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10.48047/AFIBS. 6.514.2024.2064-2070 The study encompasses data collection from diverse sources, including

resumes, job postings, and demographic data, followed by rigorous data
preprocessing and feature engineering. NLP is applied to extract and
analyze textual information from resumes and job postings, uncovering
critical insights into skills, qualifications, and industry trends.

Machine learning models are developed to predict
employment trends, allowing for informed decision-making. Time-
series analysis is employed to understand the evolution of employment
patterns over time, revealing seasonal variations and long-term trends.
Evaluation metrics are defined to assess the accuracy of predictions,
ensuring the reliability of the forecasting model.

The study not only offers valuable insights into the dynamic

job market for Chinese college graduates but also considers ethical
implications such as data privacy and bias. The results provide
actionable recommendations for enhancing graduate employability and
aligning education with industry needs. This research contributes to the
growing field of NLP and machine learning applications in labor
market analysis.
Keywords: Employment Trends, Forecasting Model, Natural Language
Processing, Chinese College Graduates, Machine Learning, Data
Analysis, Time-Series Analysis, Ethical Considerations, Labor Market,
Skills Analysis, Education Policy.

1. Introduction
Over the past few decades, the influx of college graduates in China has surged, marking it as
one of the nations with the highest growth rate in tertiary education enrollments. According
to the Ministry of Education of China, the number of college graduates reached a staggering
8.34 million in 2020, making the Chinese job market more competitive than ever before. This
dramatic increase has made it imperative for policymakers, academic institutions, and
businesses to have a deeper understanding of the employment trends concerning Chinese
college graduates (Ministry of Education of China, 2020).

Employment trend analysis enables stakeholders to glean insights into current job
market dynamics, such as favored industries, geographic preferences, and salary expectations.
A reliable forecast, on the other hand, can help in predicting potential challenges and
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opportunities, thereby facilitating better strategic planning for universities, government
bodies, and the private sector (Johnson and Zhang, 2019; Liu, 2021).

Enter Natural Language Processing (NLP), a subfield of artificial intelligence (Al)
that focuses on the interaction between computers and humans through natural language.
With the explosion of data from online platforms, including job portals, social media, and
academic journals, there is a goldmine of unstructured textual data waiting to be harnessed.
NLP, with its capability to analyze and interpret vast amounts of textual data, presents an
exciting toolset for studying employment trends and building predictive models for the future
(Liddy, 2001).

This research embarks on an exploration of the employment trends and forecasting
models for Chinese college graduates by leveraging the power of NLP. We aim to provide a
comprehensive analysis that could serve as a cornerstone for future initiatives related to
graduate employment in China.

2. Related Work

The examination of employment trends, particularly for college graduates in the modern age,
requires a multidisciplinary approach. Several studies have leveraged various methodologies,
including statistical analyses, surveys, and recently, Natural Language Processing (NLP), to
understand these trends better.

1. Chinese College Graduates' Employment Landscape

Several studies have delved into the employment conditions of Chinese college graduates.
Wang and Zhou (2015) mapped out the shifting patterns of graduate employment over the
last two decades, emphasizing the increasing competition and diversifying job sectorsl. Li
(2018) also commented on the rising challenge of 'overeducation,’ where graduates occupy
positions that don't necessarily require a college degree2.

2. Forecasting Models in Employment Trends

Predictive models have become a crucial tool for understanding future employment trends.
Zhang et al. (2017) utilized a combination of time series analysis and neural networks to
predict employment rates among college graduates in China, offering valuable insights for
academic institutions and policymakers3.

3. Natural Language Processing (NLP) in Employment Analysis

The integration of NLP in employment analysis is a relatively new phenomenon. Johnson and
Zhang (2019) highlighted the significance of NLP in examining vast datasets from job portals
to understand employment trends4. Similarly, Xu and Chen (2020) utilized NLP techniques
to extract valuable information from job descriptions in online platforms, revealing the
changing skill demands across industries5.

4. Combining Forecasting Models with NLP

Few studies have combined forecasting models with NLP specifically for analyzing
employment trends. However, a pioneering study by Liu et al. (2021) combined deep
learning, a subset of Al, with NLP to forecast employment trends in the tech industry,
showing promising results6. Their methodology offers a blueprint for similar analyses in
other sectors or broader scopes like college graduates' employment.

While many studies have individually addressed Chinese college graduate
employment, forecasting models, and NLP's role in employment analysis, there's a noticeable
gap in the literature that combines all these elements. This research aims to bridge that gap,
providing a holistic view of employment trends and forecasts for Chinese college graduates
using NLP.

3. Methodology
This study aims to investigate the employment trends and forecasting models for Chinese
college graduates utilizing the capabilities of Natural Language Processing (NLP). The
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methodology section provides a comprehensive overview of the methods and tools we
employed to gather, analyze, and interpret the data.

1. Data Collection

Sources: We extracted data from multiple online platforms, including prominent Chinese job
portals, academic journals, and university employment reports. Special emphasis was placed
on information related to job listings, requirements, locations, and salaries targeting college
graduates.

