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Analysis of Massive Scholally Keywords using Inverted-Index based
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Abstract Digital documents such as patents, scholarly papers and research reports have author keywords which
summarize the topics of documents. Different documents are likely to describe the same topic if they share the same
keywords. Document clustering aims at clustering documents to similar topics with an unsupervised learning method.
However, it is difficult to apply to a large amount of documents event though the document clustering is utilized
to in various data analysis due to computational complexity. In this case, we can cluster and connect massive
documents using keywords efficiently. Existing bottom-up hierarchical clustering requires huge computation and time
complexity for clustering a large number of keywords. This paper proposes an inverted index based bottom-up
clustering for keywords and analyzes the results of clustering with massive keywords extracted from scholarly papers
and research reports.
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1: loop
2:  build an inverted index for features x clusters
3:  build centorids for clusters C
4:  F={}
5:  for each c¢q in C
6: select important g-grams using TF-IDF
7. search candidate clusters using the inverted

’ index with the selected g-grams

*

8: select Cc, by computing score(cq,co)
9 store (cqﬁcz,score) in F

’ if score(cq,cz) >T
10: if F is empty, stop merging

*
1 select (C%CO) with the highest similarity score
in F and merge them

A, seAdAE 24w dEss ol
(label) 71922 Ae@eh 7 23S gEais 719
& Adshs 7 Aw e 7P R BE 719
=5 Agshs ot 12]. 18y NESvE oy b
F 7197t obd B EAFTE & =ReME 7 2
3 e={kika,...ka} ol A F o] MERZo|=8} FA}
= A7 VY e 71958 AdEdth A8 AR
A 4919 AR FARe AR I frakebe,
HAEHownE 74 oo 719 = kol tisiA &2 FAE
o} o] FAEE 747} Aol etk

k= argmax e Score (k,c) ®)

3.1 HloJE
2 =3dAe gEEi(papen)d  ATRIA

(research report)ell )&= 7191=E FE31 A-E-315H.

AT
FE 1 ARSEE dlolH SAE Eosth tE IM Sk
E=REF 021M ATRTHZRE g2k 3M 7)9=9}
0.5M 7|9 EE FE3A AA 4 FolA 719=%
7R AL 9l A9 HE2 48%olt) o] T Fu-E Al

=
A3t 1,393,329709] 1R3 FH=E SR



S| Eerel=EA] A9d AlE, 2018

Table 1, Data statistics

Type # docs # keywords #k(i(})zcvso;z’iisth
Paper 1,323,658 2,986,414 659,902
Report 212,651 480,854 79,324
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o) 719 e daa gof ew TAHE oy daol
o} ofut £AF 5 ek EE A9 Eol L8 E
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Fig. 4. Keyword samples
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Seq Korean English Members
1 |gEtedsy Finite Element Method 846
2 [AERsd Analytic Hierarchy Process 486
3 [=2 Elderly 456
4 |Et4dg ZE EaliE Carbon Fiber Reinforced Plastics 339
5 [ElFEs Regression Analysis 324
6 [DEA HolE AEHA |Polymer Electrolyte Membrane Fuel Cell 94]
7 |8ER ¥YEE Genetic Algorithm 94]
8 [A7l=sd Self-efficacy 93
L EEE Quality of life 90|
10 [MEFE signal transduction 89
11 [AT o x| Renewable energy 87
12 [BEE Satisfaction 87
13 Taguchi Method 86
14 [SE8FH Apartment 85
15 [SHelgFE academic achievement 85
16 |D2FETE Fatigue Crack Growth 82
17 |CHEH S99 Multibody Dynamics 82
18 [=XIsH4 Numerical analysis 82
19 |DE2sfa 0y blast furnace slag 80|
20 |HRekE Job satisfaction 79

Fig. 5. Samples of top-20 cluster labels
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No: 1

1D: 621222

Label:

114909 QBRAY Finite Element Method

Keywords: 282

1: 1114909 ("85 24", "Finite Element Method") 615
2 1115058 ("8t Q4844", "Finite Element Analysis”) 464
3 1114890 ("RTHRAE", "FEM™) 349
4: 1115074 ("§2t240143", “Finite element analysis”) 237
5 1114872 ("Rt 48" 217
6: 1115014 ("Rt 484", ™) 186
T 1114926 ("2 4 #", "Finite element method") 174
8: 1115105 ("2 Q434" “finite element analysis") 140
9: 1114954 ("Rt A" "finite element method™) 112
10: 1115049 ("Rt 4543 "FEM™) 106
273 1115108 ("8t 454 4" "finite element method stressa 1
274: 1115111 ("8 Q4344", “finite element study”) 1
275 1115110 ("85 4-544", “finite element method(FEM)") 1
276: 1115113 ("8 2t2 404", “finite elementary analysis”) 1
277 1115112 ("Rt L84, “finite element”) 1
278: 1115115 ("§ 22404 4", “finite-element analysis”) 1
279: 1115114 ("85 Q4-844", “finite elements method analys 1
280: 1115117 ("8 Q484" "genetic algorithm") 1
281: 1115116 ("85 2 4-544", "frame ratio”) 1
282: 1115118 ("§2r2 404 4", "meshing”) 1

Fig. 6. Sample cluster detail for “Finite Element Method”
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