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Abstract. The final goal of Automatic Text Summarization (ATS) is to obtain tools
that produce the most human-similar summary. Almost all the papers on ATS
research area present a review of the state-of-the-art of one side of the issue, since
only is reviewed the-state-of-the-art of the tools reported in papers. However, we
found a great number of developed commercial tools which are not reported in
papers (which is understandable by competitive reasons), but also have not been
evaluated. The question is what commercial tools are good in comparison to paper-
published tools. This paper gives a survey for 18 commercial tools and state-of-the-
art methods for multi-document summarization task testing on a standard collection
of documents which contains 59 collections of documents.

Keywords: Automatic multi-document summarization, Copernic summarizer,
Microsoft office word summarizer, Svhoong summarizer, pertinence summarizer,
Tool4noobs summarizer.

1 Introduction

According to recent researches the volume of information on the public Web are
estimated at 167 terabytes, while the deep web to be 400 to 450 times larger, thus between
66,800 and 91,850 terabytes [1]. Such amount of information cannot be revised by a
normal human, only with the help of computer by means of intelligent algorithms and
tools. Such types of algorithms and methods have a big necessity and urgency to be
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developed, for example, automatic generation of text summaries for multi-document
collection.

Humans tend to create summaries by generating and fusion of ideas, changing words and
rephrasing long sentences. This manner of composing summaries is called abstractive
summarization, contrary to the extracted summarization, where different text units (words,
phrases, sentences, etc.) are extracted from the original collection of documents. The
generation of extractive summaries does not require the understanding of the text.

Test summary is a short text transmitting the main ideas of the collections of
documents without redundancy describing these ideas. In this paper, we take into account
some important parameters to compare tools, which some of the tools permit to be
changed depending of the resulted summary. These parameters are the size and format of
the summary. The size of the summary depends on the user needs and can depend from
the size of the original document. Therefore, the size of the summary must be the most
flexible parameter. Another parameter is the format in which the summary is presented to
the user, the most important key phrases or sentences can be highlighted within the
summary or original document, without deleting the context in which such phrases occur.
It is also desirable that the tools can work independently of domain and language of a
given document, indeed it is not necessary that the original document is grammatically
well written. We consider that to achieve a good summary, the tool should work mostly
with text content and to a less degree with the document format. Also, a good tool to
generate summaries should have a friendly interface. We consider that a good summary
also must have coherence.

We consider two types of methods for generating multi-document summaries. There
are commercial tools and the state-of-art methods. The differences are the prices for the
commercial tools and lack of their description. For commercial tools, we consider two
groups: installed and online tools (see the section 3).

Currently, there are commercial tools that automatically generate summaries
compressing main ideas of a collection of documents. The first objective of the paper is to
know which of the commercial tools produces summaries most similar to a human. The
second objective is to compare the commercial tools to the state-of-the-art methods.

The paper is organized as follows. Section 2 summarizes the state-of-the-art of multi-
document summarization methods. In Section 3, commercial tools are introduced.
Section 4 presents the experimental settings and results. Sections 5 discuss obtained
experimental results and give some conclusions of the paper.

2 State-of-the-Art Methods for Multi-Document Summarization

The following state-of-the-art methods are obtained promising results but not yet
commercialized.

Maximal Frequent Sequences (MFSs): This work presents a method to generate
extractive summaries from a multi-document based on statistics, which is independent of
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the domain and language. Ledeneva et al. [2, 3] experimentally shows that the words
which are parts of bigrams (2-word sequences) which are repeated more than once in the
text are good terms to describe the content of that text, so also called the maximal frequent
sequences (sequences of words that are repeated a number of times and also are not
contained in other frequent sequences). This work also shows that the frequency of the
term as ranking of terms gives good results (while only count the occurrences of a term in
repeated bigrams). Ledeneva et al. applies a method which has 4 stages for generating the
summary. These steps are term selection, term weighting, sentence weighting and
sentence selection. In term selection step, SFMs, repetitive bigrams (must appear at least
twice in the text), and unigrams (simply words) are extracted. In term weighting step, the
frequency of the term is used, which is the number of times the term occurs in the text. In
sentence weighting, only the weight of all the terms contained in that sentence is
calculated. Finally, sentence selection that composes the summary is performed by two
criteria. First, the &k sentences with bigger weight are selected. Second, & sentences with
bigger weight are selected and completed with the first sentences (similar to baseline
heuristic) that appear in the document (combined version). The best result is obtained with
combined version when k=1, reaching 47% of similarity with the summaries made by a
human.

MFS 1st method: In [4] are shown that MFSs are good descriptors if the lengths of the
descriptors are considered, and words that derived from MFSs are good descriptors if the
frequency is considered. For term selection option W, the term weighting option f* showed
best performance in all experiments.

