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N.M-gram: Implementation of Inverted Index Using N-gram with Hash Values

Mik10 HIRABAYASHIt and KOUICHIROU ETO t

When constructing inverted index for full-text search system, using N-gram is very popular for tokenizing
text data of target documents. Although the method has many advantages like language neutrality and perfect
recall ratio, it has also shortage that the inverted index becomes large. The tokens extracted from documents
tend to be enormous. The system needs to record each offset of tokens into inverted index because the offset
is used for checking adjacency of tokens. The inverted index tends to be large because of the offset. In this
paper, we describe N.M-gram method, which improves space efficiency of N-gram. The method uses hash
values of succeeding tokens instead of offset in each document. The method can improve space efficiency

without losing advantages of N-gram.
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Fig.1 Structure of Inverted Index of N-gram
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Fig.2 Structure of Inverted Index of N.M-gram
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Table 3 Appearance Tendency of 2.2-gram Tokens in a Document
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Table 4 Space Efficiency of 2.2-gram and N-gram
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Table 5 Entropy of Each Token of N-gram and N.M-gram
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Fig.4 Graph of Size of Inverted Indexes
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Fig.5 Graph of Entropy of Each Token
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Table 6 Comparison of Search Performance
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Fig.6 Graph of Search Performance
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Table 7 Frequency of Length of Search Word

ooo oo oo oooo
100 1189 | 0.031027 | 0.031027
200 6800 | 0.177448 | 0.208476
300 6936 | 0.180997 | 0.389473
400 8634 | 0.225307 | 0.614780
500 5197 | 0.135618 | 0.750398
600 3474 | 0.090655 | 0.841053
700 2428 | 0.063360 | 0.904413
8§00 1443 | 0.037656 | 0.942068
900 913 0.023825 | 0.965893
1000 591 0.015422 | 0.981316
1100 325 0.008481 0.989797
1200 149 0.003888 | 0.993685
1300 72 0.001879 | 0.995564
1400 51 0.001331 0.996895
1500 20 0.000522 | 0.997417
16 00 33 0.000861 0.998278
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Fig.7 Graph of Length of Search Word
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