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ABSTRACT

Link reduction algorithms such as pathfinder network are the widely used methods to overcome
problems with the visualization of weighted networks for knowledge domain analysis. This study
proposed NetRSQ, an indicator to measure the goodness of fit of a link reduction algorithm
for the network visualization. NetRSQ is developed to calculate the fitness of a network based
on the rank correlation between the path length and the degree of association between entities.
The validity of NetRSQ was investigated with data from previous research which qualitatively
evaluated several network generation algorithms. As the primary test result, the higher degree
of NetRSQ appeared in the network with better intellectual structures in the quality evaluation
of networks built by various methods. The performance of 4 link reduction algorithms was tested
in 40 datasets from various domains and compared with NetRSQ. The test shows that there
is no specific link reduction algorithm that performs better over others in all cases. Therefore,
the NetRSQ can be a useful tool as a basis of reliability to select the most fitting algorithm
for the network visualization of intellectual structures.
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CL2 | AFUA 1A S EE! HAtolE 32| %Y, H&(1999)
CW1 | 9x)34s} HolgAEd ol 85| oA, AF31(2006)
CW2 | 93t dojEAEd U23gE | 110 oA, 23A(2011)
CW3 | tAE =AM dolgAEd ol 120 | Lee, Kim, Kim(2010)
CW4 | SEd|olH dojEAEd tho] 63| o4& Z3873(2022)
CW5 | ZA & AR7|AL dolsAEd ol 183| 44 *%J

CW6 | HgAst dojEAEd oy 11| 4, o1A(2019)
CW7 | Zxst dolgAEd ol 56| T35 olAI&(2016)
CW8 | =} A1} dojgAEd o 92| g, olAIH(2020)
CW9 | A dolgAEd ol 86| oA, 17(2016)
CW10 | =ahA %3t dojgAEd o 108| A4 4

DBI | &g TR A% il 268 | &89, A7, olA&(2019)
DCl | =AM THEAIE il 91| ol AI8-(2020) &
DC2 | 2= HolH TAEAIE il 66| oA, A-27(2022) #A
DC3 | 984 THEAIE il 191 ©lA€(2017)

DC4 | Agdret THFAUE il 158 | olAl&, #/431(2013)
DP1 | oAt B Lo FHAZEHAY | £ 148 | 7120}, o)A #(2016)
DS1 | AFiEH THFAIE il 58| 2733, olAI&(2019)
JC1 | okt AFAINE A 116 | 2248, olA1&(2012)
JC2 | 9efgt AEA IS Ad 38| ©1A1%(2019)

KBl | 2Zd|°]H 719 =X AT o 63| oA, 273(2022)
PF1 | Q&0 AA fEA 220 ERET 63| Kim, Lee, Park(2009)
PF2 | AR3 Z2udy Ay 85| A=, o)A8(2007)
PF3 | AA & z2udy o 140 | ©]41-8-(2008)

PF4 | AA k% zZ2d SHEof 38| #48l, olA&(2019)
PF5 | A Z23de A 36| o1&, A574(2016)
PF6 | ORI A3 R D A 54| Lee, Kim, Kim(2010)




