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Linguistic Model Adaptation for Automatic Speech

Summarisation *

O Pierre Chatain, Edward W.D. Whittaker, Joanna A. Mrozinski and
' Sadaoki Furui (Tokyo Institute of Technology)

1 Introduction

In this paper we extend the work done on the two-
stage summarisation method described in [1] by fo-
cusing on adapting the linguistic component to make
it more suited for the summarisation task. In par-
ticular we examine methods for adapting the lin-
guistic models (LiM) automatically to improve per-
formance, using either unigram, bi-gram or trigram
information from different sources of data. Experi-
ments were performed both on spontaneous speech,
using 9 talks taken from the Translanguage English
Database (TED) corpus [2], and speech read from
text, using 5 talks from CNN broadcast news from
1998. For each of those talks, human (TRS) and
speech recogniser (ASR) transcriptions along with
human summaries were used. The talks were used
for both development and evaluation with a rotating
form of cross-validation [3]. The objective measure
of summary quality used in this paper is summari-
sation accuracy (SumACCY) [4]. The full process is
described in [5)].

2 Experiences and Results

2.1 Reference Results

Reference results, consisting of the results for ran-
dom summarisation (Rnd sum) and the baseline,
evaluated using a baseline LiM (LiMp), are given
for appropriate summarisation ratios (Sum Ratio)
in Tables 1 and 2 for the TED and CNN data re-
spectively. The LiMp is a trigram model built on a
corpus consisting of around ten years of conference
proceedings (17.8M words) on the subject of speech
and signal processing.

2.2 TED

Nine talks from the TED corpus were used in this
paper, each transcribed and manually summarised

Table 1 Reference results for TED.
Sum Ratio SumACCY
10% TRS | Rnd sum 34.4

Baseline 63.1

ASR | Rnd sum 33.9

Baseline 48.6

30% TRS | Rnd sum 71.2
Baseline 81.6

ASR | Rnd sum 56.1

Baseline 66.7

Table 2 Reference results for CNN.

Sum Ratio SumACCY
40% TRS | Rnd sum 80.7
Baseline 81.1
ASR | Rnd sum 68.2
Baseline 71.3

Table 3 TED adaptation results on TRS.

N-gram
Sum Ratio | LiM 1 2 3
10% LiMry | 676 61.6 61.4
LiMgy | 62.0 62.0 65.9
30% LiMry | 82.6 83.7 82.5
LiMgy | 83.2 82.1 83.7

by nine different humans for both 10% and 30%
summarization ratios.

Two different types of component LiM are built,
coming from two different sources of data, and are
combined with the LiM g for adaptation using linear
interpolation.

The first type of component linguistic models
(LiMg;, LiMgy and LiMgs for unigrams, bigrams
and trigrams, respectively, where S denotes Sum-
mary) are built on the small corpus of hand-made
summaries described above, made for the same sum-
marisation ratio as the one we are generating. For
each talk the hand-made summaries of the other
eight talks (i.e. 72 summaries) were used as the
training corpus. This type of LiM is expected to help
generate automatic summaries in the same style as
those made manually.

The second type of component linguistic model
(LiM7y, LiMre and LiMr3 for unigrams, bigrams
and trigrams, respectively, where T denotes Talk)
are built from the paper in the conference proceed-
ings for the talk we want to summarise. This type
of LiM, used for topic adaptation, is investigated
because key words and important sentences that
appear in the associated paper should have a high
chance of being extracted by the summarisation pro-
cess.

Experiments were first made on the TRS. in-
vestigating interpolation of the baseline language
model with each component. We also investigated
a three way interpolation, combining LiM g, LiMr;
and LiMg3 for both TRS and ASR.

Results for the adapted LiMs are given in Table
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Table 4 Three way interpolation for TED.

Sum Ratio SumACCY

10% TRS 67.8
ASR 49.8

30% TRS 83.3
ASR 68.7

3 for the combinations of the different component
LiMs with the baseline one by one. Results using
LiM7; seem to indicate that in the case of talk-based
adaptation, the unigram adaptation model has the
greatest effect. This is because the unigram infor-
mation coming from such a small amount of data
is more robust than bigram or trigram information.
This unigram information helps selecting important
key and technical words present in the lecture which
are uttered during the talk.

However, with summary-based adaptation, tri-
gram models yield the best results, which confirms
our idea of realising stylistic adaptation: human-
made summaries used in the model actually help us
select utterances likely to be used by human sub-
jects when making summaries. The unigram infor-
mation in this case is not as important as the tri-
gram one, which helps selecting frequently used ex-
pressions and phrases likely to appear in multiple
summaries.

The results of the three way interpolation combin-
ing LiMp, LiMg3 and LiMr; are shown in Table 4,
for both TRS and ASR. For TRS, relative improve-
ments of 7.4% and 2.1% were obtained for the 10%
and 30% summarisation ratios respectively. With
the ASR, relative improvements of 2.5% and 3% are
observed for the 10% and 30% summarisation ratios.

2.3 CNN

The CNN data consists of five talks from broad-
cast news of 1998. The five talks were transcribed
and manually summarised by sixteen different hu-
mans for a 40% summarization ratio, and used for
both development and evaluation.

For the CNN news stories we only built one type of
component linguistic model, using hand made sum-
maries in the same manner as for the TED data: for
each talk the hand-made summaries of the other four
talks (i.e. 64 summaries) were used as the training
corpus. LiM¢i, LiMee and LiMes (for unigram,
bigram, and trigram, respectively, C standing for
CNN) were interpolated separately with LiMp as
above.

Results for LiM adaptation on the CNN data are
given in Table 5 for both TRS and ASR.

LiM adaptation did not yield any improvement on
the CNN TRS. The baseline and random summari-
sation results were already very high, and adapta-
tion had almost no effect.

With the ASR though, 3.1% relative improvement
was obtained using LiM adaptation, the greatest in-

Table 5 CNN adaptation results.

N-gram
1 2 3
80.9 80.8 80.8
72.5 734 735

LiMen TRS
LiM¢cn ASR

crease coming from the trigram adaptation model,
as was also observed on the TED data.

3 Conclusions

In this paper we have investigated combinations of
models used to compute the linguistic score in an au-
tomatic speech summarisation system. It was found
that summarisation performance was improved by
at least 2.5% relative increase over the baseline on
the ASR output of both spontaneous speech data
coming from the TED corpus and speech read from
text from CNN broadcast news.

Topic adaptation was performed using unigram
information from a small source of data related to
the talk we are trying to summarise, and stylis-
tic adaptation was realised using the trigram infor-
mation coming from a small corpora of hand-made
summaries.
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