$35% 24 B HEEPE XK

Vol.35 No.24
20184E12H Science & Technology Progress and Policy Dec.2018
b b b b
( s 221116)
s , 221
s . TF-IDF
DOI: 10.6049/kjjbydc.2018GC0099
: U231 A :1001-7348(2018)24-0134-05
0
’ ’ Esmaeili Hallowell""?
’ . 22
’ ; Tixier ™ ,
, 3 ’
) ’ o3 100 ,
L] . 126
X , 29 .
- o A s 221
95 . [e3 161 '
: oL 4 ’
s . Zhipeng Zhou ‘
[4] s l
s 1.1
* N N . 1
s o (D
:2018-08-15

(2016-R3-036)
(1982—),

’



24 , s

; . 135
C (5)% b
(D BHIEERES @) Sk B Lk
i s - R | || - ki
i ikl AR "I'| TF-IDF
{3 0 3 v A (4R F-I
- 75 [) i 2t B A R
(3) AR K s
3] e
i) R A 56 A0 B
1
@ ; : : TF-IDF =(f,, X idf, = —" (3)
, . — )i ) ;= 2 " DF.
kR
. . IDF
3 TF-IDF ,
4 ,
(TF) s . S, m
o DF: . S,
(5 : ( DF) b
. _ DF:
; TF-IDF ., p, =_DF "
° > DF;
12 . S,
H(S)
. 1
H(S)=)>plog—=— 1 5
. (TF) T D (S) =2 pdog ==l plogp, (5
n I1(S,)
tf,, = D , ,
> I(S)=TF(S) X H(S,) =—n, X >, p,logp,
n;,; D, s (6)
1(S)
. (D .
. . TF 5
TF; =n; 2
n; ’ 2.1
TF, . .
.S, . S, TF(S,) . .
1.3 1999—2017
TF-IDF 221 27, (
2017 ) 80%.,
2.2




e 136 - 2018
’ b 2 o
“ e ”» l
1 0.58
‘ 2 0.32
° 3 0.21
2.3 4 0.16
. 2 ( )
. 3 . (TH
(@) : { ’ )
Do ) * 7 S 326 )
(2)
. { ) .
. ’ S, 319
(3) H ’
s s s, 282 2016 2
) Esmaeili Hallowell™*? 2.5
s 2 R (2)—((6) S, TF
N DF . RF .
ATAH TF-IDF | H(SH) . I1¢S;)) ., 3
HHOR f?; 25; ol 56 °
Sy X
AR 15% e} <0.2 21
EFE [ Bl BB AT 3
[ =%
3.1
2
3 , «“ Sl 9 . “ S5
221 188
» “‘87 ’7\66 S].Z
b 33 o ” “ ”» “ ” “
Al SIB Al SIS A SZ6
: (D 0.2, ’
number of  discrepancies
Error = - °
total number of keywords from manual « i »
(7) SS N 59 A Sl(J
4 4 ”» N “ SI; ”» N “ Sl .
’ 0 2 9 . “ Slg ” . “ Szo ” . “ st
’ . ” . “ S}(, ”
o 1 .
2.4 , ,
(ICTCLAS ) s s o
, 11 642 , (2) s
TF 80/20 ) o
s 30 5682 ”‘6‘51 ’7‘“88



