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1. Method based on relative 
frequency ratio (RFR)

The goal of the RFR based method is to find out whether the frequency of a 
word in the text under consideration is higher than its ‘normal’ frequency. 
We used a list of word frequencies taken from the BNC corpus to look up a 
word’s ‘normal’  frequency. (Kilgarriff) 
The BNC corpus is a 100 million word collection of samples of written and 
spoken language. Roughly 10 % consists of spoken material. 

Abstract
Keywords are important cues that can be used for example in information 
extraction. We have compared a knowledge poor approach with a 
knowledge rich approach for keyword extraction in spoken text. The 
knowledge poor approach is based on frequency calculations (relative 
frequency ratio) whereas the knowledge rich approach is based on the 
theory of lexical chains using an electronic conceptual dictionary (EDR) as 
a semantic resource.
We have tested both methods on 10 segments (coherent stretches of text 
manually selected from the ICSI corpus). We have limited ourselves to 
nouns only and no compounds for the time being.
A hybrid approach seems fruitful since each method has particular 

advantages and drawbacks. 

Keyword extraction in dialogues

2. Method based on lexical chains 
and semantic similarity

Lexical chains are chains of words in running text that are in a 
semantically related. This semantic relationship is in our case defined by 
the relations found in the EDR Conceptual Dictionary. 

The EDR Conceptual Dictionary is composed of three sub dictionaries:
1. Head concept Dictionary (concept id., head concept and explanation)
2. Concept Classification Dictionary  (IS-A relations between concepts)
3. Concept Description Dictionary (semantic relations other than IS-A:

object, agent, goal, place etc).
We have limited ourselves to the first two dictionaries (see Figure 1).

Algorithm for building lexical chains
let WordA be any of the words already in the chain,

WordB any of the following words in the text
if wordA = wordB #repetition

add wordB to chain
else if  the number of nodes (Np) in the path between wordA and wordB < 7

AND the number of sentences between wordA and wordB < 4
add wordB to chain (choose the shortest path)

else  start a new chain with wordB

Scoring scheme (the longer the chain and the more semantic similarity 
the better)

Case  repetition 
> add 2 to score

Case cohesive relationship
> Calculate the similarity between wordA and wordB as follows

(Leacock and Chodorow, 1998):

>add value to score
Ranking of lexical chains according to the score attached to them.

The domain text is a segment taken from the ICSI dialogues. The general 
text is the BNC corpus. Words in the texts are lemmatised and ranked 
according to the RFR attached to them. Then the first 2, 5, 10 and finally the 
first 15 nouns are selected as candidate keywords.

Fig. 1: Example from the EDR 
Conceptual  Classification Dictionary 
(Interface by David Portabella (EPFL)

Sim(wordA, wordB) = max [-log (Np/2D)],

where D is the maximum depth of the taxonomy (here:14)

3. Comparison / Experiment

A comparison was made between the two methods on 10 
segments (approximately 260 words) using manually selected 
keywords as a gold standard. Two persons (including the 
author) were asked to select keywords for each segment (just 
nouns, no compounds). The number of keywords for each 
segment varied between 2 and 7 with an average of 4.7

4. Results
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Fig. 2. Recall and precision curves at cut-off 2, 
5, 10 and 15 (lexical chain in green, RFR 
method in orange)

Fig. 3. recall, precision and F-measures for 
both methods at 4 cut-offs

Fig. 4. Overlap between both methods 
at cut-off 5

As can be seen in the fig. 2, the method 
based on lexical chains scores higher on 
precision, but never reaches 100% recall.
The method based on RFR scores lower 
on precision, but reaches 100% recall in 
most segments at cut-off 15.
As for the F-measure ( fig. 3), the lexical 
chains outperform the RFR method in 
most cases, with a peak at cut-off 5.
In fig. 4 we can see that 41% of the found 
keywords were found by both methods. 
39% (17+22) were found by one and not 
by the other. 22% were not found by 
either method. Note that this is the score 
at cut-off 5 and in 40% of the cases the 
number of keywords manually selected 
was more than 5.

5. Conclusion
•Although the evaluation results are based on limited data and it is 
difficult to compare our results with results obtained by other authors 
particularly because we work on spoken data. The results are promising.  

•Also, because both methods have their particular advantages and 
drawbacks, a hybrid approach could be part of our future work.

•We will work on fully automating the method based on lexical chains to 
make an evaluation on a larger scale possible.

•It could be interesting to investigate the usefulness of the EDR Concept 
Description Dictionary in which semantic relationships other than IS-A 
are kept. 

Related work:
A popular method for keyword extraction is TF*IDF (the product of term 
frequency and inverted document frequency: Salton and McGill, 1983) 
Interesting work is done by Matsumura et al. (2003) who propose a 
algorithm for keyword extraction inspired by the priming effect in cognitive 
processes. Matsuo and Ishizuka (2002) use word coocurrence statistical 
information for their algorithm. Both methods give results above 50% for 
precision at cut-off 15. Their positive results are partly due to the fact that 
they let the subject select keywords from the proposed list.
Hulth (2003) uses machine learning to automatically extract keywords 
from abstracts. She reports an F-score of 33.9. 
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