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Abstract Risk in a construction project is an important process management factor that determines the
success of the project. Several domestic researchers have published research results on various
risk-related topics that can occur in construction projects. The research results contain information of
a tacit nature of interest or issue at the time of publication. It was judged that the information could
be used as useful data for risk management and forecasting if we understand how the information of
interest or issue in a central position in the construction project risk has changed over time using
network centrality. For this purpose, titles and summaries of academic papers, dissertations, and
periodicals available online were collected, and basic data were extracted. DC, EC, and Katz centrality
were used to measure the central position of words in the network. At this time, we thought that the
word in the central position could serve as a keyword that represents the neighboring words. We looked
at how keywords changed over time in relation to the relationship between keywords with high
importance, the trend of construction orders, and the process stage. The limitations of the results of this
study and additional studies are presented.

Keywords : Construction Risk Management, Network Centrality Analysis, Eigenvector Centrality, Katz
Centrality, Trend Analysis
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‘ Result analysis ’»*‘ Schematize and interpret changes in weight of keywords by period

—{ Measure the TF-IDF based keywords frequency
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*‘ Present research limitations and additional research

Fig. 1. Research procedure of this study
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Table 2. Number of extracted words for analysis
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Table 4. Top 10 keywords and distribution of DC

Period | '00~'05 | '06~'10 | '11~'15 | '16~'21 whole
hierarchy [developme| order contract | market
(0.038), | nt(0.029), |intakes(0.0| (0.042), (0.048),
decision |configurati 52), market order
(0.035), |on(0.029),| market (0.037), |intakes(0.0
contract | revenue | (0.042), |debouchm 40),
(0.035), (0.027), |hierarchy(0 ent hierarchy
system form .039), (0.0306), (0.038),
(0.031), (0.027), |developme| result contract
market bid nt(0.034), | (0.029), (0.037),
Top (0.031), (0.024), uses informatio |developme
10 factor | response | (0.034), | n(0.027), | nt(0.037),
words | (0.031), | (0.022), scale |developme| uses
intention | market (0.028), | nt(0.025), | (0.036),
(0.024), (0.022), industry |deduction(| model
build  |company(0| (0.026), 0.025), (0.033),
(0.021), .022), perform | revenue | system
model |prediction(| (0.026), (0.025), (0.032),
(0.021), 0.022), |continuing| system effect
classificati|  uses 0.026), | (0.025), | (0.031),
on(0.021) | (0.022) system expert result
0.024) | (0.025) | (0.028)
Mean 0.007 0.006 0.005 0.005 0.004
STD.
DEV. 0.006 0.005 0.006 0.005 0.005
Min 0.003 0.002 0.002 0.002 0.001
Max 0.038 0.029 0.052 0.042 0.048
Degree
Ce‘z;rah 3106 | 2363 | 4717 | 3731 | 438
Index(%)

3.3.2 EC A+ &4

Table 5= EC 2402 Bdf 42 A< 1079 719
Lot YEYIAA = vAE= AFE HEhd Zo]
o} AA 717telA 27 719959 AL7F 0.6972A4 7t
=30, A 10719 7R EY Bt Ag= AA 719
9] H4#A2Q1 0.00300 Hlsf 684 o] =2 AR &
A=) olEt A= A9 10719 71HE7F M ES
oA FRE7L F ol LEET AMFor AFH
A7} sjAg 4= Qlet. E3E, EC Al 7] #F HA}
7} 0.02984 DCY| #E W] || H2}o] Fo] &
Aoz yepyttt $HH, 0.0005 °lste] AFE 2= 7]
AE7} 39070 2A o] =2]= HA| F1FEAA 33.2%E
A5kt 71ZER E o 249 719ES] Age= B

& Aol Blsf oF 167.58 ol w& ACR &
o} 16~2140°4 ‘454’ 7195 Al & <99
‘27 7190l His) 2,84 oo w& dFHS A=
202 FHEUct. TF-IDFY 49 7191=9] 7H5A]et
HlwSHE 06~10¥0l4 A, A8 59 719=%
11~1590llA ‘A, 16~2190A ‘27 719=7t A
9] =918 AAsHgltt. #E WA= TF-IDFIA 3793
7RsA Et Wekoy DCHEth= =3iTh

o
i
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Table 5. Top 10 keywords and distribution of EC

