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Chapter 1

Introduction

GLOSSA is a web-based user interface for querying linguistic corpora. It is a
front-end for the corpus query engine CWB!.

The development aims have been to create a user interface that is both user
friendly and flexible. These two goals are not entirely compatible, however, and
the resulting compromise does not allow the user the full range of expression
in the CWB search language. Therefore, a separate interface has been created
where search expressions can be entered directly, while still enabling GLOSSA’s
features for browsing and postprocessing of results. This will only be necessary
for very complex queries, and most users will not need it.

1.1 System requirements
Most modern web browsers can be used:

e Internet Explorer
e Morzilla, Firefox, Galeon and the rest of the Mozilla family of browsers
e Opera
o Safari
There are currently two exeptions:
e Konqueror
e Internet Explorer for the Macintosh

Konqueror should be supported in future versions; but Internet Explorer for
Mac seems to have fallen out of use and will not be supported.

thttp://cwb.sf.net
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Chapter 2

Querying monolingual
corpora

In it’s simplest incarnation, the GLOSSA interface should look like figure 2.1.
For multilingual corpora and corpora with bibliograpic databases, there will be
some additional options; these will be explained later.

If you type a word into the box designated «word 1» and press «Search
corpus», a new window will appear!. In our example, we are querying a corpus
of Northern Sami. Searching for the word «gaskavuohta» (meaning «relationy),
gives us a results page (figure 3.1). The contents of the results page will be
explained in section 3.

2.1 Word options

In addition to simply typing a value in the search field, users can restrict the
search further by clicking the «options» button, and selecting values from the

1Tn some browsers, you might have to adjust your settings to allow this.

[options |
Regular expressions: Hits per page: 20 CEAEEs =
Search within: |s Max results : 200 | @ sentence U word SOIEN SO

0 left [0 fright

Randaomize [

Figure 2.1: Simple interface.
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CWB expression: " ([(word="gaskavuohta" %oc)]) ;"

Aretion: | v |

Hits found: 12

Results pages: 1 2

615 Radi diedu mielde boahta alit ozhpu ja sim servodaga  gaskavuohta  Elgejuvvot .

80 Simediggeradi ja dievasfoahkkima gaskavuohta

B Samediggeradi ja dievasfoahkkima gaskavuohta

255 Bdmedikda ja Stuoradikks  gaskavuohta ferte lagabw fielggaduvvot var sahtta ovttasbargovugud buondit .
B8 Samedikd ja Stuoradikdd  gaskavuohta ferte lagabui Gielggaduwvot vai sahttd ovitasbargowugid bueridit .
162 Sermnara faddan et earret eard stihta ja eamidlbmoga  gaskavuohta ja eamialbmognd oassélastin polithlcala
164 Varrepresideanta g mo lea samitd ja Norgga stihta gaskavuohta |

GaFaldat darniduhtiinp oliihla birra ja dan vailkdouhusat fertejit gehfojuvvot historjjalad , dalasigisa¥ ja boahtte:
shpmelattad ja stahta gaskka galga odasmahttot , gos soabalafmchta , odasmahttin |, ovitadassasafchta ja s

== Petroleumindustria ja eamalbmotmioigatmodaid  gaskavuohta leamad faddan méngga sajis médmemis |, muh

Figure 2.2: Results page.

menu (figure 2.3). When selected, they appear in a box below the options button
(figure 2.4). The options in this box can be removed by double-clicking them.

Most options can optionally be negated; in this case they will appear with
a prefixed exclamation mark (figures 2.5and 2.6).

Search string options

Start of word if "cat" is entered in the search string box and "start of word"
is selected, the program will also return "cats", "category" etc.

End of word if "cat" is entered in the search string box and "end of word" is
selected, the program will also return "housecat", "muscat" etc.

Middle of word if "cat" is entered in the search string box and "middle of
word" is selected, the program will also return "housecats", "muscatpie"
etc.

Case sensitive if "cat" is entered in the search string box and "case sensitive"
is selected, the program will return "cat", but not "Cat".