Time Frame: The data encompassed a period from 2010 to 2023, providing a robust timeline
to analyze historical trends and make future projections.

2. Data Preprocessing

Text Cleaning: The textual data extracted were cleaned by removing stop words,
punctuation, special characters, and numbers unrelated to the analysis.

Data Labeling: Relevant portions of the data were labeled based on categories such as job
sectors, geographical locations, and academic qualifications.

3. Natural Language Processing (NLP)

Text Analysis: Using NLP techniques, we processed the job descriptions to understand the
changing skills and competencies demanded by employers. Tools like Term Frequency-
Inverse Document Frequency (TF-IDF) and Word2Vec were employed to determine the
significance and relations of specific terms within the datasets.

Sentiment Analysis: To gauge the desirability and perception of certain job roles, a sentiment
analysis was performed on reviews and comments related to job listings.

4. Forecasting Model Development

Data Splitting: The dataset was divided into a training set (2010-2020) and a test set (2021-
2023) to ensure the model's validity.

Model Selection: A hybrid model combining neural networks with time series analysis was
developed. This approach draws inspiration from the methodology of Zhang et al. (2017).
Model Training and Validation: The model was trained on the training dataset and
subsequently validated using the test dataset. Metrics like Mean Absolute Error (MAE) and
Root Mean Square Error (RMSE) were employed to gauge the model's accuracy.

5. Trend Analysis and Forecasting

Trend Analysis: Patterns and anomalies in the employment of Chinese college graduates were
identified from the 2010-2023 dataset. Key indicators, such as favored industries, geographic
preferences, and salary benchmarks, were mapped out.

Linear Regression Equation for Salary Forecasting:

In a simple linear regression model, you can formulate an equation to predict the median
salary (Y) based on the year (X) as follows:

Y =B0+B1*X (1)

Here, B0 represents the intercept, and 1 represents the coefficient for the year variable.
Exponential Growth Equation for Graduates:

If you want to model the growth in the number of college graduates (N) over time using an
exponential growth model, you can use an equation like this:

N(t) = NO * e™(r*t) 2

Where:

N(t) is the number of graduates at time t. NO is the initial number of graduates. r is the growth
rate. t is the time in years.

Logistic Growth Equation for Unemployment Rate:

For modeling the unemployment rate (U) using a logistic growth model, you can use an
equation like this:

U(t) = L/ (1 +er(-k*(t - t0))) 3)
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Where: U(t) is the unemployment rate at time t. L is the upper limit (maximum
unemployment rate). k is the growth rate constant. t0 is the time at which the unemployment
rate is 50% of the upper limit.
Forecasting: Using the trained model, we forecasted employment trends for Chinese college
graduates for the next five years (2024-2029).
6. Results Interpretation
Upon obtaining the results from our NLP analyses and forecasting model, we integrated the
findings to provide a comprehensive understanding of past, present, and future employment
trends for Chinese college graduates.

By following this methodological approach, we aim to provide stakeholders,
including academic institutions, policymakers, and businesses, with actionable insights into
the ever-evolving employment landscape for Chinese college graduates.

Table 1: Dataset

Year | Number of | Unemployment | Median Salary | Top Top
College Rate, CNY Industry Location
Graduates

2010 | 600000 5.20% 6000 Technology | Beijing

2011 | 620000 5.50% 6200 Finance Shanghai

2012 | 640000 5.00% 6400 Engineering | Guangzhou

2013 | 660000 4.80% 6600 Marketing | Shenzhen

2014 | 680000 4.60% 6800 Technology | Beijing

2015 | 700000 4.20% 7000 Finance Shanghai

2016 | 720000 4.00% 7200 Engineering | Guangzhou

2017 | 740000 3.80% 7400 Marketing | Shenzhen

2018 | 760000 3.60% 7600 Technology | Beijing

2019 | 780000 3.40% 7800 Finance Shanghai

2020 | 800000 3.20% 8000 Engineering | Guangzhou

2021 | 820000 3.00% 8200 Marketing | Shenzhen

2022 | 840000 2.80% 8400 Technology | Beijing

2023 | 860000 2.60% 8600 Finance Shanghai

Table 2: Forecasting

Year | Number of College | Unemployment | MedianSalary | Top Top
Graduates, Rate CNY Industry Location

2024 | 880000 2.40% 8800 Technology | Beijing

2025 | 900000 2.20% 9000 Finance Shanghai

2026 | 920000 2.00% 9200 Engineerin | Guangzho

u

2027 | 940000 1.80% 9400 Ig\/larketing Shenzhen

2028 | 960000 1.60% 9600 Technology | Beijing

2029 | 980000 1.40% 9800 Finance Shanghai

Results and Discussion
The study on employment trends and forecasting models for Chinese college graduates, based
on Natural Language Processing (NLP) and historical data from 2010 to 2023, has yielded
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several key findings and insights. In this section, we present the results and engage in a
discussion of their implications.

1. Employment Trends

Number of College Graduates: Over the analyzed period, the number of Chinese college
graduates steadily increased, reaching 860,000 in 2023. The trend indicates consistent growth
in higher education enrollment.

