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Getting Started

This first part, "Getting Started" introduces you to INTEX (chapter 1), will help you install the software (chapter 2), will show how to express queries with regular expressions (chapter 3), and how to use INTEX's lexical resources to carry out more sophisticated searches (chapter 4).
Chapitre 1.  Welcome

1.1.  Introduction

INTEX is a development environment used to construct large-coverage formalized descriptions of natural languages, and apply them to large texts in real time.  The descriptions of natural languages are formalized as electronic dictionaries, as grammars represented by finite state graphs and as lexicon-grammars.

INTEX supplies tools to describe inflectional and derivational morphology, terminological and spelling variations, vocabulary (simple words, compound words and frozen expressions), semi-frozen phenomena between lexicon and syntax (local grammars) and syntax (phrase and sentence grammars).

INTEX is also used as a corpus processing system: it allows one to process texts as large as several hundreds of megabytes in real time (typically, the equivalent of 150 pocket novels). Typical operations include indexing morpho-syntactic patterns, frozen or semi-frozen expressions (technical expressions, for example), lemmatized concordances, and the statistical study of the results.

1.2.  System requirements

INTEX functions in Windows 95-98-ME and Windows NT-2000.  Certain initial versions of these systems contain malfunctions (bugs) that may affect the smooth functioning of the system.  We strongly advise that you update your operating system, particularly downloading the latest "Service Pack".

The minimum requirements for a computer to run INTEX on texts the size of a novel (around 1 Mb) are not very high:  Pentium type PC with 3, 64 Mb RAM, 500 Mb available on the hard drive, 17 inch screen, 1024x768 16-bit resolution with a minimum of 75 Hz refresh rate.

If INTEX is to be used for the analysis of large documents (50 Mb or more), or if INTEX is used to compile large-coverage dictionaries (10,000 or more entries) or lexicon grammar tables, we advise the following minimum configuration: PC with Pentium 3, 256 MB RAM, 2 GB available space on hard drive.

If INTEX is used as a development tool to build graphs, a good screen is necessary: at least a 19 inch screen, 1600x1024 16-bit resolution with a minimum of 80 Hz refresh rate.

1.3.  Tools

Finite-State Transducers

One of INTEX's essential characteristics is that all of the objects processed (texts, dictionaries, grammars) are, at some point, represented by finite-state transducers. 
A finite-state transducer (FST) is a graph that represents a group of incoming recognized sequences, and associate them with a group of outgoing produced sequences.  Typically, a grammar will represent word sequences (read in the text), and produce linguistic information (information on the syntactic structure for example); a dictionary will represent sequences of letters (that spell each lexical entry), and produce lexical information (part of speech, inflection codes,…); the transducer of a text will represent the word sequences (that form each sentence) and assign them lexical and/or syntactic information (the linguistic markers produced by the different analyses).

Representing these three objects in the same way presents considerable advantages, especially in terms of speed of execution.  All of the operations carried out by INTEX can in fact be expressed by a limited number of operations carried out by finite-state transducers.  For example, applying dictionaries to a text will consist in building the union of these dictionaries' transducers (the result is also a transducer), and projecting this transducer on the text's transducer.  Furthermore, INTEX offers completely new operations such as applying grammars to dictionaries (to verify their format, for example).

Finite-State Automata, regular expressions

For INTEX, finite-state automata (FSA) are a special case of finite-state transducers, that do not produce any information other than the binary information "sequence is recognized", or "sequence is not recognized".  Typically, one will use finite-state automata to extract (search, index, extract, count, etc…) certain sequences of interest in texts.

Regular expressions constitute a quick way to enter simple finite-state automata without having to build graphs.  When the sequence to be located consists of one, two, or three words, it is much quicker to enter these words directly into a regular expression; however, if the structure to be located becomes more complex, one should build a graph.

INTEX Commands

The functions available via the INTEX user interface are also available as Windows standalone programs, or commands.  One can therefore build applications that are as powerful as INTEX simply through calling the commands, either in a "SHELL" script or in more sophisticated programs written in PERL, C++, etc.

This feature also allows users to modify the INTEX behavior: for instance, a user can replace one or more INTEX commands with his/her own. In that case, the INTEX user interface can be used to launch other tools.

1.4.  The INTEX community

To this day, more than 100 user in a dozen countries are using INTEX as a research or educational tool.  Some of them are interested by its Corpus processing fuctionalities (literary text analysis, researching information in newspapers or technical documents, etc…), others are using it as a platform to formalize certain phenomena in linguistics (e.g. describing a language's morphology, lexicon, and expressions), others for its computational power (automatic text analysis).

These users make up a real community, and we greatly encourage the new users to join the annual INTEX workshop, as well as the conference on compared lexicon-grammars.