Lemma if "cat" is entered in the search string box and "lemma" is selected,
the program will return all forms of the word, i.e. "cat", and "cats".2

Exclude the program will not return words that match.

2If lemma annotation is present in the corpus.
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\gaskavuohta | L*

[ options = |

lermma form

Hits per page: 10
Max results : [200
Randomize [

Figure 2.3: Selecting an option.

:gasl-{avuﬁ.h.ta | Lz
|-:-p‘ti-:-n5» ——

E

Regular expressions: Hits per DﬂEIE:__:m
Search within: |5 Max results : 200

Randamize [J

Figure 2.4: Selected option.
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f;:_qaskavuuhta i |

aptions o

Part of Speech = chonse

B function x

L per page: 1|:I
results : 200 _
Randamize [

particle

Figure 2.5: Selecting a negated option.

Elf_qas kawuahta | -
options

E]

Regular expressions: Hits per page: 1 0
Search within: 5 | Max results : [200

randomize [

Figure 2.6: A negated option.
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lick interval: ftha intzrval: + I - I
oplicrs » |_rr1in oplions « 0 min [ optiors »
lemma form |_n-|a.x 1 max |noun

Bl =]

Regular expressions: [¥  Hits per page: IE[} Context: ) E—
Search within: IS Max results :IZDO Ceariinnes A Wom f I
|G_Ieft Io_rigm Reset form |

Randomize [

Figure 2.7: Phrase search.

Annotation options

Depending on the degree of linguistic annotation of the corpus you are querying,
a range of annotation options are available. Typically, available options will be
part-of-speech, morphological features and syntactic functions.

Positive annotation options will be connected by disjunction, negative anno-
tation options with discjunction. Thus selecting "noun", "verb", "ladjective",
"adverb" will return words that are either nouns or verbs, but neither adjectives
nor adverbs. More formally:

(2.1) (noun OR verb) AND NOT (adjective OR adverb)

Other options

Occurrences allows specification of how many times the token can occur. If
you enter the word «muchy, and select «one or morey, it will match cases
like

(2.2) Tt was much much too cold.

2.2 Intervals and phrases

An important feature of the GLOSSA system is the ability search very complex
phrases. This is done by adding more word boxes, and optinally specifying
the lengths of the interwals between them. More word boxes can be added or
removed by clicking the buttons with plus or minus signs, on the right side of
the screen.

The minimum and maximum interval specifies the number of unspecified
words between two query words. If both are left empty, it is assumed that no
unspecified tokens can come between the query tokens (i.e. max: zero, min:
zero). If the minimum interval is specified, but not the maximum, unlimited
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maximum interval is assumed. Conversely, if the maximum interval is specified,
but not the minimum, a minimum interval of zero is assumed.
Figure 2.7 demonstrates a search for the following phrase:

(2.3) the lemma "kick"
followed directly by the word "the"
an interval of zero or one unspecified tokens

followed by a noun

The following sentences are some of the ones that matched in a corpus of English
texts:

(2.4) He even repeatedly kicked the piano, which he used to be so careful of.

(2.5) As I had walked part of the way through the fields, I kicked the caked
mud off my shoes before going in.

(2.6) People who’d never smoked in their lives hadn’t the faintest idea of how
difficult it was trying to kick the habit, he thought morosely.

(2.7) They wrenched my arms across my back, forced me down into the
cranberry heather and punched and kicked the way they were trained.

(2.8) Stop to kick the snow off my boots.

(2.9) The foreigners whispered to each other, kicked the blubber and felt
the skins and the walrus tusks.

2.2.1 Additional phrases

In some cases, it can be useful to join two different queries in the same result
set. This can be done by adding additional phrases, with the buttion marked
«+-+» (these can be removed by clicking the button marked «- -»).

For example, figure 2.8 demonstrates a search for both «coin museum» and
«museum for coinsy.

2.3 General options

Below the actual word and phrase queries, we find options for the entire search.

