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1 BASIC INFORMATION
1.1

Tool name

The tool is called Collocation Extractor.

1.2

Overview and purpose of the tool

Collocation Extractor identifies and extracts collocations along with their contexts of occurence
from a given preprocessed text. The tool is a stand-alone application developed in C#.

1.3

A short description of the algorithm

The algorithm and different studies on its performance have been described in several papers:
Ştefănescu et al. (2006), Todiraşcu et al. (2007), Ştefănescu et al. (2008), Todiraşcu et al. (2009),
Ştefănescu (2010).
In this approach, we considered a collocation to be an expression formed by 2 principal content
words which satisfy the following constraints:
– the distance between them is relatively constant;
– they appear together more often than expected by chance: Log-Likelihood.
Looking at this definition, one can notice, that from a strict linguistic point of view, such a
construction can be seen as a strong co-occurrence, rather than a collocation.
The first component of our solution is based on a method developed by Smadja (1993). This uses
the average and the standard deviation computed on distances between words to identify pairs of
words that regularly appear together at the same distance, a fact which is considered to be the
manifestation of a certain relation between those words. Collocations can be found by looking
for such pairs for which standard deviation is small.
In order to find certain types of collocations, the application allows for POS (Part Of Speech)
filtering, computing the standard deviation only for pairs having certain POS-es within a userdefined window of non-functional words. It stores all the pairs for which standard deviation is
smaller than a user-defined threshold. According to Manning and Schütze (1999), a good value
for this threshold is 1.5. This method can identify good candidates for multi-word expressions
but not good enough. Collocation Extractor further filters out some of the pairs in order to keep
only those composed by words which appear together more often than expected by chance. This
is done by computing the Log-Likelihood scores for all the above obtained pairs and keeping
only those above a user-defined threshold.
This tool is language-independent and can be also used for finding multi-word terminological
expressions (Ştefănescu, 2012).

2 TECHNICAL INFORMATION
2.1

Software dependencies and system requirements

This tool requires Windows machines with Microsoft .Net Framework 3.5 installed and 2Gb of
RAM.

2.2

Installation

This tool requires Microsoft .Net Framework 3.5. No other installation is required.

2.3

Execution instructions

Run the executable Collocation Extractor.exe and select the menu entry ‘Collocations’.

Figure 1: Collocation Extractor menu options

In order to extract the collocations from a text, the user needs to select the menu item ‘Extract
from Text’. A configuration window will appear, allowing the user to set the parameters of
collocation extraction.

Figure 2: Configuration window for collocations extraction

The user is required to input the path to the preprocessed text file and to define the parameters of
the extraction process:
-

-

-

-

-

-

the POS-es of the words the application should take into account (Extract Pairs starting
with). In the example given in Fig. 2, the user intends to look only at nouns (all words
having the POS-tag starting with ‘N’ and ‘Y’ (proper nouns)) and adjectives (all words
having the POS-tag starting with ‘A’). Obviously, this field should be set according to the
tagset used for pre-processing the text.
the Window Span of content words which is going to be considered (e.g.: a window span
of 5 (see Fig. 2) means a window of 11 content words having the current considered
content word in the middle);
the intermediary file names which will contain all word pairs and vocabulary satisfying
the user constraints. If these files already exist, the user has the possibility of checking
the box ‘Already Build’ and give the path to these files;
the POS tags a pair should be formed of (One / The other Tag starts with). In the example
given in Fig. 2, the user searches for noun(N, Y)-adjective(A) pairs. It practice, it does
not matter which one is first, since negative distances are also considered.
division factor (default value is 10) refers to the number of parts in which the application
divides the problem in order to consume less memory and still be efficient. This is similar
to MapReduce algorithm, yet this is not parallelized. It allows us to correctly determine
the frequencies of the existing pairs without consuming too much memory. The division
factor should be set depending on the size of the input file. The larger the file, the higher
the division factor;
the minimum number of occurrences for a pair in order to be taken into account (default
value is 2);
the maximum standard deviation allowed for a pair (default value is 1.5);
the minimum Log-Likelihood pair allowed for a pair (default value is 9).

This step finds the word pairs which define the collocations we are looking for. In order to find
the real collocations, one needs to extract the occurring expressions formed by these principal
words. In order to do this fast, the application can be used to index the sentences of the text as
documents by selecting the menu item ‘Index text’ (see Fig. 3).

Figure 3: Indexing the input text with Lucene

After the index is created, the user can fully retrieve the collocational expressions and the general
context in which they occur, by accessing the other options available in the menu entry
‘Collocations’ (see Fig. 1).
Selecting the menu item ‘Retrieve Contexts’ allows the user to get the context dependent data
within the user interface. In this new window, the user is required to ‘Load Data From’ the file
containing the final results (FinalResults.txt in our example) and then double click a collocation
from the left-side panel (see Fig. 4).