MFS 2nd method: MFSs with higher threshold generate better summaries than MFSs
with lower threshold [5]. It can be explained on reason that there exist in the language
multiword expressions that can express the same content in the more compact way which
can be detected more precisely using higher.

Then, we observed that, in contrast to MFSs, FSs is important if are extracted with
lower threshold. It can be explained because there exist in the language a lot of single
word or at least an abbreviation to express an important meaning.

Such single words or abbreviations should be considered as bearing the more important
meaning with lower threshold because we need to extract more single words or
abbreviations for knowing if they can be used for composing a summary.

The third hypotheses we explore in this work, is that MFSs represent in a better way
the summarized content of collection of documents than FSs because their (MFSs)
probability to bear important meaning is higher. It can happen because there are too many
non-maximal FSs in comparison to MFSs.

MPFSs using clustering sentence algorithms: In the previous method, sentences which
have bigger weight are selected for composing the summary. However, if the sentences
that are chosen in that order may include very similar sentences and do not provide new
information in the summary. The work [6] uses a clustering algorithm based on MFSs to
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make some groups of sentences, from which the most representative sentence from each
group are selected to compose the summary.

TextRank graph based algorithm: Mihalcea [7, 8] constructs the graph to represent the
text, so the nodes are words or other text sequences interconnected by vertices with
meaningful relationships and the vertices are added to the graph for each sentence in the
text. A relation of similarity is defined to establish the connections between sentences,
where the relationship between two sentences can be seen as a process of
"recommendation".

For the sentences extraction task, the goal is to qualify whole sentences and order them
from most to least importance. A sentence that points to a certain concept in the text gives
to the reader a "recommendation” to refer to other sentences in the text that point to the
same concepts, and then a link can be established between any two sentences that share a
common content. Since this method can determine the importance of each of the
sentences, it was used to generate multi-documents summaries.

Baseline configuration: The baseline configuration consists of taken the first # sentences
of the document to complete the summary to required size. This configuration supposes
that the most important information of a collection of documents is in the first sections of
the document. This simple heuristic has been shown to generate very good summaries in
the field of news documents [9].

Baseline random configuration: This heuristic far from seeking to obtain best
summaries attempts to determine the quality of the summaries when only a set of
sentences are taken randomly as a summary. The idea is to determine if obtained results
are significant comparing to other “intelligent” methods [3].

Best DUC systems: The best top 5 systems from 17 systems in DUC 2002 for multi-
document summarization task are described in [9], see Figure 6 for more details.

3 Commercial Tools for Multi-Document Summarization

Currently, there are several commercial tools that help us in generating automatic
summaries, among the most popular are the following tools. In this paper, the tools
considered to analyze and compare are: Svhoong Summarizer, Pertinence Summarizer,
Tool4noobs Summarizer, Copernic Summarizer, Microsoft Office Word Summarizer
2003 and Microsoft Office Word Summarizer 2007, and Microsoft Office Word
Summarizer 7.

Svhoong Summarizer: This summarizer is available online. The text should be copied to
the web page [11]. The final summary are the text underlined in the same page. The usage
of this summarizer it is very tedious because the final summary should be saved sentence
by sentence. It offers some options to generate summaries of different size, with the
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following percentages 10, 20, 30, 40, 50, 60, 70, 80, 90 of the original text. In this work,
the percentages were calculated and approximated according to available option of the
tool. This step was made manually and took long time. It is available for 21 languages.

Pertinence Summarizer: This summarizer is available online [12]. With each document,
Pertinence calculated percentages automatically depending on the number of word in the
document. For example, 1% (34 words), 5% (171 words), 10% (342 words), etc. There
are 3 forms to introduce text: copy to the web page, examine the document (this option
was utilized in this work), or introduce the address of the web page. The tool does not
have an option for 100 words, thus the percentage were automatically calculated for the
given collection. It is available for 12 languages.

Tooldnoobs Summarizer: This summarizer is available online [13]. It all integer
percentages from 1 to 100 of the original text can be introduced. The original text should
be copied to the web page. A least one sentence should be introduced. It permits to
introduce 50 lines of text. The percentages were re-calculated, because the difference to
100 should be calculated.

This tool uses three steps to generate summaries: extraction of text; identification of the
key-words in the text and its relevance; identification of sentences with key-words and
generation of summary.

Copernic Summarizer. This software was developed exclusively for the generation of
automatic summaries. It is a flexible and suitable tool. In this paper, we use version 2.1
which was installed on the Microsoft Windows operating system. It offers different
options to generate summaries from multiples documents:

- 5%, 10%, 25% and 50% of words of the original collection of documents;
100, 250 and 1000 words.