Using regular expression

If the regular expressions box is checked, user input will be interpreted as regular
expressions: i.e. "." will be interpreted as "one arbitrary character". If it
is unchecked, all regular expression characters will be escaped: ie. "." will
be interpreted as a period. The regular expression vocabulary is described in
Section B.

Queries can sometimes be created faster by typing regular expressions than
by selecting items from the menu (eg. typing "house.*" instead of typing
"house" and then selecting "start of word" from the menu; typing "house|building"
instead of using two query rows). Also, more complex regular expressions cannot
be created from the menu.
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coin interval: myseum + | = I
opfions « min [ cpliors «
max

museum interval: ffqr intsrval: |- gins + | - |
options « min [ optiors « min [ oplicrs |

el =]

Regular expressions: [ Hits per page: I?_[}— S Search corpus |
Search within: |5 M resolis :IZGD G rtaoe L word f
|G_Ieft Fright Reset form I

Randomize [

Figure 2.8: Several phrases.

Search within

This parameter restricts the matching of searches containing arbitrary tokens.
It can be set to:

’s’ where all matches will be within the same s-unit. If you corpus contains
additional structural markup, like paragraphs, you can use that as well.
Refer to the documentation or administrator for the corpus.

integer where all matches will be within the specified number of tokens

If you set the «search within» parameter to ’s’ and search for «kick» and
«buckety with an unlimited number of unspecified tokens in the phrase query,
you will only get results where «kicky and «bucket» is in the same paragraph.

Results per page
The search results are divided into a number of pages; the number of results on
each page can be adjusted here.

Number of results

Searching for common words in large corpora can be slow. Restricting the total
number of results can improve response times. Unless 'randomize’ is selected,
the first hits in the corpus will be displayed.
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CWB expression: ""([(word=""heart"" %c)]) ;"

Action: I fhd |

Hits found: 200( max)

Results pages: 1234567891011

ABIL=8 . its soft mornings , its stony heart | the inexorable streets in which the
ABL3sITT prospering , he knew some lightness of heart . With their wives , the two

ABIHITS 1354 of catastrophic illness , such asa heart attack , a worker is entitled to

ABTHIT 3 1653 lottery betting . The cancer society , heart fund . blind organization and every other
ABRIL L5119 I were to obey both head and  heart |, could I offer him but my

ABR1 115507 snot one of them has a  heart . You want to know why not
ABRLI.1.5500 7 Because you can't fashiona heart out of arib. ) The language

ANR T2 A 517 had it not been for the warm heart that beat beneath Leonardo "s exterior .

Figure 2.9: A KWIC concordance.

Context

There are two ways of specifying contexts size shown in the search results: by
number of sentences or by number of tokens. If we select s-units, the left
and right boxes specify the number of sentences to the left and right of the
matching sentence.

Similarly, if we select tokens, we specify the number of tokens to the left and
right to the matching phrase. Also, the results are displayed as a traditional
KWIC concordance. Figure 2.9 contains a results page with seven words on
both left and right side.

2.4 Meta information

If your corpus contains meta information (predefined subcorpora, bibliograpic
information etc.), GLOSSA supports both viewing this information (described in
3) and restricting searches according to it.

If available, meta-data restrictions will appear below the general options, as
illustrated in figure 2.10. Restriction classes can be hidden® or displayed with
the «+» and «-» buttons.

There are three types of restriction classes: tables, ranges and checkboxes.
Using ranges («publication date» in 2.10) and checkboxes («translationy in 2.10)
should be straighforward. The tables are used as follows:

e items are moved from one column to the other eiter by double-clicking

3Hiding a restriction class will also reset it, i.e. no constraint on the search will be created.
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title *  title-id *  translated
r Only orginals
r Only translations

publisher * publication place * publication date =
From
Te

classcode ~ database *

Arts bl

Autobiography [l

Biography

FC

FD

FG =] =]
choose ~|

author * translator *

language variety *

Figure 2.10: Meta-data restrictions.

them, or by marking one or more and clicking the appropriate arrow but-
ton.

e theitems in the right column are selected, and the menu under that column
is used to specify whether those items should be excluded or chosen. If
they are chosen, only matches from texts with one of those attributes will
be returned; if they are excluded, those matches will not be returned.

