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Quantitative and Qualitative Considerations to Apply Methods for
Identifying Content Relevance between Knowledge Into Managing
Knowledge Service
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ABSTRACT

Identification of associated knowledge based on content relevance is a fundamental
functionality in managing service and security of core knowledge. This study compares
the performance of methods to identify associated knowledge based on content relevance,
i.e., the associated document network composition performance of keyword-based and
word-embedding approach, to examine which method exhibits superior performance in
terms of quantitative and qualitative perspectives. As a result, the keyword-based approach
showed superior performance in core document identification and semantic information
representation, while the word embedding approach showed superior performance in
F1-Score and Accuracy, association intensity representation, and large-volume document
processing. This study can be utilized for more realistic associated knowledge service
management, reflecting the needs of companies and users.
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Keyword-based Approach
Common keyword- Keyword-based
Keyword Thesaurus 2
. > L —> based document —> associated
extraction application oo
Actual linking document network
Tt document
document [ o
selection A Word Embedding Approach
Learning document vector Threshold-based Embedding-based
model > &semanticdist. —> semantic dist. associated
construction identification filtering document network

(Figure 1) Procedure to compose associated document network
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(Figure 3) Word Embedding-based Associated Document Network
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(Table 2) Performance by Keyword-based

Approach
Actual Actual
Positive Negative
Predicted Positive 22 36
Predicted Negative 6 26
Precision : 379 %
Recall : 786 %
F1-Score : 512 %
Accuracy 533 %

(Table 3) Performance by Word Embedding

Approach
Actual Actual
Positive Negative
Predicted Positive 16 4
Predicted Negative 12 o'
Precision : 80.0 %
Recall : 571 %
F1-Score : 66.7 %
Accuracy : 822 %
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(Table 4) Degree centrality & correlation

Word
embedding

doc#1 0.3333 0.7778 0.2222
doc#2 0.5556 0.7778 0.2222
doc#3 0.3333 0.7778 0.2222
doc#4 0.3333 0.5556 0.1111
doc#o 0.4444 0.7778 0.3333
doct6 0.2222 0.5556 0.2222
doc#7 0.3333 0.5556 0.2222
doc#8 0.2222 0.7778 0.4444
doc#9 0.2222 0.5556 0.1111
doc#10 0.1111 0.3333 0.1111

Actual Keyword

Spearman RCC(n = 10, a = 0.05)

Actual-Keyword : 0.6578
Actual-Word embedding : 0.4068
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A

Closeness centrality<}, 2} 7|HS £33 A%
A YEY =9 ¥4 Closeness centrality 7}
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(Table 5) Closeness centrality & correlation

Word
embedding

doc#l 0.4091 0.8182 0.2222
doc#2 0.5625 0.8182 0.2222
doc#3 0.4091 0.8182 0.2222
doc#4 0.4091 0.6429 0.2540
doc#o 0.6000 0.8182 0.3556
doc#6 04737 0.6923 0.2963
doc#7 0.5000 0.6429 0.2963
doc#8 0.4500 0.8182 0.4444
doc#9 0.3750 0.6923 0.1111
doc#10 0.2813 0.5294 0.1111

Spearman RCC(n = 10, a = 0.05)

Actual-Keyword : 0.4935
Actual-Word_embedding :  0.7492
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