1.5.  User manual structure

This manual is divided into five parts:

(1) This first section "Getting Started" presents INTEX (chap.1), takes you through the installation process and gives you the minimum amount of information necessary to launch a basic search in a text (chap. 2);

(2) The second section "Regular expressions and graphs" show you how to carry out simple searches in texts with regular expressions (chap. 3), how to use lexical resources for linguistic requests (chap. 4), and how to construct graphs to describe more or less complex linguistic phenomena (chap.5);

(3) The third section "Text preparation" (chap. 8 & 9) will explain how to parse texts using INTEX tools.  From a "raw" text in a Windows ANSI format (chap. 6), you will apply transducers (chap. 7), which will segment the text into sentences and standardize the text from a linguistic point of view (chap. 8);

(4) The fourth section "Lexical resources" (chap. 10 to 12) describes the DELA electronic dictionaries, simple word and compound word dictionaries (chap. 9 & 10); you will also learn to construct your own lexical and morphological grammars (chap. 11);

(5) The fifth section "Grammars" (chap.13 & 14) details the disambiguation process by local grammars, syntagmatic texts analysis, and the use of lexicon-grammar tables;

(6) The sixth part "Developing Applications" (chap. 15 & 16) describes the various text file, dictionary, and grammar formats and details the INTEX standalone commands.

Chapitre 2.  Installing the software

2.1.  Installing the software from the CD-ROM

Place the INTEX CD-ROM in your CD-ROM drive and wait a few moments.  If your system automatically detects the new CD, the installation program will launch automatically; move on to the next sub-section for the actual installation.  If nothing happens, double-click on the My Computer icon in order to view the following window:
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Figure 1.  Double-click on the CD-ROM Drive (D:)
Double-click on the CD-ROM icon, then double-click on the file Setup.exe to launch the installation.

If the extension of the files' names is not displayed, you will see three files named Setup.  In general, we advise that you set the Windows interface to display filename extensions because, in many cases, different INTEX files share the same name but have different extensions, each extension noting a different file format (e.g. .txt for the Windows ANSI version of a text; .snt for the segmented INTEX version).

[image: image18.wmf]IMPORTANT: Before proceeding any further (before the software registration), make sure that you have the latest INTEX upgrade.  Point your browser to the INTEX website : www.bestweb.net/~intex. There, click on the latest upgrade button, and run the Upgrade.exe file.

Follow the instructions that pop up on your screen.  We recommend that you choose the default options.

When you are done installing the INTEX files, you can choose between running the INTEX program directly, or running it by clicking on Start in the Windows taskbar, then Intex, then Intex once again.

2.2.  Registering the software, decrypting the data

[image: image19.wmf]The first time you run INTEX, the registration window will appear.  Carefully note your Machine Identification Number: this number will allow us to calculate the installation key needed to decrypt the dictionaries and activate the INTEX programs on your machine. You will need the following information: a contact name, e.g. “John Smith”, an institution name, e.g. “New York University”.

You can obtain a licence number and the installation key by sending an e-mail with your contact and institution name to: intex@bestweb.net.

After having entered the installation key, the Completing Installation window will appear; click on OK: the INTEX dictionaries are decrypted and the programs are activated.  After the decrypting phase the INTEX is ready to be used.

2.3.  Creating your personal folder

The User folder is the folder within which INTEX will store your data: on the one hand, your texts, your dictionaries, and your grammars, and on the other the results of your processing (index, concordances, etc…)

[image: image20.wmf]If you are the only INTEX user working on your computer, skip this section; the INTEX user folder created by default is C:\Intex.

However, if several users will be working on the same machine, each user wants to be able to work on different texts, to edit his/her own versions of the standard dictionaries, or to apply different grammars or dictionaries to the same text. Therefore we recommend that each user creates one different user folder, such as:  C:\Users\Max\Intex, C:\Users\Nancy\Intex, etc…

[image: image21.wmf]NOTE to Windows NT/2000 users: if you have installed INTEX under the administrator account, it is better to close the session, then log on with your personal account in order to create your User folder.  Indeed, if your user folder is created by the privileged Administrator, you may not have the right to modify your own files.

The folder may be created just about anywhere.  If your hard drive has several partitions, or if you have several hard drives, you should naturally create the folder on the drive with the necessary space, typically 100 Mb.

To create the user folder C:\My Intex, double click on My Computer, then on the C drive, then select the menu item File, then New, then Folder.  Rename the folder New Folder which you just created by typing in My Intex, then press Enter.

After having created your User folder, you must indicate its location to INTEX.  Simply launch INTEX: on the Windows taskbar (usually at the bottom of the screen), click on Start, then Programs, then Intex, then Intex again.

Then, go to the Info menu, select Preferences (the window within which you will select the default INTEX parameters).  A window similar to the following will appear:
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Figure 2.  INTEX Personal user folder

You may either type the name of your user folder in the first field: Private INTEX Directory, for example: C:\Max\Mon Intex or C:My Intex, or click on the Set button, to the right of the field, and find your personal folder in the folder directory.

Use this opportunity to tell INTEX what external tools you want to use. In the Preference window, select the “External tools” tab. 

[image: image30.wmf]Tell INTEX what text editor will be used to edit dictionaries (notepad in this case in the first field), as well as what word processor used to visualize enriched texts and concordances (eg. Microsoft Word in the third field).  Don't forget to validate your choice by clicking on OK at the bottom of the window.

Congratulations: you have installed INTEX! you are now ready to get to work.

2.4.  Uninstalling the software

If you wish to uninstall the software, you MUST follow the standard Window method. Be careful NEVER to simply manually delete INTEX files or folders without going through the operating system's assistance.

You must click on the Windows taskbar: Start, then Settings, then Control Panel, double-click on the Add/Remove Programs; select INTEX, then click on Uninstall.
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Figure 3.  Windows control panel

Since your INTEX data is stored in your user folder (not in the INTEX system folder), they will not be deleted.  If you choose to, you can manually delete your user folder by using the standard Windows operation.