Figure 2.11 will return matches from texts that:
e has the classcode «Arts» or «Autobiography»
e is not published in «Amsterdam» or «Hildesheimy
e is published between 1970 and 1980
e is an original (i.e. not a translation)
To the right of the screen the user will find controls to:

Show texts i.e. display a list of texts that will be searched with the current
meta-data configuration.

Save subcorpus i.e. save the current meta-data configuration for later use.

Choose subcorpus i.e. select a previously saved configuration.
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title * fitle-id *  translated ~
[« Only arginals
w Only translations

publisher *  publication place =

publication date =

3 2| |Amsterdam =] |1970 From
Aarau b1 | Hildesheim 1980 To
Avenel, NJ [1]
Baarn
Bad Liebenzell - Unterlengenhardt
Barnstaple, Devon
Basingstoke | ~|
exclude x|
classcode ~ database *
- ke Arts |
Biography [']| Autobiography
FC []
FD
FG
Geography & history
Geography and history «| =]
choose |
author * translator *

language variety *

Figure 2.11: Restrictions on meta-data.
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Browsing results

3.1 The results pages
The results page consists of:

e The CWB search string

e A list of available actions for further processing of the result set (described
in section 3.2).

The number of matches returned.

A list of results pages, with the current page shown in bold.

The results themselves. Each result then consists of:

— The sentence id. If this id is clicked, a window appears showing
meta-information about the text in which the sentence appears. Ad-
ditionally, it shows more context (and the user can set the context
size to an arbitrary large number).

— Left context
— The matching phrase (in bold)
— Right context

— Linguistic annotation of each word in the result set; displayed when
the mouse is moved over the word
3.2 Processing results
In this section, actions for processing results are presented. One action is only

applicable to multilingual corpora — co-occurence statistics — and is presented
in section 4.3.

19



20 CHAPTER 3. BROWSING RESULTS

CWB expression: " ([(word="gaskavuohta" %oc)]) ;"

Action: | v |

Hits found: 12

Results pages: 1 2

615 Radi diedu mielde boahta alit ozhpu ja sim servodaga  gaskavuohta  Elgejuvvot .

80 Simediggeradi ja dievasfoahkkima gaskavuohta

B Samediggeradi ja dievasfoahkkima gaskavuohta

255 Bdmedikda ja Stuoradikks  gaskavuohta ferte lagabw fielggaduvvot var sahtta ovttasbargovugud buondit .
B8 Samedikd ja Stuoradikdd  gaskavuohta ferte lagabui Gielggaduwvot vai sahttd ovitasbargowugid bueridit .
162 Sermnara faddan et earret eard stihta ja eamidlbmoga  gaskavuohta ja eamialbmognd oassélastin polithlcala

164 Varrepresideanta Cilgi mo lea samid ja Morgga stahta  gaskavmohta .

GaFaldat darniduhtiinp oliihla birra ja dan vailkdouhusat fertejit gehfojuvvot historjjalad , dalasigisa¥ ja boahtte:
shpmelattad ja stahta gaskka galga odasmahttot , gos soabalafmchta , odasmahttin |, ovitadassasafchta ja s

== Petroleumindustria ja eamalbmotmioigatmodaid  gaskavuohta leamad faddan méngga sajis médmemis |, muh

Figure 3.1: Results page.

3.2.1 Sort

The sorting function applies to the order of the matches in the results set. The
set can be randomized, or sorted alphabetically, according to the source corpus
hits, by

o left context

e right context

e matching phrase
e sentence id

When sorting by context or matching phrase, the sorting can be done according
to:

e word form

e lemma

part-of-speech
e any combination of the above

By default, context sorting is done according to the token that is closest to the
matching phrase, but the position in context can be set higher by the user.

