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A Study on the Analysis of Part Commonality and Redundancy
in a Product Line by Entropy Measure

Jae-HoRo

Abstract

This paper presents a quantitative measure of the degree of part commonality and redundancy in a
product line based on entropy measure of information theory, The several possible methods of analysis
are discussed and the use of the entropy measure is discussed, These commonality and redundancy
measure can be applied to analyze the usage pattern of part across a product line and to determine

which parts have the broadest usage across the firm’s product lines,

An analysis of the results by

entropy statistics is compared with the practical part usage in a simulation of several types of part

usage’s distributions,
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Table 1, Product Information for Part Usage in Product Line A,
i
\1 1 ‘ 2 3 4 ‘ 5 6 j 7 ‘ C ‘ RC . R
1
1 3 3 3 3 3 3 3 2,8074 1 0
2 1 1 10 8 2 2 2 2. 2689 , 8082 L1918
3 2 3 5 4 2 1 5 2.6424 L9413 . 0587
4 4 5 4 5 4 0 0 2,3131 . 8239 . 1761
5 4 5 3 2 7 3 1 2,6130 . 9308 . 0692
6 0 20 4 3 2 7 9 2,1724 .7738 . 2262
7 8 8 8 8 8 8 8 2.8074 1 0
Table 2. Product Information for Part Usage in Product Line B,
]
. 1 2 3 4 5 C RC R
1
1 1 4 6 7 2.1422 ,9226 L0774
2 3 4 78 50 1, 4607 . 6291 . 3709
3 1 2 10 2 1 1,6738 .7208 L2792
4 7 4 2 3 2.1264 . 9158 , 0842
5 1 4 8 0 1,7474 . 7526 . 2474
6 2 33 6 7 1. 6669 L7179 , 2821
7 8 9 23 3 4 1.9519 . 8406 . 1594
8 6 7 8 4 5 2.2812 . 9825 0175
9 5 5 5 5 5 2, 3219 1 0
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Table 3,

Rank Order of the 16 Part Usage Weighting Function,

Order Commonality Measure | Relative Commonality Redundancy Usage Pattern

1 4,322 1,000 0 Perfcctly Uniform
2 4, 286 . 991 . 009 Quasi Uniform
3 4,096 . 947 .053 Triangular
4 4,055 .938 . 062 Mixed Emperirical
5 3.902 . 902 . 098 Gamma
6 3. 893 . 900 . 100 Bimodal
7 3.889 . 900 . 100 Beta
8 3. 875 . 896 . 104 Diffuse
9 3,851 . 891 .109 Trimodal

10 3.783 . 875 125 Exponential

11 3.636 , 841 . 1569 Normal

12 3.610 . 835 . 165 Normal

13 3.589 . 830 . 170 Gamma

14 2,890 . 668 . 332 Binomial

15 2. 882 ., 667 ,333 Binomial

16 2.874 . 665 . 335 Peaked Normal
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