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Creating Summaries with an Automated Tool

Renu Gupta, Ph.D.

Abstract

Students and researchers are frequently required to write summaries, either during
examinations or as part of their ongoing work. This paper describes some features of a
summary, derived from work in Natural Language Processing, briefly examines the
AutoSummarize tool in Microsoft Word, and then proposes that such tools can be

used in teaching.
1. Introduction

I’ve always been puzzled by the activity called summary writing. In school, I wrote
summaries for tests and examinations without knowing why or how to write one. As a
teacher, | once inflicted summary writing on my students in a writing class merely
because other teachers were doing so. And as an examiner, | found that evaluators

could never agree on what we were looking for on the summary/précis item.
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This lack of clarity is curious because summaries are used extensively in everyday life
as well as in professional work and at the university. In everyday conversations, we
relate the plot of a movie or the gist of a conversation without describing every
digression, ‘umm’ and ‘er’. Students know this intuitively; when writing a laboratory
report, no student would launch into a description of the laboratory or the acid that
fell on their clothes, because they know that this information is irrelevant in a report.
Yet, in language classes, students are taught to write summaries without reference to

the purpose; instead, summary writing is taught as an idealized or abstract skill.

Life after school relies heavily on the ability to summarize documents, even if these
are not viewed as summary writing. At the university, the conventional closed book
time-bound examination requires answers that summarize ‘all you know about X’. In
the government and corporate sector, reports have to be summarized for superiors or
the general public. Independent research involves summarizing data, reading and
summarizing the research literature, and even summarizing one’s own document for
the abstract. Like other writing, summaries are driven by their purpose; for example,
an entire article can either be summarized in a paragraph or as a single reference in a

research paper with “see X (2005)”.

So, it seems that summary writing is an indispensible skill for professional life. The
volume of information on the Internet has exacerbated the problem; students and
junior researchers download hundreds of pages from the Internet and then cannot find

their way through it.

Despite the importance of this skill, there seems to be little clarity on the features of a
summary and how to teach summary writing. One teaching technique is to give
students a text and instruct them to summarize it in a given number of words (usually
one-third of the original). One student joked that he was told to copy every third
sentence from the original to create a summary. There is a fuzzy notion that a
summary contains only the main points of a text, and omits the details. But what is the

difference between main points and details, and how does one find them?

Although written discourse consists of sentences that are written and read linearly, the
ideas are organized in a hierarchy, with the most general information at the top level

subsuming details below (Hinds, 1979). Although this is primarily true of expository
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texts, narratives too have a structure (or story grammar, from Propp, 1928/1968) as do
argumentative texts. Experiments have found that after a few days, readers remember
only the top-level information, which would be the main points, and cannot recall
information at lower levels of the hierarchy, namely, the specific details (Meyer and
Freedle, 1984; Meyer and Rice, 1984). It is this logic that underlies textbook advice
on writing summaries: “Read the original, put it aside, and write down what you
remember”. This works as a procedure, but does not help students identify the

features of a summary.

This paper identifies some features of summaries that are given in the literature. It
then shows what this means using one tool in Microsoft Word—AutoSummarize—

and concludes with suggestions for teaching.
2. Features of a Summary

Clarity about the features of a summary can be found in the literature on Natural
Language Processing (NLP). When information on the Internet began growing
exponentially in the 1990s, computer scientists recognized the need to search for and
retrieve information. To help users extract information and generate summaries, they
worked with linguists to formalize the features of summaries and incorporate them in
their programs. In the literature, a frequently cited definition is given in Radev (2002;
cited in Das and Martins, 2007): summaries can be of one document or of several
documents; they should be short; and they should preserve important information. As
Das and Martins (2007) point out, “a more elaborate definition for the task would
result in disagreement within the community” (p.1), which we see in moderation

meetings for examinations.

This definition covers user inputs—the number of documents and the length of the
summary. However, it is the final feature, namely, preserve important information,
which is the central concern for the student, the writer and researchers working on

text summarization techniques. What features of a text help identify ‘importance’?

Early work in text summarization identified three features of a summary that still hold

good. Note that Features 2 and 3 draw on the concept of text structure.
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1. The frequency of content words (Luhn, 1958; cited in Lloret, 2008). Discourse
consists of connected sentences. One device used to achieve cohesion is the
repeated use of lexical items or their synonyms (Hoey, 1991). This
approximates the keyword approach. So, sentences that contain the most

frequent content words are considered important for a summary.

