, and the inner product of the wavelet unit and the signal vector is assigned as the feature vector. Finally, the feature vector is classified according to the feature space. Since the feature vector contains both the local variation characteristics of the wavelet function and the self-learning function of the NN, the function approximation of the wavelet NN is very strong.

College students' entrepreneurial psychology is complex and contains many objective and human factors, which have no linear relationship, serious uncertainty, and strong volatility, and these factors will change with time. Although there is domestic and international research on college students' entrepreneurial psychology, the results are very vague. There are no sufficient and conclusive data results to prove the complex relationship between various factors, and there is no specific functional relationship or law between the overall psychological state and various factors, so the study of college students' entrepreneurial psychological effect cannot be solved solely through conventional QS and psychological measurement evaluation reports. The non-linear complex change problem is easier for the AI NN mathematical modeling, and the advantages of wavelet NN, such as super learning ability and good time-frequency localization analysis, can well-predict and evaluate the entrepreneurial psychological effect of college students.



Experimental Design

The neural network is a mathematical model, which is similar to the human nervous system. It uses a large number of neurons with non-linear mapping ability in the process of processing information and is organized in the network according to the form of a hierarchical structure, so the neural network is a parallel computing system, which is highly interconnected by many simple neurons. The traditional artificial intelligence method is based on symbolic reasoning. Compared with the traditional artificial intelligence method, the neural network has the following characteristics: (1) It has strong nonlinear processing ability, and the theory and time show that the multi-layer neural network model can be highly approximated to any continuous non-linear function; (2) It has high self-adaptation and self-organization ability, and it can continuously absorb information from the external environment, constantly change and organize itself. The adaptive and self-organizing capabilities of neural networks are very useful for subsequent fault diagnosis and prediction. After the neural network completes the learning of the sample data, it can perform abstract analysis and generalization of the training sample data. At this time, the original neural network already contains the summary of the information characteristics of all test sample data. (3) Neural networks are very good at reasoning, analogy, and association. They have powerful classification and screening capabilities, feature expression capabilities, and pattern discrimination capabilities, which enhance the speed and overall nature of information processing.

The wavelet NN is formed through the combination of wavelet transform with the NN, in which the wavelet function replaces the excitation function of the hidden layer node of the conventional NN. The weight and threshold of the hidden layer from the corresponding input layer to the hidden layer are replaced by the scale and translation parameters of the wavelet function, respectively. After wavelet transform, the signal is input to the conventional NN for classification and approximation. Here, the samples are selected from last year's entrepreneurial situation of law graduates of university A, and a prediction is made for the entrepreneurial situation of law students. The combination of the wavelet transform and NN is shown in Figure 1.


[image: Figure 1]
FIGURE 1. Combination of wavelet transform and NN.


The specific steps of wavelet NN operation are as follows. (1) Network parameter initialization: the parameter of the wavelet NN are randomly generated in the interval (0,1), the network learning rate is set as η = 0.02, and the momentum factor is set as α = 0.935. (2) Then, 20 groups of entrepreneurial psychological samples are input for learning sample and output values, and the top 10 people are the last graduate students and are numbered 1–10, while the last 10 people are new graduates and are numbered 11–20. (3) The hidden layer and output layer nodes are calculated according to the algorithm. (4) Circle training is started and doesn't stop until the total training error meets the given standard or the number of training steps is >10,000 steps. (5) If the total training error satisfies the given standard 0.001, the training parameters are saved, and the training ends. If the total training error doesn't satisfy the given standard, the process returns to step (1). For a better evaluation, the four dimensions of entrepreneurial psychology are trained and analyzed, including entrepreneurial awareness, entrepreneurial volition, entrepreneurial ability, and entrepreneurial personality, as well as the overall evaluation of entrepreneurial psychology. In entrepreneurial awareness training, only the sample data output of entrepreneurial awareness is 1, and the sample data output of the other three dimensions is 0. Similarly, in entrepreneurial volition training, only the sample data output of entrepreneurial volition is 1, and the other three dimensions are 0. In this way, the four dimensions are trained alternately, and finally, the experience and professional knowledge are stored in the NN. The specific process is shown in Figure 2.


[image: Figure 2]
FIGURE 2. Learning and training process of wavelet transform.