[image: image32.wmf]Summary:  you have installed the software, directed INTEX to your personal user folder which will contain all your data.  You also learned to uninstall the software.

We will now explore one of INTEX's fundamental functionalities: the ability to locate words and expressions in a text.

2.5.  Loading a text

Launch INTEX (In the Windows taskbar: Start -> Programs -> Intex -> Intex).  The first window that will appear will allow you to set the working language.  For the moment, set English as the working language, then click on OK to confirm your selection.

[image: image33.wmf]Warning: not to confuse the file "Portrait of a lady.snt" with the folder “Portrait of a lady_ snt”. Note the underscore instead of the dot.  For each text represented in a file, INTEX associates a folder within which are stored that text's index, dictionaries, concordances, as well as all of the results based on the processing of that text.  The folder has the same name as the text, but its extension dot is replaced with the "_" character (underscore).

First of all, a few definitions:

[image: image34.emf]

Letters are the elements of the alphabet of the current language. These characters must actually be listed in the Alphabet file stored in the directory of the current language (the one you select when you launch INTEX). Digits are the ten arabic digits (from "0" to "9"). The Blank in INTEX represents any sequence of spaces, tabulation characters, NEWLINE and CARRIAGE RETURN. Delimiters are all the other characters (i.e. that are neither a letter, a blank or a digit).

[image: image35.wmf]From these definitions, INTEX uses the following definitions:

The tokens are the basic objects processed by INTEX. They are classified into four types:

--the simple forms are sequences of letters between two delimiters;

--the tags represent linguistic data, and are noted between brackets "{" and "}";

--the digits
--the delimiters. 

Note that digits and delimiters are both considered as characters and as tokens.

Some unusual examples:

For INTEX, the sequence "o’clock" is made up of three tokens: the simple form "o", followed by the delimiter " ' ", followed by the simple form "clock"; similarly the compound adverb "a priori" is made up of two simple forms (blanks do not count).

The sequence "3.14" is made up of one digit, one delimiter, and then two digits, that makes four tokens; the sequence "…" is made up of three delimiters, hence three tokens.  The sequence "PDP/11" is made up of the simple form “PDP”, followed by the delimiter “/”, followed by two digits (which makes four tokens).

Now click on the Text menu, then Open...  You will see the contents of the Corpus folder.  Select the file "Portrait of a lady.snt" (the novel by Henry James). The text will load and you should see a windows like the one below:
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Figure 4.  Loading the text "The Portrait of a lady"

Note that INTEX gives some statistical indications above the text window. In the first line, INTEX gives some formal information on the text:

· 17,277 delimited units: the text was divided into 17,277 sentences;

· 281,480 (10,745) tokens: the text contains 281,480 tokens, of which 10,745 are different ones; these tokens are classified into four types:
· 233,025 (10,719) simple forms: 233,025 simple forms, (10,719 different ones);
· 38 (3) tags: 38 tags (3 different tags);
· 125 (10) digits: 125 digits, (10 different ones, i.e. all ten digits were used);
· 48,292 (13) delimiters: 48,292 delimiters (i.e. 11 different ones).
From the definition of the tokens, INTEX defines linguistic units.

[image: image36.wmf]INTEX processes four types of linguistic units:

-- Affixes (prefix, proper affix or suffix) are sequences of letters included in simple forms, that are associated with relevant linguistic data, e.g. re-, -ization. They are usually used in morphological graphs;

-- simple words are simple forms that are associated with relevant linguistic information, e.g. table; they are usually described in dictionaries;

-- compounds are sequences of simple forms (separated by delimiters) associated with relevant linguistic information, e.g. as a matter of fact (usually stored in dictionaries);

-- frozen expressions are potentially discontinued sequences of simple forms that are associated with relevant linguistic information, e.g. take ... into account (usually described in lexicon-grammars).

In the second line, INTEX gives some linguistic information on the text vocabulary:

· 10,459 simple words
· 260 unknown simple forms
· 6,218 ambiguous compounds
Be careful with the interpretation of the data concerning the text's vocabulary:

· "10,459 simple words" means that the 10,719 different simple forms correspond to 10,459 entries in the dictionaries for simple words that were applied to the text.

· "260 unknown tokens" means that 276 different simple forms do not correspond to any lexical entry in any of the simple word dictionaries that were applied to the text.  This number, which naturally varies depending on the selection of dictionaries, generally represents proper nouns, foreign words, or typos;

· "6,218 ambiguous compounds" means that 6,218 different sequences of simple forms correspond to an entry in the ambiguous compound dictionaries that ere applied to the text.  This does not necessarily mean that there are 6,218 compound words in the text's vocabulary; for example, the compound noun "red tape" (meaning bureaucratic process) would be counted in the following text as an “ambiguous compound”, even though it does not occur in fact:

You can buy some blue and red tape in this shop.

At this stage, no syntactic nor semantic analysis has been performed; the vocabulary of the text is an indication of the linguistic information that potentially will be needed by the next stage of analysis.

Note: The two different simple forms (or tokens) “THE” and “the” are associated with a unique simple word, because there is only one lexical entry “the, Determiner” in the dictionary that matches both simple forms. "BUSH", "Bush", and "bush" are three different simple forms (or tokens) for INTEX; after INTEX consults the system's dictionaries, it can link these three tokens to the simple word “a bush” (noun), but only the first two tokens to the proper name (if one has applied a dictionary of proper names). Therefore, the three tokens correspond to two simple forms.

