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Question Type Classification Using
Word Attribute N-gram and Statistical Machine Learning

JUN SUZUKI,* YUTAKA SASAKI' and EISAKU MAEDAf

Question type classification attempts to identify the intention of a given question. The ap-
proach to high performance question classification typically yields an extremely large number
of features because question types are well featured by the structures of the word attributes
inside the questions. We propose a technique for finding “word attribute N-gram” to extract
effective features for question type classification, and then, we use these features with machine
learning technique, Support Vector Machines (SVM), to create a high performance question
type classifier. Results of question type classification experiments using 10,000 question sam-
ples showed much higher performance than the other conventional methods. Moreover, we
clarify the performance of a feature extraction method and the effective features of each
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question type.
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Fig.1 The typical flow of a question answering system.
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Fig.2 An example of word attribute N-grams.
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Fig.3 An example of extended word attribute N-grams.
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Fig.4 An example of making feature vectors for semantic
categories.
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Table 1 The number of samples used in the experiments.
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Table 2 A comparison of the proposed method with the oooono
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RULE [ C4.5 | MEM [ SVM1 [ SVM2
¢ Ooo0oo00o0oo0obooO0oooooooooooooo
ype m F measure
AGE| 130| .784] .878| .710| .904| .873 goboboooboooboooobooooooooo
DATE | 1885 | .832| .924| .931| .965| .962 000000000000000000000000
EVEN | 165| .545|.2906| .517| .585| .574
LOCT |1530| .616| .575| .738| .744| .784 booooooodooodoooooooooon
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Table 4 Classification performance versus multi-class
classification method.

one vs. rest pairwise

SVM1 SVM2 | SVM1 SVM2
type m F-measure

AGE 130 .904 .873 .857 791
DATE 1885 .965 1962 961 957
EVEN 165 .585 574 .608 .496
LOCT 1530 744 784 .763 769
MONY 250 .808 .829 781 .746
NORG 140 727 722 737 672
NPER 365 .863 .858 .856 .843
ORGN 1605 734 751 .720 717
PCEN 190 .812 .800 .780 743
PERI 260 774 745 .759 .688
PERS 1615 .894 .888 .880 878
PROD 135 587 521 .584 426
PTIT 270 .886 874 .890 841
SUBS 130 .646 .647 .590 .460
TIME 125 812 .823 .825 .760
TITL 150 478 .404 .464 .301
OTHR | 1055 .665 .666 .663 .610
ave.F 758 748 .748 .688
acc. .807 .813 .802 .783
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Table 5 Effects of features.
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Table 6 Examples of effective features for each question type.
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Table 7 Examples of word attribute N-gram typically
used in each question type.
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