Survey Design

Combining the analysis of the psychological characteristics of contemporary college students' entrepreneurship, and through QS and other methods, it is possible to understand the usual psychological performance and entrepreneurial psychology of law college students. Based on the above theory, it is determined that the constituent elements of college students' entrepreneurial psychological quality are four dimensions: entrepreneurial awareness, entrepreneurial will, entrepreneurial ability, and entrepreneurial personality. In scientific research, in order to collect as many variables as possible that reflect the research object and have a more comprehensive and complete grasp and understanding of the problem, it is necessary to collect a large sample of multiple variables to provide information for scientific research. Factor analysis aims to find a few comprehensive indicators from many related indicators to reflect the main information contained in the original indicators. It uses a few factors to describe the relationship between many indicators or factors, which is a statistical method that reflects most of the information in the original data.

The main content of the QS includes basic personal ability information (gender, age, major, educational background, etc.), a four-dimensional scale of entrepreneurial psychology of college student entrepreneurs, a total of 49 questions, the “Entrepreneurship Motivation Structure Measurement Scale” compiled by Kuratko et al. (1997) and Robichaud (2001) Entrepreneurship Motivation Scale. The item uses a statement method, including positive statements and negative statements, using a 5-point scoring method. It should be noted that before performing the following statistical analysis, first, convert the scores of the reverse question item according to the idea to make it consistent with the direction of other items in the dimension so that it's more convenient when calculating the average of the dimensions later. The non-named scale is adopted, the test survey is conducted by one person, the unified instruction is used, and the QS is divided into 50 points. After the QS is collected, the options of each question in each QS are coded as numeric characters, and the specific code is in the basic information part, the “male” code of the first question is “1,” and the “female” code is “2.” The choice code of each item is 1, 2, 3, and 4 in order. The social statistics software SPSSI17.0 is used to analyze the recovered data. The analysis methods used include factor analysis, descriptive statistics, and correlation analysis.


Factor Analysis of Reliability and Validity of QS

Concept of reliability: if T represents the real score, B denotes the deviation score (namely, systematic error), and E stands for the measurement error (namely, random error), and X is the actual score measured in the QS (namely, the observation score), then:

[image: image]

A real score is an abstract concept. In other words, the actual-measured score X and the real score T of a potential variable cannot be completely consistent. There will always be errors. Random error cannot be avoided, and the systematic error should be avoided or reduced as much as possible. Since it is difficult to decompose the systematic error in the actual QS, the decomposition equations in some literature references include the systematic error in the real value, that is, Equation (3) is simplified as Equation (4):

[image: image]

Generally, the expected value of the measurement error is assumed to be zero, which is independent of the real score. Under this assumption, it can be proved that the real score is equal to the overall mean of the measured score:

[image: image]
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Commonly, reliability is defined as the proportion of the variance of the real score in the total variance, and the mathematical expression reads:

[image: image]

Or, it can be defined as:

[image: image]

Equation (7) expresses the reliability as a form of the correlation coefficient: the correlation between the real score and the actual-measured score; Equation (8) expresses the reliability as a variation ratio, which is the square of the correlation coefficient, or as the decisive coefficient between the real score and the actual-measured score. It is very similar to the determination coefficient introduced in the regression ANOVA (Analysis of Variance).



Reliability Coefficient

Reliability analysis software can study the internal reliability of the scale. Firstly, the analytical software makes a basic description of each evaluation item, calculates the simple correlation coefficient of each item and items other than the excluded single item. The internal reliability is analyzed. Then, various reliability analysis coefficients are used to further study the internal reliability or external reliability. If the reliability coefficient is used to represent the reliability, the greater the reliability coefficient is, the greater the reliability of the measurement is. For the ability and achievement test, the measured reliability coefficient should be >0.9 to be effective. A well-designed QS can reach a 0.95 reliability coefficient. For personality tests, such as personality, interest, and values, it is more appropriate that the measured reliability coefficient is >0.8 and <0.85.

The validity, namely effectiveness, refers to the accurately measurable degree of a specific item using measuring tools or means. In other words, it is the degree to which the measured results reflect the investigated content. The higher the validity is, the higher the degree to which the measured results tend to be consistent with the content to be investigated; on the contrary, the lower the validity is, the lower the degree of consistency between the measurement results and the content to be investigated. Validity can be divided into three types: criterion validity, content validity, and structure validity. Scientific measuring tools must satisfy such conditions as high efficiency. As a social measurement tool, QS or scale has high requirements for validity. To measure validity, one should analyze the purpose and scope of the investigation and clarify and check whether the content is consistent with the purpose of the investigation. Meanwhile, the content should also be analyzed, as well as its nature and characteristics, and the results are verified to see whether they can reflect the characteristics of the measurement.