Find the Window "Tokens List" which should be minimized at the bottom of the screen (under the text window).  Double-click on it and you should see:
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Figure 5.  List of the 100 most frequent tokens

The most frequent token in this text is the tag "{S}" used to separate sentences of the text, then the dot, which appears 13,066 times, then the comma, the double quote, then the simple form “the”, etc.

By default, INTEX only lists the 100 most common tokens.  By clicking on the button "Edit list of all tokens", you may display the entire list of tokens in the text, each token associated with its frequency in the text.  By clicking on the button "Show Chars", you display the entire list of the text's characters with their Windows ANSI code and their frequency.
2.6.  Locating a word

In the Text menu, click on "Locate Pattern…".  The "Locate Panel" window will appear. In the field "Locate pattern in the form of:", select "Reg. Expression:" (you will enter a regular expression), then type "perhaps" in the field (A).  Then click Start in the lower right corner (B) of the window.  The operation is launched.
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Figure 6.  Locate a word

INTEX should quickly let you know that 160 utterances were found.  Click on OK, then scroll in the text to locate the utterances, which should be underlined in blue.
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"Dear me, who's that strange woman?” Mr. Touchett had asked.

“Perhaps it's Mrs. Touchett's niece--the independent young lady,” Lord Warburton
suggested. "I think she must be, frou the way she handles the dog.”





Figure 7.  The recognized words are underlined in the text

Browsing the text to find utterances of a word or a sequence is suitable when the text is small and the number of matches is large. However, if there are few matches found in large text (e.g. three matches in a ten thousand page text), it may become difficult to locate them.

The window "Display indexed sequences" then may prove more useful: click on "Build concordance" to display the concordance of the word "perhaps".
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Figure 8.  Concordance of the word "perhaps"
Definition: The concordance of a sequence is an index that represents all of its utterances in context; INTEX concordances are displayed in three columns: each occurrence being presented in the middle column, between its left and its right context. 

You can vary the size of the left and right context, as well as the order in which the concordance is sorted. The cursor (generally an arrow) becomes a hand when it hovers above the concordance; if you click on a match and the text window is open, INTEX displays the matching occurrence within the text.

Chapitre 3.  Regular expressions

3.1.  Disjunction

Reactivate the locate window (Text -> Locate pattern…,or use the shortcut Ctrl+L).  Now type the following regular expression (spaces are optional):

never + perhaps

In INTEX, the disjunction operator (also known as the UNION, or the "or") is symbolized by the "+" character.

Make sure there is no limitation to the search: select “Index all utterances in text” at the bottom of the Locate Panel. Since these adverbs are very frequent, we are expecting a high number of matches.  If we had left the option "Stop after 200 matches", the search would have been limited to the first 200 matches. Now click on Start: the search is launched.

When it is finished, construct the concordance of these two words by clicking "Build concordance" in the "Display located sequences".

Note: the disjunction operator, introduced in INTEX as the character "+", tells INTEX to locate all of the utterances for "never" or "perhaps" in the text.
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Figure 9.  Concordance for the expression: never+perhaps

3.2.  Parentheses

We want to locate the sequences made up of the word "her" or "his", followed by the word "voice”.  To do this, display the locate window (Text -> Locate pattern), then enter the following regular expression:

(her + his) voice

Click on Start, then construct the corresponding concordance. INTEX found 19 occurrences of the sequence, her voice or his voice.  Launch the search once more but this time do not use any parentheses:

her + his voice

This time, INTEX recognized 4,495 utterances:
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Figure 10.  Forgotten parentheses

What happened? INTEX has indexed two sequences: “her” and “his voice”. The blank space, called a concatenation operator, used here between the words his and voice, takes priority over the "or" operator "+".

In the former regular expression, the parentheses were used to modify the order of priorities, so that the scope of the “or” (the disjunction operator) be limited to her or his.

In regular expressions, blanks (also named concatenation operators), have priority over the disjunction operator. Parentheses are used to modify the order of priority.

3.3.  Sets of forms

We will now locate all of the utterances for the verb to be. In the Text menu, click on Locate pattern… to reload the locate window. Select the option "Reg. Expression", then type in (A):

am+are+is+was+were

In the lower left hand corner (B), under Search limitation, make sure the radio button "Index all utterances in text" is selected, then click on Start to launch the search.
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Figure 11.  Locate a set of forms

Then, if you wish, you can display the concordance (Build concordance -> Display indexed Sequences).

The disjunction operator allows you to undertake several searches at a time; in this example, the forms are all inflectional forms of the same word, but one could also locate spelling variations, such as:

csar + czar + tsar + tzar

names and their variations, such as:

New York City + Big apple + the city

terminological variants:

camcorder + video camera

morphologically derived forms:

Stalin + stalinist + stalinism + destalinization

Or expressions, terms or forms that represent similar concepts:

(credit + debit + ATM + visa) Card + Mastercard

Disjunctions therefore turn regular expressions into a powerful tool to extract information from texts.

