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Representative Keyword Extraction from Few Documents
through Fuzzy Inference
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Abstract

In this work, we propose a new method of extracting and weighting representative keywords(RKs) from a few
documents that might interest a user. In order to extract RKs, we first extract candidate terms and then choose a
number of terms called initial representative keywords (IRKs) from them through fuzzy inference. Then, by expanding
and reweighting IRKs using term co-occurrence similarity, the final RKs are obtained. Performance of our approach is
heavily influenced by effectiveness of selection method of IRKs so that we choose fuzzy inference because it is more
effective in handling the uncertainty inherent in selecting representative keywords of documents. The problem
addressed in this paper can be viewed as the one of calculating center of document vectors. So, to show the
usefulness of our approach, we compare with two famous methods - Rocchio and Widrow-Hoff ~ on a number of
documents collections. The results show that our approach outperforms the other approaches.
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Input: DS ( Example Documents Set )
TS ( Candidate Terms Set )

1] Procedure get_ITS(DS, TS)

2] ITS: Initial Representative Terms Set,
initialized to empty.

3] TS’: Temporary Terms Set, initialized to TS.

4] d, t: Document and Term element respectively.

5] Repeat

6] Select a document element as d from DS.

7] Repeat

8] Select the highest element as t in TS’
according to the weight.

9] If t appears in d and not member in ITS
Then Add t to ITS.

10] Remove t from TS.

11]  Until t appears in d.
12] Remove d from DS.
131 Assign TS to TS'.
14] Until DS is empty.
15] Return ITS.
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Fig. 3 The algorithm for selection of Initial-Representative
Terms
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Table 2. Performance on 21 categories and —Performance

of each method for Initial Representative Keywords

selection
RKEF
averaged | over over over over
precision ||[Rocchio] W.H | RKER |RKEW
tumber 0550 || +51.996 | +25.8% || +34.4% | +49.8%
dmk 0.084 || +52.7% | +61.5% | + 0.0% | + 0.0%
sunseed | 0451 | +1869% | +18.3% || +302.6% | +302.6%
lei 0363 |+ 00% |+ 00% | +00% | +0.0%
soy-meall 0772 | +40.6% | +43.7% | +101.0% | +101.0%
fuel 0518 | +40.3% | +58.8% || +36.3% | +51.0%
heat 0626 |+ 96% | +100% ] + 26% | + 26%
soy-oil 0.323 +205% | + 0.6% || +62.3% |+ 76.5%
lead 0614 1 +139% | +106% | +76.4% | +162%
S“;fé;“ 0120 | +153% | +11.1% || +21.2% | +20.2%
hog 0485 |- 56% | ~ 91% | ~ 1.2% |- 11.8%
orange 0975 |+ 51% | + 43% | + 0.0% | + 0.0%
housing 0352 |~ 90% | - 56% |- 102% | - 16%
tin 0.986 +20% 1+ L7% | + 0.0% | + 0.0%
rapeseed | 0575 || +24.1% | +283% | - 08% | - 08%
wpi 0.728 - 81% | - 94% | - 49% | - 49%
pet—chemj 0308 |+ 54% | <169% | + 40% | ~11.7%
silver 0.770 +61.4% | +50.0% || + 22% | + 2.2%
zinc 0921 || +162% | + 82% i + 0.0% | + 0.0%
retail 0.194 + 26% | + 1.5% || + 3.7% | +102.0%
sorghum | 0591 | +16.3% | +18.2% || - 4.0% | +94.4%
Average 0530 | +17.8% | +14.8% | +20.8% | +37.5%
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E 3. lumber oA 29 H89H H 27 di 8oF
Table 3. Initial Representative Keywords of the "lumber”
—category extracted by each method

Methods Initial Representative Keywords
Fuzzy lumber, softwood, wood, agre
Rocchio lumber, softwood, timber, guarante, forest
WH lumber, ‘timber, guarante, champion, wood
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