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❖ Job Skill Demand Forecasting (Job-SDF)

Background

[1] Fedyk, Anastassia, et al. "Is artificial intelligence improving the audit 
process?." Review of Accounting Studies 27.3 (2022): 938-985.

 What are the benefits of Job-SDF? (helpful for)
• addressing skill shortages and mismatches [2]
• promoting skill development [3]
• fostering continuous self-learning [4]

Figure 1. This figure contextualizes the growth in AI against growth 
in Software Engineering and Data Analysis.[1]

 What is Job Skill Demand?

[2] James J Heckman, et al. The effects of cognitive and noncognitive abilities on labor 
market outcomes and social behavior. Journal of Labor economics, 24(3):411–482, 2006.
[3] Chuan Qin, er al. Automatic skill-oriented question generation and recommendation for 
intelligent job interviews. ACM Transactions on Information Systems, 42(1):1–32, 2023.
[4] Marios Kokkodis, et al. Demand-aware career path recommendations: A reinforcement 
learning approach. Management science, 67(7):4362–4383, 2021.



❖ Job Skill Demand Forecasting

Related Works

01 RNN

Evolution of job task requirements

02 RNN
Skill Demand Forecasting

03 Hierarchical Graph
Skill Supply-Demand Joint Prediction

04 Dynamic AutoEncoder

Occupational Skill Demand Forecasting
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 A major challenge impeding progress in this field is the lack of comprehensive and publicly accessible datasets. 
 Existing studies do not provide open-source datasets, making it difficult for researchers to replicate experimental 

results and identify bottlenecks in current research. 
 Furthermore, these datasets primarily focus on predicting skill demand variations across different occupations, 

with a notable lack of modeling and prediction at other granularities, such as companies or regions.



❖ Skill Related Datasets

Related Works

 While open-source skill-related datasets such as O*NET and ESCO provide skill taxonomies, 
they do not quantify skill demand.

• The absence of 
comprehensive 
datasets presents a 
significant challenge, 
impeding research 
and the advancement 
of this field.



 Data Collection and Processing
• Job Advertisement Collection: Job Requirement, Company, Occupation,  Region, Posting Time

• Job Skill Extraction: explicitly extract skill requirements from the Job Requirement (NER model) 

• Job Skill Demand Estimation: calculate skill demand at various granularities

❖ Job Skill Demand Dataset

 Job Skill Demand Forecasting Task
• Given a granularity or a set of granularities g and the observed job skill demand series from the previous 

K timestamps, the goal of job skill demand forecasting is to learn a forecasting model M to predict the 
demand values for the next H timestamps.

Dataset



 Monthly Skill Demand

❖ Case

Dataset

The monthly skill demand of office software, oral communication and data visualization in 2021.



 What are the data characteristics of Job-SDF? 
• Varying Nature of Skill Demand

• Structural Break Phenomenon

• Inter-Series Correlation

❖ Dataset Analysis

Dataset



 Job-Skill Demand Forecasting

• MAE, RMSE

 Forecasting on Job-Skill Demand Series with Structural Breaks

• Chow test to detect structural breaks 

❖ Benchmark Tasks

Benchmark

 Statistical Time Series Model

 RNN-based Model

 Transformer-based Model

❖ Benchmark Models

 MLP-based Model

 Graph-based Models

 Fourier-based Model

 Low-Demand Skill Prediction

• SMAPE, RRMSE



❖ Job Skill Demand forecasting performance comparisons

Benchmark



❖ Job Skill Demand forecasting performance comparisons

Benchmark



❖ Performance comparisons on data with structural breaks

Benchmark



❖ Performance comparisons on data with structural breaks

Benchmark



❖ Job-SDF

Conclusion

 Job-SDF, designed for training and benchmarking job-skill demand 

forecasting models.

 Extensive experiments to compare the performance of various methods 

in predicting skill demand at different granularities.
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