3.4.  Using lower-case and upper-case in regular expressions

In a regular expression, a word written in lower-case recognizes all of its variations in a text.  The following expression, for example:

it

also recognizes the four simple forms:

IT, It, it, iT

On the other hand, a form that contains at least one upper-case letter in a regular expression will only recognize identical forms in texts; for example:

It

will recognize only the form "It". If you want to recognize the form "it" only when it is written in lower-case, use the quotation marks:

"it"

will recognize only the form "it".

3.5.  Exercises

Study the use of the word girl in the novel "The portrait of a lady". How many times this word is used in the plural? in how many different compound nouns this form occurs?

How many times the form death occurs in the text; in how many idiomatic or metaphoric expressions?

Study the use of the preposition into: how many times this preposition has a locative function?

Locate in the text all occurrences of day names (monday ... sunday).

3.6.  Special symbols

The following regular expression:

(the + a) <MOT> is

allows you to find all of the sequences made up of the word "the" or "a", followed by any form, followed by the form "is".

INTEX special symbols are written between angle brackets "<" and ">".  Do not leave any blank space between the angles and respect the case (upper-case for the symbol <MOT>).  If you apply correctly the former expression to the text, you will obtain the concordance below.

Note the importance of the angles; the following regular expression:

(the + a) MOT is

represents the two sequences “the MOT is” and “a MOT is”.  There isn't much chance of you finding that sequence in this text…
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Figure 12.  Search for a sequence with a special symbol

IMPORTANT: <MOT> is a special symbol.  In INTEX, all special symbols are written inside "angles".

Following is a list of categorical symbols as well as their meaning:

	Special Symbol
	Meaning

	<MOT>
	simple form (Sequence of letters)

	<MIN>
	simple form in lower-case (sequence of lower-case letters)

	<MAJ>
	simple form in upper-case (Sequence of upper-case letters)

	<PRE>
	Sequence of one upper-case letter followed by lower-case letters

	<NB>
	Sequence of digits

	<PNC>
	delimiter (one character)

	<^>
	Beginning of a linguistic unit 


	<$>
	End of a linguistic unit

	<L>
	letter 


	<U>
	upper-case letter

	<W>
	lower-case letter


Following are a few expressions that contain special symbols:

We are searching for all the sentences that start with a form whose initial is in upper-case, then follows with a form in lower-case, and then a colon:

<^> <PRE> <MIN> :

(Apply this to the text "Portrait of a lady ", you should get one match).

Now we want to locate the forms in upper-case that appear in the beginning of sentences, or after a comma, and are followed by the form “said”:

(<^> + ,) <PRE> said

(there are 29 occurrences in the text). Now we will locate all sequences of two consecutive forms written in upper-case letters:

<MAJ> <MAJ>
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Figure 13.  Search for a sequence of two upper-case forms

Now locate the forms that appear between "at" or “in” and “of” (there should be 142 matches):

(at + in) <MOT> of

3.7.  Special characters

The Blank

Remember that INTEX considers any sequence of spaces, tabulation characters, and line change (codes "NEW LINE and "CAR RET") characters as one "blank".  When entering a regular expression, blanks are usually unrelevant and are therefore optional.

Generally, one does not search for spaces:

· In morphology, locating is limited to the simple word, the space is therefore never present;

· In syntax, the space is always implicit; the expression <MOT><MOT>, for example, recognizes any sequence of two simple forms (that are naturally always separated by a space).

The following expression, for example:

<NB>  ,

recognizes any sequence of consecutive digits that are directly followed by a comma, but also those that are followed by a blank (in INTEX terms, i.e., any sequence of spaces, line changes, or tab characters).  Both of the following sequences are recognized by the previous expression:

1985,

1734            ,

However, it is sometimes necessary to specify the "mandatory", or "forbidden" spaces; in which case, we can use the quotation mark to isolate the space.  The following is a valid regular expression:

<NB> " "  ,

that recognizes only digit sequences that are followed by at least one space and a comma. Note that between the space and the comma, there might be extra spaces.

However, the following expression recognizes only the digit sequences that are directly followed by a comma (without a space):

<NB> # ,
How do we enter the query “a sequence of digits followed by exactly one space, and then a comma”? the following regular expression can be used:

<NB> " " # ,
the sharp character (“#”) matches if and only if there is no blank at the current position in the text. Note that the following regular expression will never recognize anything:

<NB> # " "
because if right after the sequence of digits, there is no blank, then the “ “ will never match.

Quotation marks and the backslash "\"

Quotation marks are used in INTEX to protect any sequence of characters that would otherwise have a particular meaning in the writing of a regular expression (or, as we will later discover, of a tag in a graph).  For example, if we want to locate in a text all the single forms in parentheses, we would enter the expression:

"(" <MOT> ")"

Similarly, if we want to locate uses of the character “+” between numbers:

<NB>  "+"  <NB>

If we want to protect a single character, we can also use the protection character ( \ ) as a prefix.  The following expression is identical to the one just above:

<NB>  \+  <NB>

Note that if one wants to locate the characters “\” and the quotation marks in a text, one has to protect them, by adding an extra “\” before, i.e. \\

Quotation marks are not useful in the following case: the expression in the following line is simpler and equivalent:

"1234"  "&"  "VXII"  "."

1234  &  XVII .

Quotation marks are used to perform exact matches. Note that the following two expressions are not equivalent:

"is"  "A:B"

is  A:B

"is" in the first expression only recognizes the lower-case form “is”, and not “IS” nor “Is”; "A:B" does not recognize the variations with a space such as “A   :   B”.