24 s s , 137 »
” “S ”» “S
A 16 A} 17 ’
”» . “ SZI ”» N o“ 822 ” . “ Szg R
”‘“821 ”‘“st ,
” “S ”
A 27 ’ Y
N . b
10]
3 b
TF DF TF-IDF H(S;) I(S») ,
S 326 77 148.62  1.28 417.6
S, 319 79 142.01  1.31 418.7 ° ’
S; 282 81 12278  1.44 406.8 N 0
S, 184 74 87.87  1.50 275.6 3.2
S5 160 77 73.05  1.49 238.4 3
Ss 138 48 91.74  1.11 154.0 s .S, —Ss
S; 129 61 72.28  1.45 186.8 °
s “ S] ”‘
S 120 55 72.07  1.43 170.8
8 b} b} “SZ ” \“Sg
Sy 111 52 69.84  1.33 146.6 ,
Sio 105 52 66.35  1.40 147.4 S,.S..
Si 105 29 91.86  0.96 100.4 DF, =DF, =52,TF,,=TF11=105, ,
Si» 103 61 57.82  1.43 147.6 S, .S,
Siy 92 26 85.92  1.07 98.7 > Sy ,
Su 92 16 62.73  1.29 119.0 , R Sio s
Sis 88 20 91.74  0.92 81.2 TF,>TF, . TF-IDF
Sis 85 44 59.21  1.29 109.0 .
10 ’ ’ s H(S,,)=1.40>H(S,)=1.33,
Sz 85 37 65.92  1.21 102.3 S
Sis 79 42 56.82  1.30 103.2 10 s
Sio 70 44 48.92  1.33 93.1 .S
Szo 68 39 51.58  1.27 86.7 s
S 64 42 46.25  1.31 84.3 .S S,.
Syo 64 39 18.79  1.19 76.7 TF-IDF , TF(Si) XH(S)
Sos 61 33 50.07  1.16 70.3 33
~ - _ [11]
Sy 55 28 49.90  1.11 61.5 s
( R
Sss 52 26 48.11  1.07 55.2 ,
o 2
Sas 50 31 42,20 1.15 57.0
* b
Sy 42 22 42.36  0.98 41.6
o b o
Sos 41 20 42.05  0.89 36.2
Sso 26 11 33.54  0.72 18.5 4
Sso 22 15 25.99  0.84 18.6
“56 ”»
b
) ~ [} 7
b
s s @D) , 221
o 30 s
“ Sll ”‘“826 ”\“ S29 s



+ 138 - 2018

. ,2009.
(2) (6] . 0.

, TF-IDF , o ,2016,37(5) :558-563.
[7] ESMAEILI B, HALLOWELL M, RAJAGOPALAN B. At-
’ ’ tribute-based safety risk assessment II: predicting safety
N ° outcomes using generalized linear models[ ] ].Journal of Con-
’ ’ struction Engineering and Management, 2017, 141 (8): 15-

22.

o s s [8] TIXIERJ,HALLOWELL M,RAJAGOPALAN B.Automa-

ted content analysis for construction safety:a natural lan-
guage processing system to extract precursors and outcomes
from unstructured injury reports [ J]. Automation in Con-
struction,2016(62) ;:45-56.

9] . . .

[1] ’
. ,2017,37(2) :160-166.
[EB/OL].http: // www.china.com.cn/,2016-03- r10] [J]
0 . s .
18.
[2] [J. ,2016,36(2) :66-70.

m’ ' 2010(0) .87-8 [11] ESMAEILI B, HALLOWELL M. Attribute-based safety
r3] ' ' e risk assessment I: analysis at the fundamental level[]J].
' va ' 2.010 95(4) 7377 Journal of Construction Engineering and Management,

2015,141(8) :15-21.
[12] GAMBATESE J,BEHM M,RAJENDRAN S.Design's role

in construction accident causality and prevention: perspec—

[4] ZHIPENG ZHOU., JAVIER IRIZARRY.Integrated frame-
work of modified accident energy release model and network

theory to explore the full complexity of the Hangzhou sub- ) )
tives from an expert panel[ J].Safety Science,2008,46(4) ;

way construction collapse [J].Journal of Construction Engi-
675-691.

neering and Management,2016,32(5) :05016013.
[5] . [DJ.

Using Text Mining to Extract Safety Accident Causes and to Assess
Importance on Urban Rail Transit Construction Project
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(School of Mechanics and Civil Engineering, China University of Mining &. Technology, Xuzhou 221116, China)

Abstract: The safety accidents of urban rail transit construction projects occur from time to time, causing huge economic
losses, casualties and negative social impacts. In order to transfer the experience and lessons of safety accidents to other
projects for knowledge sharing and reuse, this paper uses text mining methods to analyze the data of 221 safety accident
investigation reports for urban rail transit construction projects. Firstly, the text of the accident report is pre-processed,
and then the professional thesaurus that is suitable for the accident cause extraction of the urban rail transit construction
project is constructed. Then the eigenvalues are selected based on term frequency to extract the cause of the accident. To
improve the traditional TF-IDF values, the concept of information entropy was introduced to assess the importance of acci-
dent causes and provide a reference for the safety risk prediction and pre-control for urban rail transit projects.
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