- 103 -

Research Reports of the Research Institute
of Industrial Safety, RIIS-RR-92, 1993
UDC 614.8:681.3

BBEIEFHREICET 57 X X MERD MBI
VLY S S

An Information Analysis by Statistical Method for the Descriptive
Statements of the Occupational Accident Report
Concerning Construction Work™

by Yoshimi SUZUKI**

Abstract; In this study, driving a method for making parctical and direct use of descriptive state-
ments of the “Occupational Accident Report” concerning Construction Work, statistical analysis
methods are applied to examine free-terms used in descriptive statements of theses reports. Es-
pecially, statistical quantification analytical method are applied to study free-terms selected from
descriptive statements of the “Accident Situation and Circumstances”.

Brief outline of this study and main results are as follows; Firstly, author has developed
information retrieval database system about original occupational accident reports, and 9059
kinds of free-terms in total are extracted from the Japanese sentence item of the “Accident
Situation and Circumstances” by means of the utility in the Database. The frequency of these
extracted free-terms were distributed according to the Bradford’s law.

Secondly, 293 free-terms of high frequencies are selected as keywords for arranging information
concerning many factors of occupational accidents occurred in construction work sites. In this
procedure, the relationship between these keywords and accident cases are analysed by the
quantification method of third type. As results of this analysis, scatter diagram of keywords
(category weight, Fig. 3 ~ Fig. 7) and scatter diagram of accident cases (sample score, Fig. 8
~ Fig. 9) are obtained and the information about “Accident Situation and Circumstances” is
arranged by kind of accident types and kind of construction works.

Thirdly, using these 293 keywords, discriminant analysis was made to examine the probability
for exploration of accident cases according to various factor of occupational accidents occurred
in construction work sites. Classification results of discriminant analysis are obtained as classi-
fication result tables (Table 5 ~ Table 7), and each accident cases are sufficiently classified by
accident types or by kind of construction works.

Then, after these statistical analysis of free-terms extracted from the Japanese sentece item of
the “Accident Situation and Circumstances”, information structure concerning occupatinal acci-
dent in construction work can be arranged according to a few key concept; accident types, kind of
construction works and so on. For distinguishing various information from occupational accident
data, statistical methods using free-terms in descriptive statements of “Accident situation and
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Circumstances” of occupational accident report can be used practically.

Keywords; Occupational accidents, Construction work, Information analysis, Statistical analysis,

Data-base, Key-word, Quantification method of third type, Discriminant analysis.
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Table 1 Detail classfication of 807 accidents
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9 94 BB 21
10 75 tahdcrE 33 BREE 29
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12 98 e 21 ZDth 18
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----------------- WHRBOERT
A 122 4
X 122 19 FPTF 151k 145 ~ 49 F 120 f
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£ 122 30 ~ 347 54 60 ~ 641 57
+ 126 35 ~ 397 72 65 ~ 69, 21
A 61 40 ~ 441 97 70 FLLE 13
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Fig. 1 Brief procedure of analysis
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Table 2 Comparative tabel about number, kind and cumulative frequency of keywords
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Cumulative frequency of keywords (807 labour accidents in construction work)

PYHLF—7—FORE - B - RMEESHR (BRITEHHIE 807 HA)

wOE ¥ —v— FOMEEK L HE
(¥—7v BESK | RBEE
— FEEH | BEK | EEIBEM
E-SE Y] (REE %) (BFEER)
® ® Ox®@
1 e 559 1 1 0.01 % 559 559 1.73 %
2 T% 503 1 2 0.02 503 1062 3.28
3 #R 417 1 3 0.03 417 1479 4.57
4 & 401 1 4 0.04 401 1880 5.81
5 B 385 1 5 0.06 385 2265 7.00
6 m 346 1 6 0.07 346 2611 8.07
7 O 343 1 7 0.08 343 2954 9.13
8 #HmKHE 339 1 8 0.09 339 3293 10.17
9 HY 273 1 9 0.10 273 3566 11.02
10 B¢ 243 1 10 0.11 243 3809 11.77
11 7 239 1 11 0.12 239 4048 12.50
12 F 221 1 12 0.13 221 4269 13.19
13 &3 202 1 13 0.14 202 4471 13.81
14 B 185 1 14 0.16 185 4656 14.38
15 A=} 159 1 15 0.17 159 4815 14.87
16 227 Y—} 152 1 16 0.18 152 4967 15.34
17 & 151 1 17 0.19 151 5118 15.81
18 H 139 1 18 0.20 139 5257 16.24
19 48 , f 128 2 20 0.22 256 5513 17.03
20 fEMH 127 1 21 0.23 127 5640 17.42
21 R , fib 121 2 23 0.25 242 5882 18.17
22 Eix , fib 118 2 25 0.28 236 6118 18.90
23 117 1 26 0.29 117 6235 19.26
24 FHEE 116 1 27 0.30 116 6351 19.62
25 #iEg 114 1 28 0.31 114 6465 19.97
26 Hil 113 1 29 0.32 113 6578 20.32
27 #BE , f 111 2 31 0.34 222 6800 21.01
28 IR , 109 2 33 0.36 218 7018 21.68
29 E& 99 1 34 0.38 99 7117 21.98
30 EE 97 1 35 0.41 97 7214 22.28
85 L a~Yb , fb 22 13 218 2.41 286 | 15008 46.36
86 MR , b 21 6 224 2.47 126 | 15134 46.75
87 M , b 20 19 243 2.68 380 | 15514 47.92
88 AKX , fi 19 14 257 2.84 266 | 15780 48.74
89 g , i 18 6 263 2.90 108 | 15888 49.08
90 RXE , fto 17 14 277 3.06 238 | 16126 49.81
91 #{E , 1B 16 16 293 3.23 256 | 16382 50.60
92 WE , fib 15 22 315 3.48 330 | 16712 51.62
93 mih , i 14 24 339 3.74 336 | 17048 52.66
94 HE , fib 13 37 376 4.15 481 | 17529 54.15
95 Ko7 , ft 12 26 402 4.44 312 | 17841 55.11
96 {HEE , b 11 34 436 4.81 374 | 18215 56.27
9T 77wt , 10 35 471 5.20 350 | 18565 57.35
98 4 , i 9 43 514 5.67 387 | 18952 58.34
99 Ei#% , i 8 60 574 6.34 480 | 19432 60.03
100 ¥ , i 7 82 656 7.24 574 | 20006 61.80
101 257 , fib 6 137 793 8.75 822 | 20828 64.34
102 % , fib 5 168 961 10.61 840 | 21668 66.93
103 AEE , fib 4 232 1193 13.17 928 | 22596 69.80
104 3 X , i 3 446 1639 18.09 1338 | 23934 73.93
105 W& , fib 2 1019 2658 29.34 2038 | 25972 80.23
106 <=4 » b , fb 1 6401 9059 ( 100.0 6401 | 32373 ( 100.0
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Fig. 2 Frequency distribution of keywords
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Table 4 Model table of correspondence between
keywords and accidents
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ETIE, 56.08%, b ANVEZTETIE 70.46%) T
Holz, FIBEEINEMTEMN>»S 3%H 5 WIE5%F
TIRALTE2X—T— F2HEALTWIEMIKIIR
FEEET& 4, 49.81%, 57.35% (RERBHEIRET
i 60.95%, 68.65%, b v ANEZRTETII 40.52%,
46.42%) ICELTWB I EH -7,