Period | '00~'05 '06~'10 '11~'15 '16~'21 whole
decision [developme]| decision |small and| decision
(0.686), | nt(0.399), | (0.670), medium | (0.679),
intention | housing | intention | (0.700), | intention
0.627), | (0.398), | (0.633), |landscape| (0.665),
model option support | (0.249), | support
0.274), (0.391), (0309), |engineerin| (0.192),
proposal real finance | g(0.127), finance
0.076), (0.288), (0.193), System (0.120),
procedure(|prediction(| system 0.074), model
Top 0.061), 0.286), (0.059), |informatio| (0.114),
10 chance model strategy | n(0.064), [developme
words | (0.061), | (0.283), | (0.046), |deduction | nt(0.069),
function | public | hierarchy | (0.054), | decision
0.061), 0.275), (0.043), result maker
propel |abandonm solid (0.054), (0.067),
(0.060), ent (0.043), lack strategy
added (0.202), |developme| (0.054), (0.059),
value |investment| nt(0.041), | company | system
(0.060), | (0.165), model (0.44), (0.044),
tree uses (0.024) change | hierarchy
(0.060) | (0.161) (0.037) | (0.040)
Mean 0.01 0.014 0.004 0.005 0.003
STD.
DEV. 0.058 0.047 0.04 0.041 0.029
Min 0 0 0 0 0
Max 0.686 0.399 0.67 0.7 0.679

3.3.3 Katz &M A=+ &1
Table 6 Katz $44 £4
Ao AZH ol 7|¥=e] &
9] 10719] 719 =0t VIERIFoNA AA|ot ALE Vet
W Zloloh EC #43 fARSHA AA 7124 8% 7]
9] A7t 1.8718A4 7HE &3tk 449 1071 719
To] Bt Ag= AA 719E9] HetA]Ql 0.091¢ Hs)
1580 o] w2 Aoz ZAEH) o]gt =X|+= EC
Ao vl 8k o, IHE YEYINA F
FEE Z=tta 43 4= ok EE WAR] QlojA
Katz $44< 0.173224 ECY 0.029%t}t HAjo]
o] & Zo& ZAHU}. B S AL 0.0915
o 22 719=7t 8917Kelth. ol AA 7oA
75.6% o1 AAok= A o=, A9E Aok 719E
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Katz 348 &3l 92 A9 107] 719¥9= 5 A,
T 7IHERE olstaL, YA 719EE FY
e AoR YET Eo=, AAE 7]YETt BE T
oA S44 AXE 2RI 00~058% 11~ 15
ol FLet 719=7t BT TF-IDFE §3 22
&9 71959 7H5A19 HlwshE 06~10E0A4 FAT,

‘AR E 7|99l dx5kat £ HAR= TF-IDFO|
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Table 6. Top 10 keywords and distribution of Katz

centrality
Period | '00~'05 | '06~'10 | '11~15 | '16~21 | whole
decision [developme| decision [debouchm] decision
(1.873), | nt(1.965), | (1.534), |ent(1.710),| (1.871),
intention |prediction| intention | small and | intention
(1.563), (1.912), (1.479), medium | (1.736),
hierarchy | option system (1.645), |developme
(1.501), (1.834), (1.023), | contract | nt(1.638),
classificati| model |developme| (1.524), model
on(1.331), | (1.649), | nt(0.995), |informatio| (1.588),
model housing | support | n(1.494), | hierarchy
Top | ©.971), | (1.459), | (0.922), | marker | (1.421),
10 factor |configurati| market (1.448), market
words | (0.648), | on(1.405), | (0.898), system (1.362),
contract profit order (1.142), system
(0.601), (1391), |intakes(0.8| profit (1.154),
system real 69) (1.049), |debouchm
(0.529), (1.285), system model |ent(1.040),
proposal | system (0.607), (1.048), support
(0.481), (1.208), | industry |extraction| (0.968),
discriminat|  uses (0.547), (1.012), build
ion(0.481) | (1.084) |classificati| deduction| (0.899)
on(0.516) | (0.971)
Mean 0.147 0.216 0.092 0.151 0.091
STD.
DEV. 0.201 0.271 0.147 0.221 0.173
Min 0.046 0.053 0.017 0.026 0.01
Max 1.873 1.965 1.534 1.710 1.871
S, Karz SH4E 591 248 719=0] Fa% 2
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