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In the manufacturing industry fields, thousands of quality characteristics are measured in a day because the systems of process
have been automated through the development of computer and improvement of techniques. Also, the process has been monitored
in database in real time. Particularly, the data in the design step of the process have contributed to the product that customers
have required through getting useful information from the data and reflecting them to the design of product. In this study, first,
characteristics and variables affecting to them in the data of the design step of the process were analyzed by decision tree to
find out the relation between explanatory and target variables. Second, the tolerance of continuous variables influencing on the
target variable primarily was shown by the application of algorithm of decision tree, C4.5. Finally, the target variable, loss,
was calculated by a loss function of Taguchi and analyzed. In this paper, the general method that the value of continuous explanatory
variables has been used intactly not to be transformed to the discrete value and new method that the value of continuous explanatory
variables was divided into 3 categories were compared. As a result, first, the tolerance obtained from the new method was more
effective in decreasing the target variable, loss, than general method. In addition, the tolerance levels for the continuous explanatory
variables to be chosen of the major variables were calculated. In further research, a systematic method using decision tree of
data mining needs to be developed in order to categorize continuous variables under various scenarios of loss function.
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<Figure 1> The Structure of Decision Tree
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<Table 1> The Sample of Simulation Data

{Table 3> z, Data Aligned in Order

.zl(BC) mz(Pa) .zg(hr) 14(%) y(Cm)

100.8 415 1.2 58.0 81.7

101.0 34.3 3.1 46.1 85.5

101.7 47.1 2.6 26.7 97.3

101.9 47.6 23 36.0 93.5

LS N S N S

101.9 44.4 1.4 443 89.1

2 (C) | =z,(Pa) | z,(hr) z,(%) y(cm)
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2 143.8 424 1.1 56.4 113.5
3 120.0 40.3 12 20.2 1115
4 176.7 38.9 2.6 54.9 137.3
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<Table 4> The Categorization of Explanatory Variables

<Table 6> The Result of Decision Tree(Old)

IN

126.9766 : category 2(58)
z, > 1269766 :
z; < 167.61 : category 1(89/27)

T

Section 1 Section 2 Section 3
o | x, < 130902 '1;10'1021 5635 s, > 161.609
v | < 3573 iilz i ) > 41418
2 2, < 1355 Ljsi Z;; vy > 2437
e | e < 29132 2:?122 559”; 2, > 40.596

AT 3 M= A A FAHAM M
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o5 W7ke] WAE setatis Fgolk GAAHR
TS TS A= vt <Table 5>¢F 2t

<Table 5> The Result of Decision Tree(new)
x, in (0, 2) : category 2(137/12)
x, in (1) : category 1(63/12)
Errors : 12.0%
forecast
Category 1 51 12(error)
Category 2 12(error) 125
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x, > 167.61 : category 2(53/1)
Errors : 14.0%
forecast
Category 1 62 1(error)
Category 2 27(error) 110
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<Table 7> Comparison of Two Methods
Group N Mean Std Dev | Std Error
old 60 2651.35 3442.95 444 .48
new 45 1726.16 2226.35 331.89
Equal variance test t-test
Variances . Povalue . o ;—}:/asliu;es)
Equal 1.572 119
Unequal Al 038 1.668 .098
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