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Statistical Quantification Analysis on Free-terms Extracted from Descriptive
Statements of the Occupational Accident Reports in Construction Works*

by Yoshimi SUZUKIN**

Abstract: In order to investigate information structure of descriptive statement in the “Occupa-
tional accident report” concerning construction work, 2131 accident cases are selected and their
descriptive statements of the “Accident Situation and Circumstances” are examined by statistical
quantification analytical methods. In this paper, statistical quantiﬁcafion analysis is made according
to four types of accident cases; 1153 cases of falling accidents, 183 soil collapse accidents, 271 crane
accidents and 524 construction machinery accidents, considering various factors in construction work
sites.

Procedures in this study are summerised as follows.
1) All free-terms are extracted from descriptive statements appeared in the item “Accident Situ-
ation and Circumstances” by means of the utility program in the “Occupational Accident Report
Database System” developed in the National Institute of Industrial Safety(NIIS).
2) The frequency distribution of these extracted free-terms are examined. '
3) High frequency free-terms are selected as key-words for arranging or characterizing the informa-
tion concerning various factors of accidents in construction work sites. In this step, the relationship
between these key-words and accident cases is investigated by the statistical quantification analytical
method (quantification method of “third type”).
4) Investigation by cluster analysis on extracted free-terms is made from viewpoint of the relation-
ship between these free-terms and some factors in construction work sites such as type of accident
or kind of construction work etc.
5) Using these free-terms, the possibility for exploration of accident cases concerning various factors
such as kinds of construction work, kind of task of worker and so on, are also investigated by
discriminant analysis.

Main results of these investigations are as follows;
1) From the descriptive statements item of the “Accident Situation and Circumstances” of 271
occupational accidents reports concerning cranes, 3,745 kinds of free-term in total are extracted. As
regards other types of accidents, 6,151 kinds of free-term from 524 construction machinery accidents,
10,408 kinds of free-terms from 1,153 falling accidents, and 2,381 kinds of free-terms from 183 soil
collapse accidents, are similarly extracted.
2) The frequency of these extracted free-terms are distributed according to the Bradford’s law or
Zipt’s law. There is no different’ tendency concerning each types of accidents.
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3) Asaresult of examination on actual frequencies of these free-terms, taking “accident type factor”
into consideration, the existence of some unevenly distributed free-terms are estimated.

4) As a result of the statistical quantification analytical method, scatter diagrams of accident
cases(sample score diagrams) for each accident type are obtained. These diagrams indicate that the
information about “Accident Situation and Circumstances” can be roughly arranged according to
kind of construction work factor.

5) Also, as a result of cluster analysis of free-terms, good relationship is obtained in dendrograms
between these free-terms and kind of construction work factor.

6) By discriminant analysis, using high-frequency free-terms which include about 3% or 5% ratio
of cumulative frequency rank of free-terms, classification results tables about accident cases are
obtained, and as regards of each kind of construction work factor, accident cases can be classified
with about 80 or 90% estimation ratio.

Keywords; Occupational accidents, Construction work, Free-term, Information analysis, Statistical

analysis, Cluster analysis, Dendrogram.

1. A &

FHEREORERN D 5 W IIREOHEER - HHEIC
BT 2GRS, FOROKEHIEMEBICHRIEBE
BEREESTWE, L, IR6DKESEHIZH
THEARDEBARIITERNTH Y, 20Kk
HERBHIC IR L LoD B, LT, Is
P LB LNAERARICET 2 EERBFREEICOW
TERBATFROI T 70 —F00 5, 206 2HREICHD
ZEBHICHIBELTEBL 2, TALDHERERE
DEMEREZR > TTS BARCIIARTRLBHEHEE 2
Hith,

AFRTIRI D XD ZRlitsh b, HERERR (K
EFEEGEVLY) TBITARERERRICHET A5
BARICH LT EERREHRNTFES 28 Lo
2IT->Twd, RBEFFNSDGIHRERICOWT, HI
UL T E A THRET LD TH 2,

INETHOFNTIE, BRIBTRELLHERE
EHloREREZEERLIER 2T A MEBRELT
FT—X—-Z{LL, FEREORERFAOGELRDOHT
AWbLNTWwWE 7)) =9 —2248THEL, 2hbic
LT, BREECHEMMRLZF 2y 70k, &
BT EH L 2HEHKEBERIE T IHEENE
B EET-TER, ZOHRE, BoPrlh-sTws
FELEME LTI, '

