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1 Generating Novel Summaries

The continued development of mobile device technologies, their supporting
infrastructures and associated services is important to meet the anytime, any-
where information access demands of today’s users. The growing need to deliver
information on request, in a form that can be readily and easily digested on the
move, continues to be a challenge.

Automatic text summarisation is a potential solution to achieving device-
friendly content for devices that have limited display screens. An effective way
to produce a short summary maybe to include only novel information. However,
producing a summary that only contains novel sentences (assuming we employ
sentence extraction to build summaries) might imply a loss of context. In this
paper we considered summarisation with novelty detection, where information is
not only condensed but also attempt is made to remove redundancy. We adopted
two strategies to produce summaries that incorporate novelty in different ways;
an incremental summary (Sumh;) and a constant length summary (SumN,).
We compared the performance of groups of users with each of the test systems.
The aim was to establish whether a summary that contains only novel sentences
provides sufficient basis to determine relevance of a document, or do we need to
include additional sentences in the summary to provide context?

Key decisions made at the outset, which influence the production of sum-
maries, relate to the number of summary levels and the length of summaries.
We restrict the number of summary levels to 3, primarily to avoid overburdening
users in the experimental tasks. In terms of summary length, for each document
a number of sentences equal to 7% of its length (with a minimum of 2 sentences
and maximum of 6 sentences) were used [2]. Finally, we make use of a simi-
lar approach to NewWords in [1] as our first attempt to take account of novelty
when building summaries. For a full description of the algorithm used to produce
the experimental summaries please refer to an extended version of this paper to
appear.

The starting point for generating our novel summaries is an initial seed sum-
mary, Sum;y, which is a query-biased summary. The query-biased summarisation
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System used to produce the Summaries for the experiment was the same as that
described in [3]. The length of this query-biased Summary, /1, is determined ag
a percentage of the original document length. Given a ranked set of sentences,
Sr158ry5 +vy Sp,, (relevance-based ranking), Sum; is composed of the top {1 sen-
tences ordered ag they appear in the original document.

Subsequent Summaries are generated to include only novel information, and
reflect previously seen Summary content. To avoid the presentation of materia]
that the user has already seen the focus is on the sentences which, in the original
(relevance—based) rank, were ranked right after the ones selected for Sum;. There

a very different approach producing a new summary, SumN,,, whose size Iy
is equal to /;. The idea here is to avoid the presentation of material that the
user has already seen, and instead focus on the sentences which, in the original
(relevance—based) rank, were ranked right after the ones selected for Sum;. That
is, SumN,, will be composed of sentences selected from Sr1y419 81y 15y ey S, In
contrast, the increasing length method includes both the new sentences and the
material already seen, which we consider ag the context.

To estimate how novel the candidate sentences are, a history log, composed
of previously seen sentences is formed. Each candidate sentence hag a relevance
score greater than zero. Sentences with a Zero relevance score are not included

weighting to the novelty score to emphasise novelty scoring over the previous

and consisted of newswire stories. A total of 5 randomly selected TREC! queries
and for each query, the 10 top-ranking documents were used as an input for
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Summary generation. The experimental Ineasures to assess the effectiveness of
user relevance judgements were the time to complete the task, precision (P), recall

each user was given 5 queries, and for each query, the top 10 retrieved docu-
ments. These 10 documents were represented as 5 documents summarised using
a technique which included novelty, SumN, and 5 summarised using a baseline
technique that did not use novelty detection, SumB, which were query-biased
summaries. For each document there are three levels of summary, Sum;, Sums,
and Sums;.

The experimental procedure can be described as follows. Following an ini-
tial briefing users were Dresented with a list of 5 queries. The title and the
description of each query (i.e., the ‘title’ and ‘description’ fields of the respective
TREC topic!) provided the necessary background to their ‘information need’
to allow users to make relevance judgements. For each query, an initial period
was allowed to read and digest the query details. Following this, the first of the

started. Users were shown documents from the list where the content for a doc-
ument consisted of the level 1, 2 and 3 summaries (e-g. SumN,, SumN,y, and
SumNg3). Having seen summary SumN,3 users’ were required to make a de-
cision as to whether to mark the document as relevant, or non-relevant, After
indicating their decision users were presented with the first summary of the next
document. The process was repeated until all queries had been evaluated. Once

summary timing data, were recorded in log files.

We now report results from the experiment. Due to restrictions of space we are
unable to present a full analysis of all the data produced during the experimen-
tation. Table 1 provides a view of the results in the context of the experimental
methodology, depicting the allocation of users to groups and associated summary

Table 1. Average performance across all queries for the different summary types

@oup Type [IDC] P R |Time (secs),
1 & 4|SumB;[0.764]0.822]0.845 66

2 & 3 SumB.[0.768]0.850 0.798 53

2 & 3|SumN;|0.7760.8090.852 64

1 & 4|SumN.,(0.760|0.803(0.752 63

! Examples of TREC topics are available at http: //trec.nist.gov/ data/testq.en
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types. The results show a slight increase in DC and R performance with sum-
maries that provide novelty with additiona] context, SumN;. For P, the baseline
Summary with a constant length, SumB,, performs best. However, the margins
of improvement are somewhat minimal. Appropriate statistical tests found no
significance difference in the overall results for the different approaches.
Interestingly, the margin of difference in the time spent on SumN; compared

3 Conclusions and Future Work

In conclusion, findings from the user study suggest that there is little difference
in performance (DC, P and R) between novel Summaries that include context
(SumN;) and those that contain only novel information (SumN,). Therefore,
for mobile information access where issues of bandwidth and Screen size are
paramount then we can conclude that an effective way to produce a short sum-
mary is to build one that includes only novel information. However, the lack of
Improvement over the baseline does place doubt over the merit of building novel

size: Is there 3 relationship? Information, Processing and Management, 42(4):1056—
1074, 2006.
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