245

1FAAE BN ATE RS A P2 A SueFe HFE 54
(E 5) 407H H|o|E{ofl CHEF 7| NetRSQ =X Z1t
NetRSQ (Z& oFe £=9)) NetRSQ Hzuiv] A5
ERLE] CBNet- | CBNet- | CBNet- | _ CBNet- | CBNet- | CBNet-
PrNet COMP WAVE WARD B | PRNet | oy | wavE | WARD
ABL | 03438 (1) | 02385 (2) | 02344 (3) | 01284 (4) | 02363 | 145 | 1009 | 0992 | 0543
AB2 | 01511 (4) | 01575 (3) | 01815 (1) | 01733 (2) | 01659 | 0911 | 0950 | 1094 | L045
ACL | 03582 (2) | 01523 (4) | 02651 (3) | 04144 (1) | 02975 | 1204 | 0512 | 0891 | 1393
AC2 | 03187 (1) | 01787 (3) | 03144 (2) | 01149 (4) | 02317 | 1376 | 0771 | 1357 | 049
AC3 | 02841 (2) | 02352 (3) | 01616 (4) | 03076 (1) | 02471 | 1150 | 0952 | 0654 | 1245
AC4 | 01964 (2) | 01361 (4) | 01620 (3) | 02209 (1) | 01789 | 1098 | 0761 | 0906 | 1235
AC5 | 01839 (2) | 01552 (4) | 01710 (3) | 02067 (1) | 01792 | 1026 | 0866 | 0954 | L153
AC6 | 02408 (1) | 01891 (3) | 01994 (2) | 01765 (4) | 02015 | 1195 | 0939 | 099 | 0876
APL | 02215 (1) | 02145 (2) | 01939 (3) | 01305 (4) | 01901 | 1165 | 1128 | 1020 | 0686
AP2 | 02406 (2) | 01653 (4) | 02789 (1) | 02053 (3) | 02225 | 1081 | 0743 | 1253 | 0923
AP3 | 06204 (1) | 05212 (4) | 06070 (2) | 06041 (3) | 05004 | 1066 | 0883 | 1028 | L1023
ARL | 01240 (3) | 01889 (1) | 0.1429 (2) | 00835 (4) | 0.1348 | 0920 | 1401 | 1060 | 0619
CL1 | 02143 (2) | 01286 (4) | 02344 (1) | 0155 (3) | 01832 | 1170 | 0702 | 1279 | 0849
CL2 | 04473 (2) | 04494 (1) | 03828 (4) | 04075 (3) | 04218 | 1061 | 1066 | 0908 | 0966
CWI | 00384 (4) 00726 (3) | 00822 (2) | 0088 (1) | 00705 | 0545 | L1031 | 1167 | 1258
CW2 | 04841 (3) | 05160 (1) | 04713 (4) | 04875 (2) | 04897 | 0989 | 1054 | 0962 | 099%
CW3 | 0275 (2) | 03315 (1) | 02212 (4) | 02344 (3) | 02657 | 1037 | 1248 | 0833 | 0882
CW4 | 00492 (4) | 00971 (1) | 00831 (2) | 00718 (3) | 00753 | 0653 | 1290 | L1104 | 0954
CW5 | 01033 (3) | 0.0965 (4) | 0.1561 (1) 01112 (2) | 01168 | 0885 | 0826 | 1337 | 0952
CW6 | 00983 (2) | 01016 (1) | 0.0975 (3) 0 (4) | 00886 | L1109 | 1147 | 1100 | 0643
CW7 | 01482 (3) | 01439 (4) | 0.1942 (1) 01832 (2) | 01674 | 0885 | 0860 | 1160 | 1.09%
CW8 | 0039 (4) | 00529 (2) | 00599 (1) | 00488 (3) | 00503 | 0786 | 1052 | L191 | 0971
CW9 | 01989 (2) | 02318 (1) | 01927 (3) | 01480 (4) | 01929 | 1031 | 1202 | 099 | 0767
CWI0 | 00228 (4) | 00423 (1) | 00304 (2) | 00273 (3) | 00307 | 0743 | 1378 | 0990 | 0889
DBL | 00104 (3) | 00223 (2) | 00247 (1) | 00029 (4) | 00151 | 0690 | 1479 | 1638 | 0192
DCL | 00817 (3) | 01123 (2) | 01172 (1) | 00234 (4) | 00837 | 0977 | 1342 | 1401 | 0280
DC2 | 02414 (2) | 02549 (1) | 01370 (4) | 02182 (3) | 02129 | 1134 | 1197 | 0644 | 1025
DC3 | 01154 (1) | 00762 (3) | 01006 (2) | 00651 (4) | 00893 | 1292 | 0853 | 1126 | 0.729
DC4 | 02094 (1) | 01324 (4) | 01676 (2) | 01414 (3) | 01627 | 1287 | 0814 | 1030 | 0869
DPL | 01830 (2) | 01293 (3) | 02306 (1) | 00751 (4) | 01545 | 1184 | 0837 | 1493 | 0486
DSL | 00922 (2) | 00682 (3) | 01174 (1) | 00227 (4) | 00751 | 1227 | 0908 | 1563 | 0302
JC1 | 04155 (1) | 02781 (4) | 03525 (3) | 03818 (2) | 03570 | 1164 | 0779 | 0987 | 1070
JC2 | 02842 (4) | 03247 (2) | 03087 (3) | 03403 (1) | 03145 | 0904 | 1033 | 0982 | 1082
KBL | 02238 (2) | 02108 (3) | 02330 (1) | 00559 (4) | 01809 | 1237 | 1165 | 1288 | 0309
PF1 | 01066 (2) | 00704 (4) | 01166 (1) | 00915 (3) | 00963 | 1107 | 0731 | 1211 | 0950
PF2 | 03758 (1) | 03012 (3) | 03620 (2) | 02848 (4) | 03310 | L136 | 0910 | 1094 | 0861
PF3 | 02390 (3) | 03607 (1) | 03468 (2) | 01400 (4) | 02716 | 0880 | 1328 | 1277 | 0515
PF4 | 02449 (3) | 02779 (2) | 03248 (1) | 02313 (4) | 02697 | 0908 | 1030 | 1204 | 0858
PF5 | 03725 (1) | 02972 (3) | 02979 (2) | 00359 (4) | 02509 | 1485 | 1185 | 1187 | 0143
PF6 | 02597 (3) | 01995 (4) | 03094 (2) | 03649 (1) | 02834 | 0916 | 0704 | 1092 | 1288
At 02217 01978 02166 01816 1052 | 1002 | LI | 08%
Zht | 02179 01720 01941 01447 1074 | 0981 | 1094 | 086
w783 01361 01214 01211 0.1407 0207 | 0226 | 0213 | 0314
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CE 6y 2+ 719 4074