The evaluation results should be reliable and accurate. Therefore, the indicators should be selected to be as independent as possible. The indicator system can be used for target evaluation, during which information reuse should be avoided, the indicator should be mutually independent, and the indicator system should be scientific and reasonable. The QS evaluation indicator system is shown in Figure 3.


[image: Figure 3]
FIGURE 3. Structure diagram of QS evaluation system.






EXPERIMENTAL ANALYSIS OF WAVELET NN


QS Reliability and Validity Test

Through the analysis of the QS data, the internal consistency coefficient (Cronbach's α coefficient) and the results of reliability are shown in Figure 4.


[image: Figure 4]
FIGURE 4. Reliability analysis of college students' entrepreneurial psychology QS.


Figure 4 implies that the overall internal consistency coefficient of college students' entrepreneurial psychology QS is high, which is 0.82; the split-half reliability is 0.795, but from a single dimension, the internal consistency coefficient of entrepreneurial awareness and entrepreneurial personality is high, while the coefficient of entrepreneurial ability is low, indicating that the designed questions for entrepreneurial awareness and entrepreneurial personality have good reliability.



The Prediction Results of Entrepreneurial Psychology

The trained wavelet NN predicts the entrepreneurial awareness, entrepreneurial volition, entrepreneurial ability, and entrepreneurial personality of 20 law students in university A, and the results are shown in Figures 5–8.


[image: Figure 5]
FIGURE 5. The comparison between the predicted value and the actual value of entrepreneurial awareness (A) No. 1–10 (B) No. 11–20.


Figure 6 suggests that the predicted value of college students' entrepreneurial awareness is higher than the actual value. Most college students choose to start a business without in-depth understanding and serious thinking. Instead, they choose to start a business on a whim, which will lead to a serious lack of follow-up motivation. Additionally, many college students are not firm in their will to start a business and choose to retreat when they encounter problems. Such a business often ends in a failure.


[image: Figure 6]
FIGURE 6. The comparison between the predicted value and the actual value of entrepreneurial volition (A) No. 1–10 (B) No. 11–20.


Figure 7 illustrates that the predicted value of college students' entrepreneurial will is about 0.2 points higher than the actual value. The similarity between the overall prediction and the actual trend is very high. The entrepreneurial will of students is very different, so the accuracy of the predicted value is also very high. The overall score of entrepreneurial will is low. The reason may be that if they choose to start a business, they will face many difficulties and challenges. Most college students cannot independently solve the problems encountered in the process of starting a business through their own efforts, and finally, give up. This shows that most college students lack perseverance and willpower and do not have good entrepreneurial psychological qualities.


[image: Figure 7]
FIGURE 7. The comparison between the predicted value and the actual value of entrepreneurial ability (A) No. 1–10 (B) No. 11–20.


Figure 8 reveals that the predicted value of college students' entrepreneurial personality is not very different from the actual value. Overall, the predicted value is about 0.3 points higher than the actual value, but from the score of entrepreneurial personality, the accuracy of the predicted value is very high. Most college students will choose a stable route on the road of entrepreneurship, such as choosing to enter the service industry with a low threshold. Few people can think of seeking breakthroughs or trying new ideas and lack an adventurous and entrepreneurial spirit. In the long run, this will restrict the sustainable development of college students entrepreneurship. Figures 5–8 suggest that the students numbered 2, 5, 10, 16, and 19 have strong entrepreneurial awareness; students numbered 4, 7, 10, 11, 13, and 16 have a stronger entrepreneurial volition; students numbered 3, 9, and 18 are better entrepreneurial ability, while the entrepreneurial personality of students numbered 2, 14, and 18 are more outstanding. On the whole, the predicted value of students' entrepreneurial psychology is higher than the actual value, but the deviation is not large, which is closer to the actual value and the overall prediction is consistent with the actual situation. The results prove that the prediction analysis of AI technology on college students' entrepreneurial psychology is feasible.


[image: Figure 8]
FIGURE 8. The comparison between the predicted value and the actual value of entrepreneurial personality (A) No. 1–10 (B) No. 11–20.




Single-Factor Analysis of Entrepreneurial Psychology

The sample data are analyzed through single-factor ANOVA (Analysis of Variance), and the ANOVA is carried out according to the three dimensions: gender, major, and educational background. Meanwhile, the four dimensions of entrepreneurial psychological capital are analyzed and compared. The results are shown in Figures 9–14.


