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A Comparative Study of Text Embedding and Large Language
Model-based Methods for Automatic Mapping between Job
Postings and NCS Job Categories
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Abstract

This study examines the feasibility of semantic-based automatic mapping between industrial job postings and the
Al subcategories of the National Competency Standards (NCS). Using Ko-SBERT and GPT-4o-mini, it compares the
performance and error characteristics of an embedding-based approach and an LLM-based approach. A reference label
dataset was constructed from 284 job postings through expert validation, and 1:1 and 1:3 mapping experiments were
conducted. The results showed that the LLM-based approach achieved relatively higher performance in 1:1 mapping,
while both approaches demonstrated high candidate recommendation performance in 1:3 mapping. Misclassifications
mainly occurred among semantically adjacent subcategories, and overlapping job boundaries among the subcategories
were a major contributing factor. These results demonstrate the feasibility of semantic alignment between job postings
and the NCS and provide foundational evidence to support the design of Al job training programs.
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Fig. 1. Research workflow for automatic mapping between job postings and NCS
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Table 1. Job descriptions by NCS Al subcategory
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Job label

Summary of job description

Al platform construction | Building and optimizing platforms, infrastructure, and interfaces for Al service implementation

Al service planning )
scenarios

Establishing Al service goals, analyzing requirements, and planning service models and

Al modeling models

Securing and processing training data, extracting features, and developing and optimizing

Al service operation
management

Operating, monitoring, and maintaining the quality of deployed Al services

Al service implementation | Analyzing, designing, developing, testing, and deploying services based on modgling results

Al traini '
training data construction data

Acquiring, storing, labeling, integrating, transforming, and validating the quality of training

ive Al engineeri
Generative Al engineering products

Selecting and training generative Al models, and developing and validating customized

Note. The job labels are author-translated from the official Korean NCS subcategory names; the official Korean labels were used as

reference labels in the experiment.
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Unit of analysis | 1 job posting
Initial number 315
collected

Final sample size

284 (after preprocessing)

Collection period

Dec. 2025-Mar. 2026

Input fields

main duties, qualifications,
preferred qualifications

Label system

seven Al subcategories under NCS

Exclusion criteria

duplicate postings, insufficient
information, postings not classifiable
into a subcategory
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Table 3. Search keywords for data collection

Job label Search keywords
Al platform Al infrastructure, model serving,
construction Al systems, Al platforms

Al service planning

Al service planning, Al
experience design

Al modeling

Model development, model
tuning, Al engineer

Al service operation

Al service ops, Al platform ops,

management Al system ops, MLOps
Al service Al service development, Al
implementation applications, model serving
Al training data Al data, dataset development,
construction data preprocessing
Generative Al LLM development, multimodal
engineering Al, LangChain, Al agent

Note. Job labels and search keywords are presented in their

original form to ensure

reproducibility and preserve meaning.
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Table 4. Reference label dataset composition

5 AMESD HAE MHe| Zu thE oAl
Table 5. Representative examples of preprocessing results

for job posting text

Job label Count %
Al platform construction 28 9.86
Al service planning 44 15.49
Al modeling 30 10.56
Al service operation management 27 9.51
Al service implementation 55 19.37
Al training data construction 40 14.08
Generative Al engineering 60 2113
Total 284 100.0

Note. Job labels follow the English labels presented in Table 1.
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No| Job label Example of preprocessing

[Key Responsibilities] Design a shared
GPU platform (GPUaa$S) that enables
multiple teams to efficiently utilize GPU
resources, and develop a reliable AP
gateway and security filtering system to
handle high volumes of Al model
requests. Prepare technical presentations
and roadmaps based on the proposed
architecture for effective communication
with clients.