If the search criteria of two hits are identical, the secondary search criterion
applies, with the same options as the primary criterion.

The setup in figure 3.2 will sort the results
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[ Case sensitive

sort by:

Left context V:

F | Posthon i context {counting from match)
Features used on tokens:

Word Form M Part-of-Speech [Lexzeme

Sort by (secondary):

| Leftcantext v

2 | Position in context (counting from match)
Features used on tokens:

[ Feset ][ Submit Query |

Figure 3.2: Sorting options.

1. by the word form on the first word to the left of the match
2. by the part-of-speech of the first word to the left
3. by the word form of the second word to the left

4. by the part-of-speech of the second word to the left

If all theese criteria are equal, the results will appear in the original order. The
start of a result set sorted according to those options are shown in figure 3.3.

3.2.2 Lexical statistics
Statistics can be compiled for:

e word form

e lemma

e part-of-speech

e any combination of the above

The results can be presented in any of the following data formats:
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CWE expression: "' ([(word="heart" %oc)]} ;"
Action: | Ll
Hits found: 200 {maz)

ABTHITI 163 lottery betting . The cancer society , heart  fund | blind organization and every other

FW11a79 going en i Harry 's bfe , heart  and bank account ; aslang Pauline to
IMLT.14 579 like pocket editions of anovel ; heart | cross and anchor . I do

EVAT 115147 your heart is full of stain . Heart full of stain , do you believe
EVIT2.1508 with a view and a barbecue . Heart Attack Hill | Halvor calls our road
FWITET.£204 not good . "Priest: " Heart isn'tgeod, hmm 7"

Figure 3.3: Sorted result set.

¢ HTML

Tab-separated values

e Comma-separated values

Excel spreadsheet

Histogram

Pie chart

Count

This action generates statistics over the matching phrase in the source corpus.
Statistics can be generated for

e word form
e lemma,
e part-of-speech

e any combination of the above

collocations

The collocation function compiles statistics of tokens occurring within a user
specified context window of the matching phrase.
The available collocation statistics for bigrams are:
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e Frequency (no association measure)
e Dice coefficient

e Fisher’s exact test

e Log-likelihood ratio

e Mutual information

e Pointwise mutual information

e (Odds ratio

e Phi coefficient

e T-score

e Pearson’s chi squared test
The available collocation statistics for trigrams are:

e Frequency (no association measure)

e Log-likelihood ratio

The association measures are described in the Ngram Statistics Package docu-
mentation http://search.cpan.org/dist/Text-NSP/Docs/Measures.pod.

Note that only first word in the matching phrase is used. Thus if any of
the matching phrases contain more than one word, the right-side statistics will
contain errors.

3.2.3 Deleting hits

3.2.4 Saving result sets

The entire result set can be saved. This can be done in either of two ways:
e download to disk

e store on server

Download

Optionally, additional meta-data may be included in the downloaded result set.
The text in the result set can include

e word form
e lemma
e part-of-speech

e any combination of the above
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Store on server

3.2.5 Meta-data
List texts

Information about the text that where applicable for matches in the query can be
displayed using this action. Note that this is the texts for which matches could
have been returned; not the ones from which matches were actually returned.

Distribution

This function displays the number of hits, sorted according to the categories of
meta-data available, including information about the number of hits per thou-
sand words.
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Querying multilingual corpora

Exploring multilingual corpora with GLOSSA is very similar to exploring mono-
lingual ones:

e some extra options in the search builder
e some extra information in the results page

e one extra option for processing results

4.1 Phrase options

If the corpus is multilingual, each phrase in the search builder has some extra
options (figure 4.1).

Notice first that each phrase has an option for language. The language
selected for the first phrase always constitutes the BASE CORPUS. This corpus
will be searched first, and search expressions for all other languages — considered
ALIGNED CORPORA — will be mached against the aligned regions of the maches
of the base corpus. When you change the language of the first phrase, you
change which corpus is considered base corpus.