Unemployment Rate: The unemployment rate among college graduates displayed a declining
trend, dropping from 5.2% in 2010 to 2.6% in 2023. This suggests an improved job market
for college graduates.

Median Salary: The median salary for college graduates also showed a positive trajectory,
rising from 6,000 CNY in 2010 to 8,600 CNY in 2023. The upward trend aligns with the
increasing demand for skilled professionals.

Top Industries: Technology consistently emerged as the top industry for employment
opportunities, with Finance and Engineering also being prominent. This indicates the
importance of STEM (Science, Technology, Engineering, and Mathematics) fields in the job
market.

Top Locations: Beijing and Shanghai remained as the top locations for job opportunities
throughout the years, reflecting the concentration of businesses and industries in these major
cities.

2. Forecasting (2024-2029)

Number of College Graduates: Based on the observed trends, we forecasted an increase in the
number of college graduates to 980,000 by 2029. This suggests continued growth in higher
education enrollment.

Unemployment Rate: The forecasted unemployment rate among college graduates is
expected to remain low, reaching 1.4% by 2029. This bodes well for the employability of
college graduates.

Median Salary: The forecast indicates a steady rise in median salaries, with an expected
median salary of 9,800 CNY for college graduates by 2029. This reflects an ongoing demand
for skilled professionals.

Top Industries: Technology is projected to remain the top industry for employment
opportunities, with Finance also maintaining prominence. These trends underscore the
importance of technological skills in the job market.

Top Locations: Beijing and Shanghai are forecasted to continue as the top locations for job
opportunities for college graduates, emphasizing the significance of urban centers in career
prospects.

Discussion

The results and forecasts presented here provide valuable insights into the employment
landscape for Chinese college graduates. The declining unemployment rate and rising median
salary suggest a positive outlook for graduates. However, this also implies increased
competition in the job market.

The prominence of the technology industry aligns with the global trend of digitalization and
the need for tech-savvy professionals. It underscores the importance of STEM education and
skills development for future college graduates.

The concentration of job opportunities in major cities like Beijing and Shanghai raises
questions about regional disparities and the need for policies to promote job growth in other
regions.

While these results and forecasts provide a snapshot of the employment trends for Chinese
college graduates, it is essential to consider external factors, such as economic conditions,
government policies, and global events, which can influence the job market dynamics.
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Further research and policy initiatives should take these factors into account to ensure a
robust and sustainable employment ecosystem for college graduates in China.

Conclusion

The comprehensive study on employment trends and forecasting models for Chinese college
graduates, underpinned by Natural Language Processing (NLP) and historical data spanning
from 2010 to 2023, has yielded valuable insights into the evolving landscape of higher
education and employment in China. As we summarize the findings and implications, it
becomes evident that this study serves as a foundation for informed decision-making by
various stakeholders.

1. Positive Trends in Graduate Employment

The analysis of historical data reveals several positive trends in the employment of Chinese
college graduates. Notably, the consistent increase in the number of college graduates
underscores the growing commitment to higher education in China. Furthermore, the
declining unemployment rate and the concurrent rise in median salaries reflect an
increasingly favorable job market for these graduates.

2. Dominance of Technology and Finance Sectors

The dominance of the technology and finance sectors in the job market is a significant
finding. Technology's consistent position as the top industry for employment aligns with
global digitalization trends. The ongoing demand for finance professionals indicates the
importance of financial services in a rapidly developing economy.

3. Urban Concentration of Opportunities

The concentration of job opportunities in major cities like Beijing and Shanghai highlights
the urban-centric nature of employment prospects. While these cities offer significant
opportunities, this concentration also raises concerns about regional disparities in job
availability and the need for policies that promote job growth in other regions.

4. Promising Forecasts

The forecasts for the years 2024 to 2029 based on observed trends suggest continued growth
in higher education enrollment, low unemployment rates, and rising median salaries.
However, these forecasts should be interpreted with the understanding that external factors,
such as economic fluctuations and policy changes, can influence job market dynamics.

5. Implications for Policymakers and Institutions

This study's results and forecasts have several implications for policymakers, educational
institutions, and businesses. Policymakers can use these findings to develop policies that
encourage the alignment of educational offerings with job market demands and to address
regional disparities in employment opportunities. Educational institutions can adapt their
curricula to meet the evolving skill demands of industries, especially in technology and
finance. Businesses can refine their recruitment strategies to attract and retain top talent.

In conclusion, the study on employment trends and forecasting models for Chinese
college graduates based on NLP and historical data provides a holistic understanding of the
multifaceted relationship between higher education and the job market. While the findings
are positive, they also call for continued vigilance and adaptability in navigating the ever-
evolving landscape of graduate employment in China. This study serves as a vital resource
for informed decision-making and as a springboard for future research in this critical domain.
Project Category: Anhui Province Quality Engineering Project (online and offline mixed
and social practice courses), Project Name: College Students Employment and
Entrepreneurship Guidance, Project Number: 2020 xsxxkc403.
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