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Abstract; The accident frequency rate has been widely used as a measurement of safety
performance in many workplaces over a long period of time.

In order to explore the significant changes in the accident situation in succeeding intervals
of time, testing hypotheses for the accident frequency rate were employed. In the analysis, the
time intervals between occupational accidents were utilized as a useful indicator to give
expression in safety performance in workplaces having a certain accident risk.

This paper deals with the evaluation function of the testing hypothese such as the expected
number of accidents and the expected time to reach a decision. In particular, relative efficiency
of sequential probability ratio test was examined through the analysis of these evaluation
functions. L

The main features of this paper are as follows:

(1) The parameter of probability distribution function of the time intervals between labour
accidents can be connected to the accident frequency rate. Hence, statistical evaluation of the
time period to the occurrences of accidents with reference to the probability for a specific
accident frequency rate can be performed.

(2) The procedure of testing hypotheses for the accident freqgency rate to evaluate the changing
tendency in the accident situation was described. Necessary sample number of accidents
satisfying the testing requirements as well as critical region times to conduct testing hypotheses
were analyzed. ' v

(3) The procedure of sequential probability ratio test for the accident frequency rate was also
presented. Numerical examples of statistical evaluation by sequential tests were demonstrated by
making use of the serious accidents in building construction.

(0 Evaluation functions characterizing the testing hypotheses were derived in terms of the
expected sample number of accidents to reach a decision and the expected time to a decision
both for conventional testing hypohteses and sequential probability ratio test.

(5) The expected number of accidents and expected time to complete a decision fluctuate -in
accordance with the changes of the null hypothesis Ao.

In order to avoid tedious calculation due to the change in the values of null hypothesis Ao,
normalization of the expected number of accidents as well as the -expected time to complete a
decisipn was achieved. Concerning to the expected number of accidents, the normalization was
accomplished simply by dividing the expected accidents number by minimum necessary number
of accidents Ko. Similarly, the expected consumption time to reach a decision being divided by
the critical region time Tc yields the normalized expected reaching time.
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In addition to the normalization, by making use of the relative accident frequency rate (ratio of

arbitrary accident frequency rate to the accident rate of null hypotheses Ao), unified representation of

these normalized expected functions free from the change of the null hypothesis Ao), can be

attained.

(6) Relative efficiency of the sequential test compared to the conventional testing in terms of the

expected accidents number and the expected time were analyzed. The relative accident frequency

rate also gives unified representation of the relative efficiency.
It was found that the efficiency of a SPRT test was depend on both descriminant ratio and
the relative accident frequency rate. Analytical results also showed that the efficiency of a SPRT

test was at least more than 102 compared to the conventional test.
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Table 1 Necessary number of accidents Ko satisfying the testing
requirements. (one-tailed test. Ai>Ao)
REFUZBRT IR N EEHE K (FARE, A>A)
a ALPHA=0.01 ALPHA=0.05 ALPHA=0.10 ALPHA=0.15 ALPHA=0.20
A/ Ay B8 1.01.05.10.15.20 | .01.05.10.15.20 | .01.05.10.15.20 | .01.05.10.15.20 | .01.05.10.15.20
D=1.50 1339983 7366 | 9567 5446 40 | 77 52 41 3429 | 66 43 33 27 23 | 58 37 27 22 18
D=2.00 4635302724 | 3323191715 | 2618151211 | 22151210 8 | 201310 8 7
D=2.50 27 21 18 16 15 19141110 9 | 1511 9 7 7 | 13 97 6 5 11 8 6 5 4
D=3.00 1915 13 12 11 1310 8 7 7 | 11 8 6 5 5 9 6 5 4 4 8 5 4 43
D=4.00 1210 9 8 7 9 7655 7 5 4 4 3 6 4 3 3 3 5 4 3 3 2
D=5.00 9 876 6 7T 5 4 4 4 5§ 4 3 33 4 33 2 2 4 3 2 2 2
D=7.50 6 55 4 4 4 4 3 3 3 4 3 2 2 2 32222 32221
D=10.00 5 4 4 43 4 33 2 2 32222 222 21 22211
Table 2 Necessary number of accidents Ko satisfying the testing
requirements. (one-tailed test. Ai1<Ao)
RERBERETBRAKEHE Ko HRE, A<A)
a ALPHA=0.01 ALPHA=0.05 ALPHA=0.10 ALPHA=0.15 ALPHA=0.20
A/ A B8 1.01.05.10.15.20 | .01.05.10.15.20 | .01.05.10.15.20 | .01.05.10.15.20 | .01.05.10.15.20
D=0.67 133 95 77 66 58 99 67 52 43 37 | 83 54 41 33 27 | 73 46 34 27 22 | 66 40 29 23 18
D=0.50 4633262220 | 3523181513 | 3019151210 | 27171210 8 | 241511 8 7
D=0.40 2119151311 | 211411 9 8 1811 9 7 6 | 1610 7 6 5 5 975 4
D=0.33 191311 9 8 1510 8 6 5 13865 41275 44)11 7543
D=0.25 12 97 65 10 75 4 4 9 6 4 3 3 8 54 33 75332
D=0.20 75 4 4 8 5433 7T 4332 6 4 3 2 2 6 4 3 2 2
D=0.13 6 4 4 33 5 4 3 2 2 53222 4 3 2 2 2 4 32 21
D=0.10 4 3 2 2 4 3 2 2 2 4 3 2 2 2 4 2 2 21 32211
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