[image: Figure 9]
FIGURE 9. The average value of each dimension of entrepreneurial psychology of students of different majors.


Figures 9, 10 reveal that: although students of different disciplines have different scores on the four dimensions of entrepreneurial psychology, in terms of entrepreneurial intention, science students score the highest and liberal arts students the lowest; in terms of the entrepreneurial will, art students score the highest and liberal arts students the lowest; in entrepreneurial ability and entrepreneurial will, science students score the highest and the liberal arts students the lowest; but these differences are not obvious (P > 0.05), which shows that the major of college students is not the main factor affecting their entrepreneurial psychology. There is no significant difference in the four aspects of entrepreneurial psychological capital among different majors (P > 0.05).


[image: Figure 10]
FIGURE 10. Comparison of entrepreneurial psychological capital of different majors.


Figures 11, 12 demonstrate that there are significant differences in entrepreneurial psychology among law students with different educational backgrounds (P < 0.05), among which students with master's degrees have the strongest entrepreneurial volition, while the doctoral students have the lowest entrepreneurial volition. The results imply that students with master's degrees have greater confidence in entrepreneurship and have greater advantages in preparing entrepreneurial resources when the knowledge reserve is sufficient. In the other three dimensions, there is no significant difference between different educational backgrounds (P > 0.05). Students of all grades have similarities in entrepreneurial ability, entrepreneurial volition, and entrepreneurial personality. In terms of psychological capital, there is no significant difference between self-efficacy, optimism, hope, and toughness (P > 0.05), which indicates that educational background is not the main influencing factor of college students' entrepreneurial psychological capital, and there is no great difference in self-energy efficiency, optimism, hope, and resilience.


[image: Figure 11]
FIGURE 11. Comparative study on entrepreneurial psychology of law students with different educational backgrounds.



[image: Figure 12]
FIGURE 12. Comparison of psychological capital of law students with different educational background.


Figures 13, 14 illustrate that there is no significant difference between the males and females in the four aspects of entrepreneurship psychology (P > 0.05). In terms of entrepreneurial psychological capital, the self-efficacy of males is higher than that of females, and the difference is significant (P < 0.05). The other three dimensions are not so different. As a whole, gender has no great influence on entrepreneurship psychology.


[image: Figure 13]
FIGURE 13. Comparison of entrepreneurial psychology of law students of different genders.



[image: Figure 14]
FIGURE 14. Comparison of entrepreneurial psychological capital of law students of different genders.





CONCLUSIONS

Due to the lack of education on the psychological quality of entrepreneurship, college students are prone to psychological fluctuations, resulting in college students' lack of self-confidence in entrepreneurship, and some even choose to give up halfway. Therefore, there is a need to strengthen the cultivation of college students' entrepreneurial psychological quality and cultivate college students with positive entrepreneurial psychological quality. Here, based on AI technology, the wavelet transform and NN are combined for circle training to analyze and predict the four dimensions of college students' entrepreneurial psychology and verify the prediction results. The results show that the predicted value of wavelet NN is consistent with the actual value, and the application of AI in College Students' entrepreneurial psychology is feasible. Overall, the difference between the predicted value and the actual value is within 0.3 points, which is relatively stable. The single-factor analysis of college students' entrepreneurial psychology reveals that different educational background has a greater impact on the entrepreneurial volition of law students, while gender difference has a significant impact on student's self-efficacy. The scores difference between males and females in the four aspects of entrepreneurial psychological factors is not very obvious. In terms of entrepreneurial psychological capital, males' self-efficacy is significantly higher than females (P < 0.05). Meanwhile, there are still some shortcomings: the QS “Investigation on Entrepreneurship Psychological Quality of College Students” is compiled on the basis of the existing domestic and foreign QS on the entrepreneurial psychological quality of entrepreneurs. The reliability and validity of the QS still have certain limitations. In addition, the questions involved in the five scales of this study are too small, which cannot cover all the content of college students' entrepreneurial psychological quality. Subsequent research can further enrich the content of the QS. With the continuous progress of AI technology, NN algorithms will continue to improve, thus predicting data more accurately to help higher education institutions further understand the entrepreneurial psychology of students. With changes in environment and time, entrepreneurial psychological quality will show changes. Follow-up research can longitudinally track the entrepreneurial psychological quality and influencing factors of college students at different times and in different environments, thus enriching and perfecting the content of this research.
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