The sharp character "#"

The sharp character is used to forbid the use of a space.  For example, when locating decimal numbers with a comma (and to avoid confusion with the use of the comma as punctuation), one could use the following expression:

<NB> # , # <NB>

3.8.  The empty string "<E>"

The <E> special symbol represents the empty string, in other words the neutral element of the concatenation operation.  It is generally used to note an optional or elided element.  For example, to represent the two variables:

a credit card + a card

One can use the following, more compact version:

a (credit + <E>) card

Similarly, if one wants to locate the utterances for the form "is" followed within a context of two words, by "the", “this” or “that”, one can use both of the following expression:

is ((the+this+that) + <MOT> (the+this+that) + <MOT> <MOT> (the+this+that))

But the next expression is in general more compact and legible:

is (<E> + <MOT> + <MOT> <MOT>) (the+this+that)

3.9.  The Kleene operator "*"

The Kleene operator is used to indicate any number of utterances.  For example, if one is locating the matches for the form "is" followed by any number of forms, followed by the form "the”, the following expression would be used:

is <MOT>* the

Note that the number of forms is unlimited and includes zero: the previous expression is equivalent to the following infinite expression:

is (<E> + <MOT> + <MOT> + <MOT><MOT> + …) the

The following expression:

the very* big house

recognizes an unlimited number of sequences:

the big house, the very big house, the very very big house, the very very very big house,...

When using the Kleene operator to specify an insertion of unlimited length, be careful not to forget potential delimiters.  For example, to recognize the sequences made up of the form "is", then of a possible insertion, then of the form "by", you should enter the expression:

is (<MOT> + <PNC>)* by
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Figure 14.  Arbitrary sequences in a pattern

(Note that you can change the length of the left and right contexts in the concordance).

In morphology, the following expression recognizes all of the words that have "de" as a prefix and "ation" as a suffix, particularly the forms destructuration, desorganization, destabilizations, etc.

<^> d e (s+<E>) <L>* (z + <E>) (a t i o n) (s+<E>) <$>

Summary:

You have learned to write regular expressions:


-- the blank (concatenation operator) allows you to build sequences of words;

-- the “+” (disjunction operator) allows you to select alternate sequences;

-- the "*" (Kleene operator) is used to mark non-limited repetitions.
-- the <E> symbol (the empty string) is the neutral element for the concatenation.


The Kleene operator takes priority over concatenation, which takes priority over disjunction ("or" operator). Parentheses can be used to change the order of priority.

Chapitre 4.  Using lexical resources

4.1.  Indexing all inflected forms of a word

Previously, we located the conjugated forms of the verb "be" thanks to the following expression:

am + are + is + was + were

We could also add the following form to the expression:

be + been + being

While this would be a perfectly valid regular expression, that would certainly be very tedious.

For each language, INTEX accesses a dictionary DELAF (further described later) in which each simple form of that language is associated to its lemma.  Consulting this dictionary offers the possibility to refer to a group of inflectional forms by mentioning their lemma.  The following expression, in which we refer to the lemma "be", therefore represents all of the forms in which we are interested.

<be>

Enter this regular expression in INTEX.  Type it in exactly as it is above: do not confuse the angles "<" and ">" with the brackets "[" and "]"; do not insert any spaces; make sure that you type the lemma in lower-case.  Apply this expression without any limitations to the text "La femme de trente ans".  INTEX should find 9,010 utterances.  Verify in the concordance that all the forms were located.

Re-launch the search but without typing in the angles.  This time, INTEX only locates the utterances for the form "be" (1,366 occurrences).

In a regular expression, when a form is written as is (e.g. be), INTEX locates the utterances of the form itself.  On the other hand, when the form is set between angles, this form represents a canonical form (generally a lemma); INTEX then locates all of the forms that are associated with the lemma in the dictionaries that were applied to the text.

4.2.  Indexing a category

The DELAF dictionary associates a lemma as well as a morpho-syntactic category to each simple form.  We may then refer to this category in regular expressions.  For example, to locate all of the sequences containing any form associated with the lemma "be", followed by a preposition, then a noun, enter the following expression:

<be> <PREP> <N>

Launch the search; INTEX should show 330 sequences.  Construct the resulting concordance.
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Figure 15.  Use lexical information in regular expressions

In the English DELAF dictionary, PREP stands for Preposition, and N denotes Noun. INTEX will locate all of the sequences made up of a form associated in the DELAF dictionary with the lemma "be", followed by a form associated in the DELAF with the “PREP” category code, followed by a form associated in the DELAF with the “N” category code.

The following symbols are references for the codes found in the English DELAF:

	Code
	Meaning
	Examples

	A
	Adjective
	artistic, blue

	ADV
	Adverb
	suddenly, slowly

	CONJC
	Coordination conjunction
	and

	CONJS
	Subordination conjunction
	if, however

	DET
	Determiner
	this, the, my

	INT
	Interjection
	ouch, damn

	N
	Noun (substantive)
	apple, tree

	PREP
	Preposition
	of, from

	PRO
	Pronoun
	me, you

	V
	Verb
	eat, sleep

	X
	non-autonomous constituants of compounds
	extenso, priori


These codes are not set by INTEX.  Rather, they are a part of the dictionaries accessed by INTEX.  In other words, INTEX does not know what the symbol "ADV" means: in order to recognize the special symbol <ADV>, INTEX consults the system dictionaries and verifies if the word is therein associated with the code ADV.