Figure 4: User interface allowing the user to see the occurences of the collocations in text

Selecting the menu item ‘Expressions only’ from the menu entry ‘View’ will compact all the data
in the right panel into unique expressions and their frequencies (see Fig. 5).

Figure 5: Compacted collocations

The user has also the option to save this data on disk by selecting the menu item ‘Retrieve All
Contexts’ from ‘Collocations’ (see Fig. 1) (the user is required to ‘Load Data From’ the file
containing the final results (FinalResults.txt in our example)). The output would be similar to
that in Fig 5. The application allows the user to also save the entire sentences containing the
collocations through the option ‘Retrieve All Full Contexts’ (the user is required to ‘Load Data
From’ the file containing the final results (FinalResults.txt in our example)).

In case the input file does not have the correct encoding, the application offers several
possibilities of conversion (see Fig. 6) which were implemented due to practical reasons. Some
other options are still under construction (see the menu entry ‘Text Tools’).

Figure 6: Options for encoding conversions of text

2.4

Input / Output data formats

The input should be a pre-processed text file of the following format (see Fig. 7):
word_form <tab> POS-tag <tab> lemma

Figure 7: Format of the input text

The output depends on the selected menu item:
Extract from Text:
The output file is a list of collocations ordered according to the LL score (see Fig. 8):
<word_1> <word_2> <avg> <st_dev> <round(avg)> <freq> <LL>
where:
<word_1> <word_2> are the principal words forming the collocation;
<avg> is the average distance at which the two words occur in text;
< st_dev> is the standard deviation from the average for the two words;
<round(avg)> is the actual distance used for this collocation. It is computed using round math
function, since we need an integer for distance and avg is usually not an integer;

<freq> is the frequency of the pair;
<LL> is the Log Likelihood score for that pair.

Figure 8: Collocations list given as output

Retrieve All Contexts
The output is the same list as above, but each collocation is followed by the list of its real unique
occurrences in the given text, along with their corresponding frequencies (see Fig. 9).

Figure 9: ’Retrieve All Contexts’ output

Retrieve All Full Contexts
The output resembles that of the ‘Retrieve All Contexts’ but in this case each collocation is
followed by the list of the unique sentences in the given text which contain that collocation,
along with their corresponding frequencies (see Fig. 10).

Figure 10: ’Retrieve All Full Contexts’ output

Another output is the Lucene index which is constructed when selected the command ‘Lucene’->
‘Index text’ (see Fig. 3). This will create a folder named ‘LuceneIndex’ in the current folder,
containing the Lucene index for the input text.

2.5

Integration with external tools

Collocation Extractor is fully self-contained.

3 CONTENT INFORMATION
This application can be tested by using the example provided in the ‘test/’ folder. The user
should run the executable Collocation Extractor.exe and then go through the above explained
procedures (see Section 2.3) using as input the file ‘input.txt’ in the same folder.

3.1

Test input files

See the testing kit in the ‘test/’ folder. The input file is ‘input.txt’ which contains a
preprocessed Romanian 346.9 Mb text from the JRC-Acquis corpus (Steinberger et al., 2006).

3.2

Output files

One may obtain the following output files:
-

-

-

FinalResults.txt – file containing the collocation list extracted from the given preprocessed text (see Section 2.4 and Fig. 8);
vocabulary.txt – file containing all lemmas (with their corresponding POS tags) in
the given text and their frequencies. This file is used for generating the
FinalResults.txt file;
pairs.txt – file containing all pairs extracting from the given text according to user
preferences / constraints defined as in Fig. 2. On each line it contains a word pair, the
distance between the words and the POS tags of the two. This file is used for generating
the FinalResults.txt file;
log.txt – contains the running times for different stages of the extraction process;
LuceneIndex – folder which contains the Lucene index constructed as in Fig. 3;
Contexts.txt – file containing the data described in Section 2.4 and Fig. 9;
FullContexts.txt – file containing the data described in Section 2.4 and Fig. 10;

3.3

Running times

In order to report the running times for this tool, we run it on a 64bit 12-core Intel(R) Core(TM)
i7 CPU 980 @ 3.33GHz and 16 GB of RAM.
For the example given in ‘test/’ folder we obtained the following timings (see log.txt file
in ‘reference_results/’ folder):
-

‘Extract from Text’ completed in 4:44 minutes;
Lucene index completed in 1:01 minutes;
‘Retrieve All Contexts’ completed in 5:11 minutes;
‘Retrieve All Contexts’ completed in 5:15 minutes;

4 ADMINISTRATIVE INFORMATION
4.1

Contact

For further information, please contact Dan ŞTEFĂNESCU (http://www.racai.ro/~danstef/;
danstef@racai.ro).
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