42 F—I—FDEESHE

L2 106 BN X —7 — FOBEESMHT— 2 2 W
B EICT oy FLAbDH Fig. 2 TH 5,
HiI¥—7 - FOREREE (20X —7—F%
FERALTWREFHK) 2XRL, H#H#MEx—7—Fn
FEEEE (LUTHEZETHX—T7—FH) 277,
HL, AHDOLMEESICT 2y PE3NBFT—F (B
BEOREX——FBT57 2y b)) I22WT
13, BHEHTHZRICKRAE»H S D8£ n, Lz
HoT, RAMEDH 2BAICR-T, HAHEEHEHT
& (5 ~5b08E) 0X—v— FEEEOFHEZE
WL, Zofiz 7 vy bokEEZ T (O &L
THhbd,

AR OEMESICT oy P3RBT~ (HE®
N X—T—FICHET 27 0y b) ICITRIBROBEE
BICRBBEREELZWOT, BRI X—T—
FREEEBIUVEERRRVWLITEMEL LTEZNZ
EFRFIcER (OF) LThs,



BERTEFERECET 57 % X MERDOEMN - 109 -
6_
5 o
<
4 °
= °
< <
o 3 ° ° o
o © 4
o © ° o oo °
21 °
00 < o
° ° °© o8 ° %o o
o PR ¢°
LT ° ° ° < 2 ° ¢
° o ° 00%(,%50 ooooo o 8 PRREY o
E ° M °° © 60 ooo 00 8 ° 0 00 g N o % ¢ < °
0 o 5%, %"’%: o :oo %o%&%osiéofsioo S 0, ° o’ 8
A7 o 0@ %o % %% IR R4 007 % oo o 0 5 °
~ ¢ o o o o > o 090 o o, o ° °°<> o ° < °
—1- ¢ ° 6 0% ¢ ¢ ° o °
m]ﬂﬂ o o o © o0
IS
— 92 ] M <o ¢o
= . °
—34 ° o ° o
<
Py <
—4 T T T T T T T T T T 1
-3 -2. 5 -2 -1 5 -1 -0.5 0 0.5 1 1.5 2 2.5 3
£ it I ®m % 1 #
Fig. 3 Statistical analysis of keywords by the quantification method of the third type (Scatter diagram of category

weight)
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Statistical analysis of keywords by the quan-
tification method of the third type (Scatter
diagram of category weight: magnified dia-
gram No. 1: the end of upper side of Fig. 3)
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Fig. 5 Statistical analysis of keywords by the quan-

tification method of the third type (Scatter
diagram of category weight: magnified dia-
gram No. 2: the end of bottom side of Fig.
3)
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Fig. 8 Statistical analysis of keywords by the quantification method of the third type (Scatter diagram of samples
No. 1, According to types of accident)
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Fig. 9 Statistical analysis of keywords by the quantification method of the third type (Scatter diagram of samples
No. 2, According to kinds of construction work)
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Tabie 5 Result of discriminant analysis for types of accident
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100+ Table 6 Classification resuit of kinds of construction work
.~y _ (roughly classification) by discriminant analysis
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Fig. 10 = Change of classification results by discriminant

analysis according to number of keywords
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Table 7 Result of discriminant analysis for kinds of construction work (detail classification)
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