According to [10], Copernic Summarizer uses the following methods:

1. Statistical model (S-Model). This model is used in order to find the vocabulary of the
text.

2. Knowledge Intensive Processes (K-Process). Consider the way in which human make
summary texts by taking into account the following steps:

3. Language detection. It detects the language (English, German, French or Spanish) of
the document for applying specific processes.

4. The limits of sentence recognition.

5. Concept extraction. Copernic Summarizer uses machine learning techniques to extract
keywords.

6. Document Segmentation. Copernic Summarizer organizes the information that it can
be divided into larger related segments.

7. Sentence Selection. Sentences are selected according to their importance (weight)
discarding those that decrease readability and coherence.
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Table 1. Parameters of Commercial Tools.

Tool Language Price Characteristic
Copernic Summarizer  Franch, English, $59 US Installed
Dutch, Spanish
Microsoft Word 2003  Multilingual $830.78 Installed
Microsoft Word 2007  Multilingual $1400.00 Installed
OTS Multilingual Free software Installed
Pertinence Multilingual Free software Online
Tool4noobs Multilingual Free software Online
Shvoong Multilingual Free software Online

Microsoft Office Word Summarizer. This tool can be found in versions of Microsoft
Office Word 2003 and Microsoft Office Word 2007. This tool can generate summaries of
10 or 20 sentences, 100 or 500 words (or less) or in percentages of 10%, 25%, 50% and
75% of words of the original document. If some of the percentages are not appropriate,
the user can change as needed. This tool offers various ways of visualizing summaries.
One is highlighting the color of important sentences in the original document.

The summary created by this tool is the result of an analysis of key words; the selection
of these is done by assigning a score to each word. The most frequent words in the
document will have highest scores which will be considered as important. The sentences
containing these words will be included in the summary.

4 Experimental Results

For comparing the above mentioned applications the collection Document Understanding
Conference (DUC) 2002 [9] was used, which was created by the National Institute of
Standards and Technology (NIST) for the usage by researchers in the area of automatic
text summarization. This collection has the data set of 60 document collections which
consist of 567 news articles of different length about technology, food, politics, finance,
etc. For each document in the collection was created two summaries by two human
experts with a minimum length of 100 words.

ROUGE 1.5.5 evaluation toolkit, proposed by Lin [14, 15], is the tool used for the
automatic comparison of summaries. In particular, we use n-gram statistics (where n = 1),
which has the ability to measure similarity and determine the quality of an automatic
summary compared to the both summaries created by a human. We use this tool, to
compare quality of the generated summaries by commercial tools and the state-of-the-
state methods.
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4.1 Configuration of Experiments

Commercial tools were evaluated in the operating system Windows XP Professional
Service Pack 2 (SP2). Each file was manually selected and applied to generated summary
of 100 words. In the case of Microsoft Office Word 2003, 2007 and version 7 is not
possible to use the option of 100 word summaries because sometimes produces
summaries less than 100 word, which decrease the quality of summaries. For such
problem was necessary to calculate the adequate percentage to produce a summary with
minimum 100 words, calculated as follows:

(Number _of _diserable _wrods | Number _of _total _words)*100 .

4.2 Quality of Online Commercial Tools

The evaluation results of commercial tools are realized using ROUGE. The best obtained
result was for online commercial tools Shvoong Summarizer.

4.3 Quality of Installed Commercial Tools (case Microsoft Office Word)

Figure 1. The evaluation results of online commercial tools testing using the operating system
Windows XP, Vista,and 7.

Microsoft Office Word 2007 using the operating system Windows XP was the best
obtained result than using the operating system Windows Vista or Windows 7 (see Figure
2). Microsoft Office Word 2007 using the operating system Windows 7 obtained less
result than using Microsoft Word 2003 using different operating systems (see Figure 2).
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Figure 2. The evaluation results of different versions of installed commercial tool Microsoft Office
Word tesitng in the operating system Windows XP, Vista, and 7.
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Figure 3. The evaluation results of all installed commercial tools testing using the operating system
Windows XP, Vista, and 7.
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Figure 4. The evaluation results of all installed and online commercial tools testing using the
operating system Windows XP, Vista, and 7.

4.4 Quality of all commercial tools

Copernic Summarizer obtained the best results of all installed commercial tools (see
Figure 3).

Microsoft Office Word 2007 y Microsoft Office Word 2003 obtained less quality then
online tools Copernic, OTS y a Shvoong. The installed commercial tools are marked with
orange color (see Figure 4).

4.5 Quality of Commercial Tools and State-of-the-Art Methods

In order to see the quality of previous results compared to those obtained with the state-of-
the-art methods, in Figure 5 are shown the best results obtained by commercial tools and
the results reported by the state-of-the-art methods.

