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An Efficient Substring Indexing Method for
Japanese Document Retrieval Using Frequency Data

YASUSHI OGAWA?

Substring indexing method is suitable for Japanese document retrieval systems, because it
requires no natural language processing to identify words. A substring index does sometimes
create false drops and retrieval time is proportional to the query length, however, an index
must be large to reduce false drops or shorten retrieval response. In other words, it's difficult
to get good performance measures for false drops, retrieval time as well as index size. We pro-
pose a new substring indexing method that shortens the average response time by selectively
fastening retrievals of frequently used words, and yet does not either increase false drops or
enlarge indexes. We use two kinds of frequency data: (1) Character frequency is used to
generate a hash table for character-pairs, both increasing retrieval speed and reducing false
drops, (2) Substring frequency is used to select special substring index entries, resulting in
quick retrieval for long but highly frequent words. We evaluated our method using 100,000
patent abstracts. Measurement results, including response time, index size and false drop
rate, confirmed the effectiveness of our method.
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1 minid=N-1;
2 for ( c=0; c<C; c++ ) {

3 if ( n<N-1 ) {

4 map [chr[c].code]l=entry[n].id;

5 entry[n].total+=chr[c].count;

6 n++;

7 } else {

8 map[chr[c].code]=entry[N-1].id;

9 tmp_id=entry[N-1].id;

10 tmp_total=entry[N-1].total+chr[c].count;
11 for ( m=N-2; m>=0; m-- ) {

12 if ( entry[m].total>=tmp_total ) {
13 for ( 1=N-2; 1>m; 1-- ) {

14 entry[1+1]).id=entry([1].id;

15 entry[1+1].total=entry[1].total;
16 }

17 break;

18 }

19 }

20 entry[m+1] .id=tmp_id;

21 entry[m+1] .total=tmp_total;

22 if ( m<minid )

23 minid=m;

24 1}

25 }

B1 B8EF—TLVOERT VL) XL
Fig.1 Lookup table generation algorithm.
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Fig.3 Retrieval response time (Kanji).
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Fig.4 Retrieval response time (Katakana).
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Fig.5 False drop rate (Kanji). Fig.7 False drop rate (Katakana).
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—e— code-based Table1l Index sizes for fixed-length entries.
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Fig.6 False drop rate (Katakana).
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Fig.8 Retrieval response time using variable-length
entries (Kanji).
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Fig.9 Retrieval response time using variable-length
entries (Katakana).
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Table3 Character’s frequencies.

e K%

MEAL | MBI | XF HBSEE | XF

1 73748 | B 101119 | —

2 60397 | H 60507 | >~

3 46838 | & 48261 | v

4 39564 | B 45332 b

5 36400 | A 45140 | 1

84 10047 | ho 1| = 7, 7
1958 1| B - %

B4 BERFT—TNVOH
Table4 Sample lookup table.

i 262 K%
ID | HHHE | XF HBRE | XF
0 73748 | B 101119 | —
1 60397 | H 60507 | >
2 46838 | & 48261 | v
3 45917 | &, IE, A7, - 45332 | +
56 45916 | X, ®, &, - 2372 |
57 45916 | 12, B, & 2289 | 7, I
63 45916 | A, &K, 14, - 2043 | ¥, ), 2, o
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Table5 Sample substring dictionary.

oy K&
MERY | tHEIHE | X7F hBEE | XF
1 3084 | BNk 10382 | AV F
2 2824 | RREE 9343 | ¥—%
3 2484 | B 5330 | -7
4 2483 | LERIRHA 4458 | b+ —
5 2312 | EFEH 4395 | 41> 7
512 166 | &% 112 | XY F4
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AN Fe (ERRBR)
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