1) FEREFSEFORERFOTBICHLNTWS
7)) = — 20 MBHEEDOEMIIY v 7 ORI B B
WISy F7a— FoER] (%58) i) & &,

2) PEOEFHEE 7Y — 5 —2PFEL DBEFITHEEAR
NTBY, ChoDEEE7 Y - —LZ2HNTHK
BEDZ A T D3RR TERBEOMBIPTREL Z &,

3) FEREFHORERRANERTIIRES A4 7D

EEHLCETEEROERICEIWBENHE

EEBRELTWDI &,
EDEVDEBIFEIENTES,
ZZTARBTE, REICRLEEY hanE T
LT B AHHEERICOWT, &0 MIEARER LRI
LRFISEE LR, Thbb, £LOREEHEL
OHDRES 4 THRHEL, ez HElL
REMELTHRI ZLiLY, oS sR-7H
TRIFRD G %2 4T > 720

AT S 512, FEEARLFERFITHET 21EHRIC
L, B2 TBFIOBRBRORIMEREICU - T, WA
MEESINLDIERERYIK ) RED», LE-2F
M LTOMmRR RS2 L2HBELT, &
WXHRD7 Y — 5 — 8% LS IBADOEF B
SR RES A THBICEHEWICKRET T 52 & e
TiT - 72,

2. SRR

RESATEROGTICRRIEBIRBIT 2 KELKE
MEE LR2INE THOGHBREID LB ETS 12
B, SEOSFNRELTIE, 420KES47 (2
WRERE - EERE . 7L — UEERE - BN
KE) CAHEIN L KEEFICHT I KEATEGE
(1985~1988 4E) #EX Y LiFs & Lz, 2NLHD
DR BREFDEZE 2 LT, UTFOO~@NAET
MREf - TR ERE LI,

@ RERERROBRPIRAVLNATWEEL7Y —
Z— DM EE 7Y — 2 — LD HIREE OILIE

@ 7 —% —rDBEEHSHD LB DOHER

® HRESHIFEEZE TS 7)) —F—LE/XF7 4~
2 & UTHEEM T HE &R U IEREE O M

@ FROFETCEEEN 7Y —F—5b2NF3XA—¥



BERTBEHBREORERROTEICBIT 2 RHREE T 5 2 X BHKEHRN

Table 1  Free-terms extracted from descriptive statements of accident reports for each accident-type.
REIALTHOME 7 -9 —LbDRR—E
BERE TRRESE ZV—-VRE | EREHEIE
SR HE () 1,153 183 271 524
7 U—% 4 NaTEEE (B 10,408 2,381 3,745 6,151
T ) —¥ 4 ©RFENRE (E 55,619 9,218 13,937 25,574
7 V—% 4 ZNERFEES (B/i%) 9.09 13.01 13.82 11.74
7Y 4 ZNERIBENE (E/1) 48.24 50.37 51.43 48.81
RHBEEEO7 YV —¥—AL 1038 fe% 893 | IH 138 | fE% 187 | fE% 353
LZOMBEE (HREH) & 3 872 | fEE 135 | #L—> 170 | & 335
THE 757 | WAl 111 | #HK 146 | #K 321
- 669 | Hilf 109 | & 145 | ITH 318
m 622 | m 101 | X*# 126 | BT 289
®wIK eo1 | A 94 | WKH 118 | #KHF 282
& 595 Fi:35] 90 | HE 115 | R 241
wE 518 | W= 89 | BE 109 | Eix 228
Yy 494 | @ 86 | BiF 101 | HT 189
[k 454 | H/EE 19 | R 99 | m 170
HEEE (HREM) & |BEH 10 41 TBH 17 FE3g 19 BB 28 TEE
DN 7 V—F—AhlZ 9 52 12 22 28
DWW OTEER (85 8 71 21 35 45
7 91 18 29 46
6 132 30 39 69
5 185 51 60 121
4 282 60 82 165
3 455 107 173 282
2 1083 311 432 659
1 7557 1641 . 2692 4413