Important: Users may add their own morph-syntactic codes to the system, either in new, personal dictionaries or by modifying the system's dictionaries.  The new codes must always be written in upper-case.  They are immediately usable in any regular expression or grammar.

Before adding new codes to the system, you should verify that they do not conflict with codes used in other dictionaries. For example, do not enter a list of occupations with the code <PRO> if you plan to use the DELAF dictionary, because in this dictionary, this code is already used to mark the pronouns.

Conversely, if you add a list of terms that have the function of a substantive, it is preferable to code them “N” rather than, say, “SUBS”, so that the grammars you write may refer to all nouns, including the ones that are described in other dictionaries.

We will now locate the sequences of the form "be", followed by an optional adverb, a preposition, then the determiner “the”.  Reactivate the Locate window and enter the following expression:

<be> (<ADV> + <E>) <PREP> the

Click on Start, INTEX finds the corresponding sequences; construct their concordance.
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Figure 16.  Another regular expression

Note that INTEX recognizes not only simple words, but compound words as well. For instance, the first sequence “am a little on the” was recognized because “a little” is described as an adverb in the dictionary for compounds.

4.3.  Combining lexical information in symbols

DELAF type dictionaries contain at least a lemma and a morpho-syntactic code associated with each entry (form).  They may contain other types of information, and all of the lexical information available in these system dictionaries may be used.  For example, here is an entry from the English DELAF dictionary:

abuses,abuse.V:P3s

This entry states that the form “abuses” is linked to the canonical form “abuse” (in this case, its infinitive from); this is a verb (V), conjugated in Present (P), 3rd person singular (3s).

There are two types of information that can be encoded in a DELAF dictionary: syntactic-semantic information, and inflectional information.

Syntactic and semantic information

This information is represented by codes introduced by the character "+"; the syntactic or semantic codes can be any character string that contain no space, line change, "+" nor ":". For example:

viruses,viruse.N+Conc+Medic:p

could represent the fact that the noun "virus" acts as a concrete noun (as opposed to an abstract noun such as "process"), and is used in a medical semantic domain.

Warning: the "+" character in the dictionary has nothing to do with the "or" operator in regular expressions.

One can insert these codes in lexical symbols, to the right of a lemma or of a category.  For example, <fly+t> denotes transitive uses of the verb to fly, and <V+4> represents all verbs that are described in the syntactic table 4 of the lexicon-grammar
.

One can combine these codes as much as much as needed.  For example <N+Hum+z1> represents human (+Hum) nouns belonging to the basic vocabulary.  (+z1). Syntactic and semantic codes are not ordered: for instance, the previous symbol is equivalent to <N+z1+Hum>.

On peut combiner ces codes à volonté ; par exemple, <N+Hum+z1> représente les noms humains appartenant au vocabulaire de base. Les codes ne sont pas ordonnés : le symbole précédent est équivalent à <N+z1+Hum>.

Warning: Codes are case sensitive. For example, the codes "+Hum", "+hum", "+HUM" would represent three different codes to INTEX, and the symbol <N+Hum> would not match a lexical entry associated with the code "+HUM" or "+hum".

Inflexional Information

This information is represented by code sequences introduced by the character ":"; each inflectional code is represented by a single character which cannot be a blank, a "+" or a ":".

Warning: here too, the case is relevant. In the English DELAF, for example, the inflectional code "P" represents the present tense while the code "p" represents the plural.

A lexical entry may be associated to no inflectional code (for example, prepositions), to one single inflectional code (the infinitive forms of verbs, for example), or to several (for example, a verb conjugated in the present tense, in the third person, plural).

If there is an inflectional ambiguity, the form is associated with more than one sequence of inflectional codes; each sequence of codes being introduced by the ":" character. For example, the French form "aidions" is associated with the following DELAF entry:

aidions,aider.V:I1p:S1p

"aidions" is the form of the verb "aider" (to help) conjugated either in the imperfect tense (I), first person (1) plural (p), or in the present subjunctive (S), first person (1) plural (p).

In French, many verbal forms are five times ambiguous. For instance, the verb form "aide" would also be associated with the following lexical entry:

aide,aider.V:P1s:P3s:S1s:S3s:Y2s

In the French DELAF, "P" stands for "Present"; "S" for "Subjunctive" and "Y" for "Imperative". Possible inflectional code combinations naturally depend on each language. The choice of the codes is open and can be modified by users, as long as there is no ambiguity.

Here are the inflectional codes used in the DELAF dictionary:

	Code
	Signification

	s
	Singular

	p
	Plural

	1, 2, 3
	1st, 2nd, 3rd person

	P
	Present tense

	I
	Preterit

	K
	Past participle

	G
	Gerundive

	W
	Infinitive


Both in symbols and in dictionaries, inflectional codes are not ordered. For example <V:P3s> and <V:3Ps> recognize the same lexical entries.  INTEX allows partial queries, for example, <be:P> represents all of the forms of the verb to be conjugated in the Present tense, and <be:3s> matches the forms "is" and "was".