Figure 5 shows clearly that the results of Copernic Summarizer is the highest score, just
below the proposed method MFSs (1Best+First) and below of Sentence Clustering with
MFSs, which confirms this software is one of the best of its kind.
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Figure 5. Results for the collection of documents obtained for commercial tools and the state-of-
the-art methods.

Table 2. The results of Commercial Tools are ordered by the quality of Text Summaries.

Commercial Tools F-measure Characteristic
Copernic 0.32484 Installed
Svhoong 0.31478 Online
OTS 0.31128 Installed
WORD_2007_XP 0.29558 Installed
WORD 2003 7 0.29191 Installed
WORD_2003_XP 0.29091 Installed
WORD_2003_VISTA 0.29091 Installed
WORD_2007_VISTA 0.28677 Installed
WORD_2007_7 0.28539 Installed
Pertinence 0.27461 Online

Tool4noobs 0.27084 Online
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According to Figure 1 Copernic Summarizer outperforms the two versions of Microsoft
OfficeWord, although Microsoft Office Word 2003 was slightly better than its 2007
version. However, during the experimentation an inconsistency in Microsoft Office Word
was observed because the generated summaries change depending on the operating
system. In order to verify this fact the same setup package of Microsoft Office Word 2003
was installed on Windows XP Professional SP2, which also was done with Microsoft
Office Word 2007. The resulting abstracts were assessed with the same version of
ROUGE and obtained the results shown in Figure 2.

In Figure 2, we can observe the slight difference between the tools of auto summary of
Microsoft Office Word. In contrast, Copernic Summarizer tool show the same results in
both operating systems. We can conclude that Copernic Summarizer is independent of the
operating system).

Table 3. The results of the State-of-the-Art Methods (SAMs) and Commercial Tools are ordered by
the quality of Text Summaries.

Commercial Tools and F-measure Characteristic

State-of-the-Art Methods

st Best Method 0.3578 SAMSs
2nd Best Method 0.3447 SAMs
3rd Best Method 0.3264 SAMs
Copernic 0.32484 Installed
MFS 0.3219 SAMs
Svhoong 0.31478 Online
OTS 0.31128 Installed
4th Best Method 0.3056 SAMs
5th Best Method 0.3047 SAMSs
WORD_2007_XP 0.29558 Installed
Baseline 0.2932 SAMs
WORD _2003_7 0.29191 Installed
WORD _2003_XP 0.29091 Installed
WORD_2003_VISTA 0.29091 Installed
WORD 2007 VISTA 0.28677 Installed
WORD_2007_7 0.28539 Installed
Pertinence 0.27461 Online
Tool4noobs 0.27084 Online

Also, it is important to mention that Microsoft Office Word 2007 with Windows XP
Professional SP2 obtained the worst result, among the versions of Microsoft Office Word.
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Nevertheless, the best result, among the versions of Microsoft Office Word, was obtained
with Microsoft Word 2003 with Windows Vista Home Premium SP1. This shows the
dependence of these tools with respect to the operating system they are using.

5 Discussion and Conclusions

Only four commercial tools are better than baseline configuration: Svhoong, Copernic,
OTS, WORD_2007_XP. Other six evaluated commercial tools are worst than the baseline
configuration. All the state-of-the-art methods overcome the baseline configuration and
quality of the commercial tools (see Figure 6).

=]

Figure 6. Results for the collection of documents obtained for commercial tools and the state-of-
the-art methods.

In this paper, the evaluation of the automatic summaries generated by commercial tools
(Copernic Summarizer, Microsoft Office Word Summarizer 2003 and Microsoft Office
Word Summarizer 2007) was realized. The summaries were evaluated using the ROUGE
system. The following conclusions can be given based on obtained results:

— 18 different automatic multi-document summarization state-of-the art methods and
commercial tools were compared



Comparison of State-of-the-Art Methods and Commercial Tools for Multi-Document Text Summarization 157

— In most cases, the state-of-the-art methods are better that commercial tools

—  Copernic Summarizer gets the best results of commercial tools.

—  Copernic Summarizer is the best commercial tool

—  Shvoong is the best online tool

—  Microsoft Office Word is inconsistent because it generates different summaries
depending on the operating system.

—  The results obtained with Microsoft Office Word 2003 and Microsoft Office Word
2007 with Windows Vista were better than with Windows XP.

—  Microsoft Office Word 2003 gets a better result than Microsoft Office Word 2007
with Windows Vista operating system.

We consider that computer methods can perform better and quicker than human the
task of multi-document text summarization, in particular, reducing the contents of a big
collection of documents to a single short text, so that the user can judge about the contents
of the whole collection upon reading only this short text. However, it is still a challenge
for computer methods to improve the quality for multi-document text summarization and
even bigger challenge coherence. Good news is that the state-of the-art methods perform
better than commercial tools.
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