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(An Evaluation of Safety Organization by Analytic Hierarchy Model)
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ABSTRACT

These are preisely the controlling factors that we must deal with and measure in order to get realistic answers.

We must stop making simplifying assumptions to suit our quantitative models and deal with complex situations.

To be realistic our models must include and measure all important tangible and intangible, quantitatively measur-

able, and qualitative factors. This is precisely what we do with the analytic hierarchy process (AHP).

In this paper, the statistics of industrial accidents are classified with its causes, and safety organization in D

heavy industry company be evaluated by Analytic hierarchy model. The influence weight of level of safety

organization can be ordered supervisor (0.364), operator (3.10), top manager (0.232) and executive (0.164) by

AHP.
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Fig. 1 A Prototype hierarchy mode! of management organization
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Table 1. Allocation of scale Number according to the intensity of important

Intensity of

2.4.6.8 Intermediate values between
adjacent scale values
Reciprocals |If activity i has one of
of above the above nonzero numbers
nonzero assigned to it when
compared with activity j,
then j has the reciprocal

value when compared with 1

] Definition Explanation
mportance
1 Equal importance Two activities contribute equally
to the objective
3 Weak importance of one Exprience and judgement slightly
over another favor one activity over another
5 [Essential of strong Experience and judgement strongly
importance favor one activity over another
7 Very strong of demon- An activity is favored very strongly
strated importance over another;its dominance
demonstrated in pratice
9 Absolute importance The evidence favoring one activity

over another is of the highest
possible order of affirmation

When compromise is needed

A reasonable assumption

Step 1. M2& YL derh
0.66 0.78 0.53 0.39
0.13 0.16 0.36 0.33
0.11 0.04 0.09 0.22
0.09 0.03 0.02 0.06
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Oak Ridge National Laboratory oAl EEtS] A=
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Table 2. The order of the matrix and the Average random index

the order of

1 2 3 4 5
the matrix

7 8 9 10 11 12 13 14 15

the average

random index

0.00 0.00 0.58 0.90 0.12 1.21 1.32 1.41 1.45 1.49 1.51 1.48 1.56 1.57 1.59
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Table 3. & & A7 £ dHdo=z d443€ D

EI¥o2RE Y43 1979~19893 9] 11'de] %
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o] KFE BERSH 1 MU e fAME
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Table 3. Statistics of industrial accidents of the exampled Co.

Classification Falling Corlstrl Drop Upset Immoder- Cf)llr Others Total
Year ction ate act sion
1979 13 17 2 15 61
1980 27 19 7 1 12 27 98
1981 18 72 20 52 21 54 35 272
1982 129 135 225 190 29 229 153 1090
1983 63 116 75 105 62 84 48 5563
1984 136 213 288 146 96 304 107 1340
1985 135 132 141 70 81 64 58 681
1986 139 112 78 46 37 25 23 460
1987 86 60 56 29 35 15 14 295
1988 166 90 60 98 184 45 13 656
1989 100 79 59 116 318 53 31 756
Total 1067 1045 1009 866 864 887 524 6262
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Accident Occurance

falling constriction drop upset I immoderate act J collision other
unsafe act | immoderate personnel | | unsafe work condition

pol_lcy and safety program safety educapon personal factors

environment and control and motivation

executive

supervisor

I top management 1

Fig.3 lllustration of hierarchy model for the the Accident Occurance

Table 4. Coding scheme for Accident occurance hierarchy model.

Level

Classification

Accident Occurance

Coding

Objective

Falling
Constriction
Drop

Upset
Immoderate Act

Collision
Other

Unsafe Act
Immoderate Personnel
Unsafe Work Condition

Policy and Environment

Safety Program and Control
Safety Education and Motivation
Personal Factors

Operator
Supervisor
Executive

Top Management
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a71A AR HEfTHIe]l 1 f-9 H (eigenvector)
9} A9 CI, RI, CRE& 39 o Zoh

Objective
~ 0.238 ~
0.238
0.238
0. 086
0. 086
0. 086
G L 0.028 -
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A max =7.054

C.I(consistency index) =£:jx]—_n =0. 009
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R I(random index) =1. 32

C.R.(consistency ratio) = ©1/r1 =0, 007

A7l wpHoe g Level 2~ Level 39 ¥4,
Level 3 ~ Level 4 9] ®4], Level 4 ~ Level 59
Mg A KEREAE e HEe HFAY
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Table 5. Allocation of scale Number

Objective

A B C D E F G
A 1 1 1 3 3 3 7
B 1 1 1 3 3 3 7
C 1 1 1 3 3 3 7
D 1/3 1/3 1/3 1 1 1 4
E 1/3 1/3 1/3 1 1 1 4
F 1/3 1/3 1/3 1 1 1 4
G 1/7 1/7 1/7 1/4 1/4 1/4 1




54

AL AASROEE & FY Ae A
Wl gddel A Hgsbsetin wgEy, 5
S AAPAY YA -2 E A9

E4E U ROl ARHEe zzel Y B
B9 Bobt Basted Bodd.

r IR

[1] Saaty, Thoms L. “The Analytic Hierarchy Pro-
cess”, MaGraw-Hill, Inc., 1980, p.1 ~ 87.

[2] Lane, Eric F,, Verdini, Willian., op, cit., vol.20,
pp.575 ~ 590.

[3] Fishburn, PC., “Method of Estimating Additive
Utilities [, Management sci, Vol.13, NoZ7,
pp.435 ~ 453,

[4] Saaty, Thomas L., op.cit., 1978.

[5] Bertran schoner, William c. Wodley, “Ambi-
guous Crteria Weight in AHP;Consequence

and Solution”, Decision Sciences, Vol.20,
1989, pp.462 ~ 473.

[6] Zeleny, M., “On the Inadequacy of the Regres-
sion Paradigm used in the study of Human
Judgement”, Theory and Decision, Vol.7, 1976,
80, pp.57 ~ 65.

[7] Suppesp. and Zinnes, JL. “Basic Measure-
ment Theory” Handbooks of mathmatical
Psychology, Vol.1, 1963.

[8] Geohrion, AM., Dyer, J.S., and Feinberg, A,
“An Interactive Approach for Multicrion opti-
mization with an Application to be operation
of an academic Department”, Management sci.,
Vol.19, No4, 1972.

[9] Geohrion AM., opcit, Vol19, No4.

[10] Saaty, Thomas L., op.cit., 1980, pp.1 ~ 87.