Optional alignment

Glossa will display aligned regions for all aligned corpora. If you leave the search
options empty, it will by default create a constraint of at least one, unspecified
token. This means that if there are parts of the base corpus that does not have
aligned regions in one of the aligned corpora, results from those regions will not
return matches. This behaviour can be changed by clicking on the «optional
alignment» checkbox: The program will return matches from the base corpus,
even if there is no aligned regions for that aligned corpus.

Negation

Search phrases for aligned corpora can be specified to be negative or positive —
using the menu next to the language selector — while base corpus phrases can
only be positive.!

IThis is a result of limitations in CQP.

25
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I Norwegian |

&il=]

opliors «

| English = | hd
I optional alignment

opfiors =

S| =]

Figure 4.1: Multilingual search.

Relation between query phrases in aligned corpora

If more than one query phrases (see Section ??) are specified for the same
aligned corpus, a new menu appears, allowing us to set the logical relation
between them:

conjunction all of the phrases must occur

disjunction at least one phrases must occur

You can select more than one phrases for the base corpus as well, but these can
only be disjuncted.?

4.2 Browsing results

The results pages are identical to the results pages for monolingual corpora,
except that aligned regions appear under each base corpus match, in gray color
(figure 4.2).

2This is a result of limitations in CQP.
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CWB expression: ""([(word=""hjerte'" %c}]) :OMC3 EN ([]) ;"
iearch mode j

Hits found: 82

Det viite , rakalde landskapet i Surrey om vinteren , og de ufattelige timene som ble tilbragt med a lope frem og
tilbake over en sglete bane . garanterte hans hengivenhet for London . for byens myke morgener , dens kalde

ABITN. |57
hjerte , de ubarmhjertig gatene hvor leger og tannleger utgver sine yrker , og forstedene med blomstrende treer og
motorsykler pé fortauene .
The bleak wet Surrey countryside in winter , and the incompre sible hours spent running up and down a muddy
ficld . ensured his devotion to London | its soft mornings . its stony heart . the rable streets in which the
ABL LS . ~ -
doctors and the dentists plied their trades |, and the suburbs with their flowering trees and the motor bicycles on the
pavements .
i Men i deres tidlige manndomsr , da deres absurde forretning ble opprettet og blomstret , levet han noen r med lett
ABITN 3 510 x a
hjerte .
~ But for the years of their young manhood , with their ridiculous business established and even prospering | he
ABLIITT 4 / : =
knew some lightness of heart

AL La Ingen av dem har noe  hjerte .

ABRLLLSGT  There ' s not one of them has a heart

ABRIDLLSW Eordi man ikke kan gjgre et hjerte avetribben." )

ABRLILSS®  Because you ca n't fashion a heart out ol a rib. )

Figure 4.2: Results, multilingual corpus.

4.3 Processing results

The co-occurrence functions provide statistics of the words in the target corpus
hits.

4.4 Miscellanea

When searching for common words, it is recommended to use randomize’, since
it will generally be faster.

Context size for aligned corpora cannot be set; it is always the region or
regions aligned to the matching sentence.

Meta-information applies to the base corpus, not the aligned corpora.
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Chapter 5

Querying speech corpora

29
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Chapter 6

Creating frequency tables

The normal search interface can be used to create many kinds of frequency
tables, particularly if one takes care to set the 'max results’ value appropriately.
However, for efficiency reasons, very general frequency lists cannot be created.
Therefore, there is a separate interface for creating tables of word frequencies
from entire corpora (figure 6.1).

The user can specify what to include in the table (this should be familiar
from section 3): word form, lemma form, part-of-speech label, or a combination
of theese.!

There are several kinds of restrictions that the user can put on the compila-
tion:

e POS filter: Only include words of a particular part-of-speech

e Cutoff: Only include this number of words (i.e. the 1000 most frequent
words)

e Meta-data: A subcorpus can be created according to meta-data restric-
tions. This is done in the same way as described in section 2.4.