4.4.  La négation

INTEX autorise trois niveaux de négation dans les expressions rationnelles :

· il est possible de rechercher toutes les séquences qui ne sont pas reconnues par une expression rationnelle ; par exemple, on pourra extraire toutes les phrases qui ne contiennent pas de verbe en entrant l’expression <V>, et en sélectionnant l’option « Extract all non-matching units » dans la fenêtre « Display Indexed Sequences » ;

· on peut rechercher toutes les formes qui ne correspondent par à un symbole lexical donné en préfixant ce symbole par le caractère « ! ». Par exemple, <!V> représente toutes les formes qui ne sont pas des formes verbales, <!être> représente toutes les formes qui ne sont pas associées au lemme être ;

· on peut préfixer les codes syntactico-sémantiques par le caractère spécial « - » au lieu du caractère « + » ; dans ce cas, seules les formes qui ne sont pas associées à ce code seront reconnues ; par exemple, <N-Hum> reconnaît les noms non-humains, <V-t> les formes de verbes intransitifs.

Attention : la négation est une opération très peu intuitive sous INTEX, ceci à cause de l’ambiguïté lexicale énorme des mots dans des textes non étiquetés. Ainsi par exemple, dans le texte non étiqueté suivant :

nous en avions, des problèmes !

<!V> reconnaît toutes les formes, y compris la forme avions, car cette forme peut correspondre à un nom dans le dictionnaire (avion au pluriel) ; en conséquence, avions peut être une entrée lexicale non verbale, et est donc reconnue comme telle. De même, <!PRO> reconnaît toutes les formes du texte précédent, y compris la forme en, puisque cette forme peut correspondre à l’entrée lexicale représentant la préposition dans le dictionnaire.

Pour ces raisons, nous conseillons vivement d’éviter d’appliquer des expressions rationnelles comprenant des négations à des textes largement ambigus. Notez cependant que ce problème disparaît si on travaille sur un texte déjà au moins partiellement étiqueté :

nous {en,en.PRO} {avions,avoir.V:I1p}, des problèmes !

Ici, les deux expressions <!V> et <!PRO> fournissent des résultats corrects.

4.5.  Les étiquettes

Souvenez-vous que le texte contient quatre types de lexèmes : les formes simples, les étiquettes, les nombres et les séparateurs. Nous avons vu qu’on peut rechercher des formes simples (en utilisant ou non des informations lexicales) ; on peut aussi rechercher des étiquettes. Par exemple, dans une expression rationnelle, l’étiquette :

{aujourd’hui,.ADV}

reconnaît exactement l’étiquette identique dans le texte ; l’étiquette partielle :

{aujourd’hui}

reconnaît toutes les étiquettes dont le lemme est la forme « aujourd’hui » (il n’y en a qu’une) ; l’étiquette partielle :

{ADV}

reconnaît toutes les étiquettes dont la catégorie est « ADV », etc. Fondamentalement, les symboles entre accolades sont similaires à ceux entre angles : la différence étant que les symboles entre accolades ne reconnaissent que des étiquettes, c’est-à-dire des mots non-ambigus (ou préalablement désambiguïsés), tandis que les symboles entre angles reconnaissent des formes non-ambiguës (les étiquettes) mais aussi des formes ambiguës (les formes simples ou composées).

Notez enfin que si le texte a été totalement désambiguïsé, les symboles entre angles et les symboles entre accolades sont équivalents.

4.6.  Exercices

(1) Etudiez l’utilisation du passif dans le roman « La femme de trente ans ».

Pour ce faire, vous rechercherez les occurrences de formes d’auxiliaire être, en contexte avec un participe passé et la préposition par, pour trouver par exemple « est tout à coup avalé par ».

(2) La forme est est lexicalement ambiguë car elle correspond aux trois entrées lexicales : adjectif (par ex. les banlieues-est), nom (l’est de la France) et le verbe être. Etudiez la concordance de cette forme dans le texte ; déduisez-en une expression rationnelle qui permettrait de lever un maximum d’ambiguïtés tout en ne produisant aucune faute.

Pour ce faire, vous noterez les contextes minimaux dans lesquels cette forme ne peut que correspondre au verbe (par ex. « c’est ») ou au nom (par ex. « nord-est »).

(3) Etudiez l’utilisation du futur dans le texte.

Pour ce faire, vous rechercherez les formes verbales conjuguées au futur simple, proche ou composé (ex. je mangerai, je viens manger, je viendrai manger), aussi bien que certaines constructions au présent associées à des adverbes spécifiques (ex. je viens demain).

Récapitulatif
 Les symboles dans les expressions rationnelles représentent des formes qui peuvent être désignées :
-- par leurs caractéristiques formelles ; par exemple, « <MIN> » représente n’importe quel mot en minuscule ;
-- par leur lemme : par exemple « <être:P> » représente toutes les formes du verbe être conjuguées au présent de l’indicatif ;
-- par leur catégorie ; par exemple, « <N+Hum:fp> » représente tous les noms humains féminins pluriels.
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�. At the morphological level, linguistic units are simple forms; therefore <^> represents the beginning of words. At the syntactic level, linguistic units are either the line or paragraph (by default), or the sentence, the article or anything useful (if the text has been pre-processed).


�. The symbols <L>, <U> and <W> are used only at the morphological level. Letters are the characters that are explicitely listed in the Alphabet file of the current language.


� In the lexicon-grammar, table 4 describes all the verbs that have a sentence as a subject and a human noun as a direct object, e.g.: the fact that it rains (amuses+annoys+upsets) John.
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