% —BOBREI DWW TISE D) X b 3IE

& LR EBHRR O e % 51 5 72 O DM BT
® EFin7)—9—20MEBERRMbIONDT S
28 —SHET v Fa s ADER

3. PMRERCER

31 HESALTHD7YY —5—LDHMBER

FEKED S 4 7 HNC KRERERTOFE RS 58] )
HEINT7Y—F—alconwTit, 2oEEESSS
BEE7) -5 —2%52F 2y Lz, ZOERI, Bl
WAICFEDTEHBLZEBYTH DY, Z2Tl3, #
ESTRIOMIE 25 5 72012, HBEERD/NE L
7)) —F—=AIZDWT b ZF0FEEH % Table 1 [2ff¢
TR, Lizdt»T, AEBRO—EFOEEIZOWTIL,
BRI CTRLZDD LR UBIETH 5,

Table 1 [ZR L7z L9512, FlZiE, 7v—BEK
E (221 E4) LT dni7) -5 -2
ERE2PRL L, BEEERIZ34SEET, BYELME
F%EE LB~ 13,9375 QU ERHLY DFE
B3 & 2 13.82 F4H, 5143 38) IT#EL 72,

F72, BEKE (£ 1153 BH)) T3, 10,478 FE4H,
55,619 3 (5] U < PH9%% 9.00 TH3E, 48.98 38) , BRkk
MRE (£ 524 FB44)) TI3, 6,151 F&YH, 25,5745 (B

¥k 11.74 &3, 48.813E) Th -7z,

EHIEEN 7)) —y — a2, e, TTE, %X
DRES A T oz irrb b $THER L LD, T
—HT "Z7v—rg, THEL, TR, TEER X, B
EDRES A 7DOBFNHFBEICKELHEETHAR
NTWRREERDDH 5 5 D% ¥R LT 53,

32 REFEIA D7) — 5 — LHIREEMER

INET, KERERROLEEF» 5B IN7
) — % — 2 DEESAERIZE LT, Bradford ik
BlichE - 725070, T b bEEIEN & REEERE D
BR 2 R L 7235581 3P il CEAREIGR, SEENEN
EATEICIIES D A, $ 78 EEA TAMA T
BOTHICE2L 7 P Lz S FHhoORZHBEES
TR ERT S EAHBEALTWRY, 72, b2
WMEE (4% 7)) —F— 232 FHALTWAERK &
HhOLHBREEZE T2 7Y =2 —20BEKE DN
DR TEE L 723541213, Zipf DEANC L72hs- 72
BESMIR, Tabb, MK ECHEE -2 DEF
BRCRINIBEBRIVTELET 2L IHALLICE T
WaY, 852, INLDMERIEE, HHEERBR-LK
FEEFDOALZIY) LIFBATLRBOSHmERT S
EHB ST 5 T 52,



— 14— R ETTEMIIEHRSE NIS-RR-96 (1997)
» 50000
£
= [ ]
2 » LTI
y
8 40000 .
= » BN E . u
[T n
° » KRB
~ 300004
o
'% A /B2
C
T 20000+ s
~ 4
4
= 100004 Y
o .
g . n®
=3 - = n AA
© 0+ Y—i4 g Py T T T—— T —
1 10 100 1000 10000
Freguency rank of free-terms
Fig. 1  Bradford's distribution of free-terms extracted from descriptive statements of accident reports for each accident-

type.
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Frequency distribution of free-terms concerning accident type.
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Fig. 3  Scatter diagram of soil collapse accident samples according to kinds of work by statistical analysis of free-terms.
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Fig. 4  Scatter diagram of crane accident samples according to kinds of work by statistical analysis of free-terms.
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Fig. 5  Scatter diagram of construction machinery accident samples according to kinds of work by statistical analysis of

free-terms.
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Fig. 6 Scatter diagram of falling accident samples according to kinds of work by statistical analysis of free-terms.
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Fig. 7  Scatter diagram of crane accident samples according to working pattern of workers by statistical analysis of free-

terms.
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Fig. 8  Scatter diagram of construction machinery accident samples according to kinds of workers’ job by statistical

analysis of free-terms.
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Table 2 A classification result by discriminant analysis on construction machinery accidents concerning kinds of work.
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Table 3 Results of discriminant analysis by use of high-frequency free-terms.
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Table 4 Change of classification results by discriminant analysis on crane accidents.
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