HIOIE{E NetRSQ =% &A|

PFNet CBNet-COMP CBNet-WAVE CBNet-WARD
19 3 10 (25.0%) 10 (25.0%) 13 (32.5%) 7 (175%)
29 3¢ 15 (37.5%) 7 (175%) 13 (32.5%) 5 (125%)
39 3 9 (22.5%) 11 (275%) 9 (225%) 11 (275%)
49 3 6 (15.0%) 12 (30.0%) 5 (125%) 17 (42.5%)
A 40 (100.0%) 0 (100.0%) 40 (100.0%) 0 (100.0%)
0.6- o L

0.4-

NetRSQ

02-

0.0-

CBNet:COMP CBNet-WARD
method

method

B3 CBNetcOMP
B CBNet-WARD
B3 CBNetWAVE

B3 PFNet

' '
CBNet-WAVE PFNet

<E 8> 407 TiO[E{ofl CHEE 7|E NetRSQ £ 23t 2%

NetRSQ 5 #telE 370 Het o] thg-3#i
of thgh ¥ 2444 71*H2] Friedman HAS

2 e Aol A= patel 0.02452A 7]

W ZF A Aol7t B% el SAHL
2 38Kt AR A4S 918141 Bonferroni
73S £3} Conover-Inman A3S 33
A, 95% Frolgol A w2919 CBNet-
WAVE?®] NetRSQ®} %7 49121 CBNet-WARD

©] NetRSQ7F BAIHCE frefet o7t = A
o= YeRR(p=0.04), it 19191 PFNete]
NetRSQ$} CBNet-WARDS] NetRSQE= EA)
Ho2 frefalA] ek AR UeRdtip=0.13).

AEAR AT NetRSQ Hit #ol7t 7H &
PFNet#+ CBNet-WARD 7+e] EA2{¢1 2jo)
= FskA g2, olHth NetRSQ He #F
017} A2 CBNet-WAVE$ CBNet-WARD
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1
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o ¥

Zzrel a7l Hiolth NetRSQ 54
& HlolE o] 5ol A #5-HH, 53] &
ok sk= 7HA19] 7t BoAH U EHA w3
oA WA 7+ Ag)7E A ElolE el HlsiA <}
=g 7FsAel ¥ AR AAZ 7} HlolH 9
TFE(RA 7)ok NetRSQ x| 9ke] 7gaAl+
£ el PFNet -0.357, CBNet-COMP
+ -0.285, CBNet-WAVE+ -0.324, CBNet-
WARD+= -031022A] 34 -0.3199] #4344
FHAATE Dol = RS NetRSQ= HF
2 Esks Aol Sl Aotk webd 7t )

o ri

0.8-

NetRSQ diveded by mean

0.4-

CBNet:COMP CBNet:WARD

2 AR 93EE) AR 24 247

o

915

o

o]E19] NetRSQ HF2Z 7+ 72l NetRSQ
FAE UrolM AuEd 7Y 7+ dsAtolE
o 53 AdE  lth

(£ 59 L% tolHd A5 HdS
Z UFo] B3 NetRSQ #HS A2,
(9 Dol BAE 3o £25 A AT
NetRSQ #e] a3 Tk 47K 719 Fol
A PENeto] 7F8 =291, dlole] ©=2 2k} 470
71He] Hd A2 B3 NetRSQ 7o) A
3} S99k CBNet-WAVEZF 7FE =2 AC
2 vepdth 819 CBNet-WAVES} PFNet,
CBNet-COMP Aole] NetRSQ ol 57
Ao FoJakA] ekt

method

B3 CBNet-COMP
B3 CBNet-WARD
B3 CBNet-WAVE

B3 PFNet

CBNet-WAVE PFNet

Network representation method

(I3 9> 4070 HiolE{of CHEH 7|HE NetRSQ £F ZIHE
HOIHE X dS2= Lz #4° 2%
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