2. The position of sentences in the text. Baxendale (1958; cited in Das and
Martins, 2007) found that the topic sentence of a paragraph occurred 85% of
the time as the first sentence and 7% of the time the last sentence of the
paragraph. This feature is used in text analysis programs such as Criterion to
automatically score student essays (Burstein, Chodorow, and Leacock, 2003).
However, this feature has to be treated with some caution because of
differences across texts. First, genre determines the structure of the text; for
example, news items are structured with the most important information at the
beginning, which automatic summarizers confirmed (Das and Martins, 2007).
Second, the disciplinary area affects the structure of texts, with texts in the
sciences and social science conforming more to this canonical structure than
texts in the humanities. Third, there are regional differences between texts
written in English (Biber, 1987; Gupta, 2009; Hall et al., 2007).

3. Cue words, such as in conclusion, important, in this paper, and hardly, signal
the relevance of the sentence (Baxendale, 1958; cited in Das and Martins,
2007).

Work on automatic text summarization now deals with more complex problems, such
as summarizing multiple documents, customizing summaries, reducing sentences
(Knight and Marcu, 2002; Jing, 2000) and evaluating the quality of summaries, and
employs techniques that go beyond surface textual features to capture semantic
relationships in the texts. However, for our purposes these three features provide us

with some tangible tools for teaching our students how to summarize a text.

3. AutoSummarize
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Several summarization tools are available (see Das and Martins for an overview of
current research), but Microsoft Word offers a basic tool to summarize a single
document. It extracts sentences but does not paraphrase them (see Hovy and Lin,
1999).

The summarization tool can be found under the Tools menu. With the document open,
you can select AutoSummarize and choose to highlight the important points or to

create an abstract. You can also specify the length of the summary—from 1% to 50%.

A B

Word has examined the document and picked the sentences most relevant
ko the main theme,

Type af summary

=

Highlight ket points Insert an executive

summary or abstract at
the top of the docurment

Create a new Hide everything but the
document and put the ﬁ summary without leaving

summaty there the original docurment

Length of summary

Percent of original: 25% w
SuUrmary: 1,537 words in 104 sentences
Original document: 5,327 words in 401 sentences

Update document statistics {click Properties on the File menu)

[ Ok ][ Cancel ]

Figure 1. AutoSummarize window in Microsoft Word

You can choose whether to create the summary in a separate document or to have the
sentences highlighted in the text. In the latter case, the output appears as in Figure 2,

which uses the Supertanker passage from Meyer, Brandt, and Bluth (1980).
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A problem of wtal concern is the preventmn of 011 spllls from supertankers

Amed(edsupenankersplllsoﬂmtheocean thxsmlln]lsammals,blrds
andm:crosooplcplanthfe . er crashed o ast of

ma Seoond, tankers must be bmlt thh several propellers for
extra control and backup boilers for emergency power. Third, ground control
stanons should be mstalled at plm where supertankers come dose to sbora

Figure 2. Sample output from AutoSummarize
4. Using an Automated Tool

According to the documentation on the Microsoft Office website (n.d.), the
AutoSummarize tool is based on only one of the three parameters listed above,
namely, word frequency, so it picks up sentences with the word supertanker;
however, the output shows that cue words, such as second and third, are also used in

the analysis.

On the Internet, several similar summarizing tools are available. Below is a
comparable summary of the same length from a site called FreeSummarizer

(http://freesummarizer.com/).

Summary of Supertanker passage from FreeSummarizer

A wrecked supertanker spills oil in the ocean; this oil kills animals, birds, and
microscopic plant life.

The solution to the problem is not to immediately halt the use of tankers on the
ocean since about 80 percent of the world's oil supply is carried by supertankers.

Instead, the solution lies in the training of officers of supertankers, better
building of tankers, and installing ground control stations to guide tankers near
shore.
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http://freesummarizer.com/

FreeSummarizer does not provide the criteria on which the summary tool is based, but
the output is a more coherent summary. One possible criterion that it uses is text
structure; notice that sentence with the words problem and solution have been
selected—the Supertanker text was in fact designed to illustrate a problem-solution

text structure.

These automatic summarizers could help junior researchers reduce their reading
material to manageable proportions, but they need to be used with caution because, as

we see above, their output varies and the summaries may omit important information.

A more important application is in teaching students about summaries, not as a
procedure but in terms of their features. Although AutoSummarize is a basic tool, it is
available to students who have access to Microsoft Word, and if they have access to
the Internet they could use other text summarization tools.. Using a short text (less
than 250 words), ask students to use the tool and then discuss the output in class in
terms of the three criteria listed above—word frequency, sentence position, and cue
words. This gives students something concrete to work with. As a follow-up, students
could use another summarization tool on the same passage and discuss the
differences. The purpose of such an exercise is not to give students hard-and-fast rules
for creating summaries, but to raise their awareness about the features of summaries,

and help them understand and use the concept of a text structure.

The use of an automated tool in teaching provides students with an objective measure
beyond the teacher’s notion of a summary. And although we like to think that students
have faith in what their teachers tell them, studies like Schmitt and Christianson
(1998) find that university students are more attentive to computer-generated

feedback than to teacher feedback.
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