[Qualifications] Experience leading
infrastructure design or public-sector Sl
projects as a Project Leader (PL), with
an in—depth understanding of Kubernetes
(K8s) and containerized environments.
Experience building systems in
closed—network environments with
stringent network security requirements.
[Key Responsibilities] Design, train,
evaluate, and improve medical imaging
Al models, enhance Al model R&D
efficiency using ML frameworks, and
analyze research trends in medical Al.
[Qualifications] Proficiency in developing
Al models with PyTorch, experience with
development and code management in
Git- and cloud-based collaborative
environments, and the ability to
document work outcomes and ideas and
communicate effectively in English.
[Preferred Qualifications] Strong interest
in the latest medical imaging Al research
and development trends, clear
communication skills based on logical
thinking, and the ability to efficiently
develop and validate models using Al
tools.

Note. Job labels are shown in English, while examples are
retained in Korean as model input texts.
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Table 6. Automatic mapping model design

Model Ko-SBERT \ GPT-4o-mini
Input  |Job posting text + NCS reference text
Output  |Top—1 and Top-3 subcategories

Cosine similarity Prompt-based
calculation after classification and
sentence embedding|candidate inference
Consistent similarity |Contextual reasoning,
calculation, high ability to handle

Processing
method

Strengths

reproducibility complex expressions
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Table 7. Experimental settings

Evaluation -
No Model method Description
E1 | Ko-SBERT 1:1  |Comparison between the
Top-1 prediction and the
E2 |GPT-4o-mini 141

reference label
Evaluation of whether
the reference label is
included in the Top-3
candidates

E3 | Ko-SBERT 1:3

E4 | GPT-4o-mini 1:3
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Table 8. Overall performance comparison by mapping
condition

Model | CVAMRION e [ R | M | TaA
method

Ko-SBERT | 11 |0412|0.545(0408/0.391| -

GPT-do-mini | 111 |05670640|0572|0557| -

Ko-SBERT | 13 | - | - | - | - |os#

GPT-4o-mini 1:3 - - - - 10.838

A: Accuracy, MP: Macro Precision, MR: Macro Recall,
MF: Macro F1-score, T3A: Top-3 Accuracy

1:1 u}%5(Top-1)°I 4= GPT-do-mini 7]¥+ LLM #
9] 44%5°] Accuracy 0.567, Macro Fl-score 0.557=
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Table 9. Performance comparison by job label and model

Job label Model P R F1 N
Al platform | Ko-SBERT | 0.378 | 0.607 | 0.466 08
construction | GPT-4o-mini| 0.304 | 0.500 | 0.378
Al service Ko-SBERT | 0.800 | 0.182 | 0.300 "
planning GPT-4o0-mini| 0.867 | 0.886 | 0.876
Al modeling Ko-SBERT | 0.520| 0.433 | 0.473 90
GPT-4o-mini| 0.543 | 0.833 | 0.658
Al senvice | Ko-SBERT | 0,600 | 0.1110.188
operation 27
management GPT-4o-mini| 0.684 | 0.481 | 0.565
Al service Ko-SBERT | 0.5710.145| 0.232 55
implementation | GPT-40-mini| 0.450 | 0.655 | 0.533
Al training data | Ko-SBERT | 0.674 | 0.725| 0.699 40
construction | GPT-4o-mini| 1.000 | 0.250 | 0.400
Generative Al | Ko-SBERT | 0.275 | 0.650 | 0.386 &0
engineering | GPT-4o-mini| 0.632 | 0.400 | 0.490

P: Precision, R: Recall, F1: F1-score, N: sample size
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Table 10. Major misclassification patterns in 1:1 mapping

Model Actual Predicted Freq.
Ko-SRERT | Al service Gengrahvg Al U
implementation engineering
Ko-SBERT Al service Gengrahvg Al %
planning engineering
GPT-do-miri Gengratlvg Al | Al service 19
engineering implementation
GPT-40-mmini Al trammgldata Al pla’rform 18
construction construction
F 119 2F 7% €4 23 Ko-SBERT &
9] 67.1%, GPT-4o-mini 2E7F2 66.7%7} A 2
7 EFol skt
E 1. 2F 7Y At dlE(d oid 7%
Table 11. Counts and proportions by error type in 1:1
mapping
Model Similar .JOb Other Total
confusion
112 cases 55 cases
KomSBERT 67.1% | (32.9% 167
L 82 cases 41 cases
GPT-4o-mini (66.7%) (33.3%) 123
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