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Abstract: Ignition point is the temperature at which an flammable chemical compound begins to burn nat-
urally. Since ignition points are important from the viewpoint of safety, those are examined experimentally.
However, enormous amounts of new chemical compounds are generated recently so that prediction of ignition
point will be helpful practically. Therefore I am trying to predict ignition point using data mining. This pa-
per reports a trial prediction of the ignition point for hydrocarbon and similar well-known and well-examined
molecules via decision tree; one of the known methods of data mining. I used fundamental material values
and the number of characteristic partial structures of molecules as descriptors then I applied “rpart”, a pack-
age of the statistical programming language “R” in order to make a decision tree. As the result, the most
important rule for the ignition point was the number of benzene ring. Furthermore, I reexamined descrip-
tors from the viewpoint of partial structures of chemical compounds and I added more chemical compounds
so that I could improve over-fitting situation and could get more known rules between ignition point and
molecular structures.
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Fig. 1 Histogram of ignition point for original 240 datas and
additional 44 datas.

SEBMLEZT—2

N

50
- i; LBELL
24045 DT —4
30
” i —

~25 25~5050~75 75~ 100~ 125~ 150~ 175~ 200~ 225~ 250~
100 125 150 175 200 225 250 275

2TE

B2 #HA7T—5I2B0 55 TEO0 (2 OO L % 55T
275 DS 9 hd D)
Fig. 2 Histogram of molecular weight for original 240 datas
and additional 44 datas.
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Fig. 5 Relationships between complexity parameter and cross
validation relative error on the decision tree from old

descriptors and 240 learning datas.
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Fig. 6 Pruned decision tree from old descriptors and 240 learn-

ing datas.
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Fig. 7 Relationships between complexity parameter and cross

validation relative error on the decision tree from new

descriptors and 240 learning datas.
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validation relative error on the decision tree from new
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Fig. 11 Scatter plot of molecular weight and boiling point.
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Fig. 12 Scatter plot of molecular weight and melting point.
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Fig. 13 Scatter plot of molecular weight and the number of

carbon atoms.
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Fig. 16 Prediction results of decision trees using four types of

descriptors for ten test datas.
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