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A Study on the Time Intervals between Accidents (3)
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Abstract ; This paper presents the statistical analysis of the time intervals between occupational
accidents in order to discover if there is any significant tendency for changing accident situation
in succeeding intervals of time.

The main features of this paper are as follows :
(1) The accident frequency rate has been widely used as the measurement of safety perfor-
mance in a working place having a certain accident risk. Statistical inference, therefore, to find
out the significant changes of accident situation can be performed by means of the testing
hypotheses of the accident frequency rates using time intervals between occupational accidents.
{2) Depending upon the several investigations of accidents in various industrial fields, the time
intervals between occupational accidents were assumed as the exponential distribution and the
gamma distribution as well. The testing hypotheses for the accident frequency rate can be
achieved after connecting the parameter of these distributions to the accident frequency rate.
(3) There are two kinds of statistical errors involved in a testing hypothesis for the accident
frequency rate using time intervals between accidents. One is the error of rejecting the null
hypothesis when the null hypothesis is true and the other is the error of accepting the null
hypothesis when the alternative hypothsis is true.
(4) In conducting the so-called test of significance to explore whether or not the time intervals
between accidents is significant under the given-accident frequency rate, it is unnecessary to
employ the gamma distribution instead of the exponential distribution. Because this test of
significance does not commit a type II error.
(5) To evaluate the testing scheme, the operating characteristic function as well as the power
function can be utilized. The critical region whose power function is always greater than others
under the specified type I error is'called the uniformly most powerful test. Testing hypotheses
for the accident frequency rate using the exponential or gamma distribution can facilitate the
uniformly most powerful critical rigion.
(6) In order to satisfy the requirements on the tolerant risk imposed on the testing hypotheses,
a considerable number of observational accidents are needed. This minimum number of
accidents were analyzed corresponding to the types of test, discriminant ratios, and specified
type I and II errors respectively.
{(7) Another functions characterizing the testing scheme are the average number of accidents to
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a decision and the expected time to reach a decision. These functions were calculated in
accordance with the types of testing scheme.

(8) Sequential probabillty ratio tests were also employed for the analyses of time intervals
between accidents. This method significantly improves the number of accidents and the length
of observational time to reach a decision compared with the aforementioned testing scheme.
(9) According to the analyses of accident situation by testing hypotheses for the accident
frequency rate, serious accidents involving more than three persons injured are significantly
increasing in the tertiary industry such as the commerce and leisure industry sectors. So far as

the types of accidents are concerned, combustible gas explosion as well as the falling accidents

are increasing, while goods handling and crane & derrick accidents are decreasing.
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Table 5 Specific values of h(A), A, L(A), Ea(n), and E(T) in sequential probability
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Table 6 Sequential probability ratio tests for serious sccidents classified by industrial sectors.
ERNEAREBRBELREIMBR
. No. of Accident No. of Test (1) Ho: A= 2o Test (2) Ho: A= Ao
ISndltlstrlal Accidents in| rate: Ao Accidents Remark
ector former period | (No./week) | later period [Hi:A=1.5A|Hi:2=220 |H1:1=2/3Ae| H1:A=1/220

Manufacturing 103 0.990 87 Ac. Ac. In. Ac. Unchanged

Mining 12 0.115 10 In. Ac. In. In. Unchanged

Construction 176 1.692 193 Ac. Ac. Ac. Ac. Unchanged

Transportation 14 0.135 13 In. Ac. In. In. Unchanged

Goods handling 16 0.154 3 Ac. Ac. Re. Re. |Significantly
decreased

Agriculture

and forestry 8 0.077 12 In, In. In. Ac. Unchanged

Commerce 7 0.067 14 In. Re. Ac. Ac. .POSitivelY
increased

Leisure 10 0.096 17 In, In. Ac. Ac. |Relatively
increase

Others 15 0.144 11 Ac. Ac. In. In. |Relatively
decreased

Legend: Ac.: Acception of Ho
Re.:Rejection of Ho
In.:Indifference

Table 7 Sequential probability ratio tests for serious accidents classified by types of accidents.
KEBFINEREEILRE SRR

Accident No. of Accident No. of Test (1) Ho: A=20 Test(Z)Ho:A= Ao
Classificati Accidents in | rate: Ao Accident in Remark
assitication | gomer period | (No./week) | later period |Hi:Aa=1.510!Hy:a=2.000{HA=2/320|Hi:2=1/210
Inflammable X
material 13 0.125 10 Ac. Ac. In. In. |Relatively
explosion decreased
Combustible ionifi
gas 13 0.125 22 Re. Re. Ac. Ac. | Slgnificantly
explosion increased
Soil collapses 22 0.212 23 In. Ac. Ac. Ac. Unchanged
. Relatively
Destruction 28 0.269 20 Ac. Ac. In. In. decreased
. Positively
Falling 17 0.163 25 In. Re. . Ac. Ac. increased
; Significantly
Crane Derrick 21 0.202 6 Ac. Ac. Re. Re. decreased
Traffic 162 1.558 165 Ac. Ac. Ac. Ac. | Unchanged
accidents
Fire 34 0.327 24 Ac. Ac. In. In. |Relatively
decreased
Significantly
Others 14 0.135 28 Ac. Ac. Ac. Ac. increased

Legend: Ac.: Acception of Ho
Re.: Rejection of Ho
In.: Indifference
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