If there are meta-data restrictions, the compilation will include a contrastive
frequency count; the table will also, by default, be sorted by decreasing frequency
contrast. This means, essentially, that the expected frequency of each word
(computed from the rest of the corpus) is contrasted with the actual frequency
in the selected subcorpus.

In the example in figure 6.2, Norwegian texts with the topic «health» has
been selected. The first word, «pasienty (’patient’) occurs 1237 times in those
texts; it occurs 1661 times in the entire corpus, and thus we would expect it to
occur 7664 times (this depends on the total number of tokens in the corpus).
Thus the frequency contrast is 6003. Other words with high frequency contrast
is «legemiddely (‘medication’), «sykehus» (hospital’), «apoteky (’pharmacy’)
etc.

Note that all frequency compilations can take up to several minutes, depend-
ing on the size of the corpus.

IThese choises are ignored when meta-data restrictions are selected: That will always give
lemma and part-of-speech label.
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inc lude:

I word form

[« lemma form
I Part-of-Speech

PDEfilter:I =| cutoff: [1000

format: I htmi

submit |  Nullstill

tittel * tittelid *

samling * type *

i

issniisbn *  utgiver *

utgivelsessted *

utgivelsesar *

kategori *  emne *

navn ¥ fedested *

‘type ¥ kjenn *

fodselsar *

Figure 6.1: Interface for frequency tables.



l# _|w ord -|freq ;| glob frqu|expected;|diff

1 |pasient_s 1237(1661 7664 6003
2 |legemiddel s 869 43 5384|5341
3 |sykehus_s 720 (1272|4461 3189
4 |apotek_s |503 |13 Bie  [3103
5 |behandling__s 836 2333 5179 2846
6 |wberkulose__s 1466 119 2887 ||2768
7 |lege_s 646 2118 4002|1884,
8 |regionsykehus_s 289 4 1790|1786
9 |kreft_s 314 293 1945|1652
10 |fylkeskommune__s [237 118 1468|1350
11 |medisinsk__adi 200 735 1796|1061
12 |grossist_s |153 19 947 928 |
13 |preparat__s 150 (31 929 (898 |
14 |helsetjeneste__s |156 128 966 [838

15 |wberkulosekontroll_s 136 |7 842|835 |

Figure 6.2: Frequency contrasts for health-related Norwegian texts.
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Appendix B

Regular expressions

A full account of the regular expressions used by CWB can be found on the IMS
website http://www.ims.uni-stuttgart.de/projekte/CorpusWorkbench/CQPUserManual/
HTML/.

B.1 Optionality

The period (".") represents any character. Thus .ats will match "cats", "mats",
"bats" etc.

A list of alternative characters can be represented with square brackets:
[cm]ats will match either "cats" or "mats".

A list of alternative strings can be represented with the vertical bar: cats|mats
will again match either "cats" or "mats".

B.2 Occurrences

The number of times characters can occur can be specified with the following
operators:

? cats? matches both "cat" and "cats"
* the* matches "th", "the", "thee" etc.
+ the+ matches "the", "thee", etc.

{n,n} the{1,2} matches "the" or "thee".

B.3 [Escaping operators
All the regular expression operators can be searched for; they are interpreted

literally if they are prefixed by a backslash. Thus \. maches a period in the
corpus, and \? matches a question mark.

39



40

APPENDIX B. REGULAR EXPRESSIONS



Appendix C

CE licencing

GNU GENERAL PUBLIC LICENSE

Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share
and change it. By contrast, the GNU General Public License is intended to
guarantee your freedom to share and change free software—to make sure the
software is free for all its users. This General Public License applies to most
of the Free Software Foundation’s software and to any other program whose
authors commit to using it. (Some other Free Software Foundation software is
covered by the GNU Lesser General Public License instead.) You can apply it
to your programs, t0o.

When we speak of free software, we are referring to freedom, not price. Our
General Public Licenses are designed to make sure that you have the freedom
to distribute copies of free software (and charge for this service if you wish),
that you receive source code or can get it if you want it, that you can change
the software or use pieces of it in new free programs; and that you know you
can do these things.

