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Abbreviation Disambiguation using Topic Modeling

Woon-Kyo Lee - Ja-Hee Kim' - Junki Yang

In recent, there are many research cases that analyze trends or research trends with text analysis. When
collecting documents by searching for keywords in abbreviations for data analysis, it is necessary to disambiguate
abbreviations. In many studies, documents are classified by hand-work reading the data one by one to find the
data necessary for the study. Most of the studies to disambiguate abbreviations are studies that clarify the meaning
of words and use supervised learning. The previous method to disambiguate abbreviation is not suitable for
classification studies of documents looking for research data from abbreviation search documents, and related
studies are also insufficient. This paper proposes a method of semi-automatically classifying documents collected
by abbreviations by going topic modeling with Non-Negative Matrix Factorization, an unsupervised learning
method, in the data pre-processing step. To verify the proposed method, papers were collected from academic DB
with the abbreviation ‘MSA’. The proposed method found 316 papers related to Micro Services Architecture in
1,401 papers. The document classification accuracy of the proposed method was measured at 92.36%. It is
expected that the proposed method can reduce the researcher's time and cost due to hand work.
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2.1 ©o| Zo|M siA(WSD; Word Sense
Disambiguation) ¢+t

o] SO i At Aol AZ(NLP)Y QlF
A S(AD AT A 22 TAZ, 19507 E 7|4 H
o TolA =8 IAAGITE dAol= ol Fo4d 3
o ARdlo] A2y AFAls oke] =4 wA| F o)
U= gol QltkBevilacqua, M. et al.(2021)).

o] Fo4 sar Al ©ol9] oulE HEe| 517
Qs F 7HA o g dAte]olgltt skt AT 2
& 4] 7]8ke) Wiroar ohE shub theke] W] |
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2 WS WA sk o] viste] 2 e UE
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BAE WE7] 414 $tiKim, M.& Kwon, H.-C.(2021)).
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8 38 4 gl 297 Bot ofele B2 o} gt}
(Charbonnier, J.&Wartena, C.(2018)). 2Foj9] Quj& o
3] 517 9It 2 AT Wez tho] Yug(word
embedding)®] 31L}1 TE-IDF(Li, C., Ji, L.&Yan, J.(2015)),
APl 2 meel BERTE o} §3h7]uk(Zhong, Q. Zeng
et al.(2021)), H] A= 8} HHH(Ciosici, M. et al.(2019))
& o = tok A7l AaEolgld.
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2.2 HI2x &3 235(NMF; Non—Negative Matrix
Factorization)Z 0|25t A 23 1

NMF= 3841 o]gsto] 2H H49] ZAE 2
231 Bt o]t Lee, D.&Seung, H. S.(2000)). 01} <=
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FEZ Folfgte}. walE on|E4 WH} ofuHs
o] 03} = ghoz FFE7| wiZol] ¢ dHolEE utefst
717} EH(EH(2007)).
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H. (2020)).
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SZlDKSalton, G.&Buckley, C. (1988), Lee, J. H. et al.
(2019)).
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Fig. 2. Matrix decomposition of documents using NMF
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Fig. 3. How to classify documents for abbreviation search
using topic modeling
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Table 2. 2nd Clustering Result

Table 1. Ist Clustering Result Topic Number of papers Result
Topicl 18 related
Topic Number of papers Result Topic2 66 not related
Topicl 243 not related Topic3 29 related
Topic2 51 related Topicd 13 related
Topic3 90 not related Topics 5 related
Topic4 66 not related Topic6 45 related
Topic5 54 not related Topic7 55 related
Topic6 65 not related Topic8 61 related
Topic7 37 mixed Topic9 9 not related
Topic8 25 not related Topicl0 23 not related
Topic9 72 mixed Topicl1 9 related
Topic10 15 mixed Topic12 4 related
Topicll 40 not related Topicl3 13 not related
Topicl2 41 not related Topicl4 18 related
Topic13 96 mixed Topicl5 5 related
Topicl4 55 related Topicl6 39 mixed
Topicl5 23 not related Topicl7 28 related
Topicl6 16 mixed Topicl8 5 mixed
Topicl7 8 not related Topic19 30 not related
Topicl8 64 not related Topic20 25 mixed
Topicl9 23 not related Topic21 30 not related
Topic20 62 mixed Topic22 33 related
Topic21 33 not related Topic23 40 related
Topic22 79 related Topic24 23 not related
Topic23 143 mixed Sum 626
Sum 1,401
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17} 221 &5 A9 9] Aibs 25 fE22(Confusion
Matrix)Z 0] 85}0] Table 31} Table 49} Zo] Az]=|Sick.

Table 3. 1st Topic Modeling Confusion Matrix

Predicted
Sum
True False
Positive 171 205 376
Actual -
Negative 14 1,011 1,025
Sum 185 1,216 1,401

A & (Precision) = 171 / ( 171 + 14 ) = 92.43%

A& -&(Recall) = 171 / ( 171 + 205) = 45.48%

A& % (Accuracy) = (171+1,011) / (171+205+14+1,011)
= 84.37%

F1-Score = 0.6096

Table 4. 2nd Topic Modeling Confusion Matrix

Predicted
Sum
True False
Positive 316 60 376
Actual
Negative 47 978 1,025
Sum 363 1,038 1,401

A9 &= (Precision) = 316 / (316 + 47) = 87.05%

A& -&(Recall) = 316 / (316 + 60) = 84.04%

A &%= (Accuracy) = (316 + 978) / (316 + 47 + 60 + 978)
= 92.36%

F1-Score = (.8552
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Table 5. Result of Confusion Matrix

Value Ist. 2nd Change
Recall(%) 45.48 84.04 38.56
Accuacy(%) 84.37 92.36 7.99
Precision(%) 9243 87.05 -5.38
F1-Score 0.6096 0.8552 0.2456
Success(Paper) 171 316 145
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