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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) As aresult 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.
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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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Fig. 12 Change of classification results by discrimi-
nant analysis on kinds of work in construction
machinery accidents according to number of
free-terms.
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Fig. 13 Change of classification results by discrimi-

nant analysis on worker's job in construction
machinery accidents according to number of
free-terms.
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