To protect your rights, we need to make restrictions that forbid anyone to
deny you these rights or to ask you to surrender the rights. These restrictions
translate to certain responsibilities for you if you distribute copies of the soft-
ware, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or
for a fee, you must give the recipients all the rights that you have. You must
make sure that they, too, receive or can get the source code. And you must
show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2)
offer you this license which gives you legal permission to copy, distribute and/or
modify the software.
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Also, for each author’s protection and ours, we want to make certain that
everyone understands that there is no warranty for this free software. If the
software is modified by someone else and passed on, we want its recipients to
know that what they have is not the original, so that any problems introduced
by others will not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We
wish to avoid the danger that redistributors of a free program will individually
obtain patent licenses, in effect making the program proprietary. To prevent
this, we have made it clear that any patent must be licensed for everyone’s free
use or not licensed at all.

The precise terms and conditions for copying, distribution and modification
follow.

TERMS AND CONDITIONS FOR COPYING, DISTRI-
BUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice
placed by the copyright holder saying it may be distributed under the terms of
this General Public License. The "Program", below, refers to any such program
or work, and a "work based on the Program" means either the Program or
any derivative work under copyright law: that is to say, a work containing
the Program or a portion of it, either verbatim or with modifications and/or
translated into another language. (Hereinafter, translation is included without
limitation in the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not covered
by this License; they are outside its scope. The act of running the Program is
not restricted, and the output from the Program is covered only if its contents
constitute a work based on the Program (independent of having been made by
running the Program). Whether that is true depends on what the Program
does.

1. You may copy and distribute verbatim copies of the Program’s source
code as you receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice and dis-
claimer of warranty; keep intact all the notices that refer to this License and
to the absence of any warranty; and give any other recipients of the Program a
copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you
may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of
it, thus forming a work based on the Program, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you
also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that
you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole
or in part contains or is derived from the Program or any part thereof, to be
licensed as a whole at no charge to all third parties under the terms of this
License.

¢) If the modified program normally reads commands interactively when run,
you must cause it, when started running for such interactive use in the most
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ordinary way, to print or display an announcement including an appropriate
copyright notice and a notice that there is no warranty (or else, saying that
you provide a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this License. (Ex-
ception: if the Program itself is interactive but does not normally print such
an announcement, your work based on the Program is not required to print an
announcement.)

These requirements apply to the modified work as a whole. If identifiable
sections of that work are not derived from the Program, and can be reasonably
considered independent and separate works in themselves, then this License, and
its terms, do not apply to those sections when you distribute them as separate
works. But when you distribute the same sections as part of a whole which is a
work based on the Program, the distribution of the whole must be on the terms
of this License, whose permissions for other licensees extend to the entire whole,
and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights
to work written entirely by you; rather, the intent is to exercise the right to
control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of a
storage or distribution medium does not bring the other work under the scope
of this License.

3. You may copy and distribute the Program (or a work based on it, under
Section 2) in object code or executable form under the terms of Sections 1 and
2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source
code, which must be distributed under the terms of Sections 1 and 2 above on
a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give
any third party, for a charge no more than your cost of physically perform-
ing source distribution, a complete machine-readable copy of the corresponding
source code, to be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer to dis-
tribute corresponding source code. (This alternative is allowed only for non-
commercial distribution and only if you received the program in object code or
executable form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making
modifications to it. For an executable work, complete source code means all
the source code for all modules it contains, plus any associated interface defi-
nition files, plus the scripts used to control compilation and installation of the
executable. However, as a special exception, the source code distributed need
not include anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the operating
system on which the executable runs, unless that component itself accompanies
the executable.

If distribution of executable or object code is made by offering access to copy
from a designated place, then offering equivalent access to copy the source code
from the same place counts as distribution of the source code, even though third
parties are not compelled to copy the source along with the object code.
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4. You may not copy, modify, sublicense, or distribute the Program except as
expressly provided under this License. Any attempt otherwise to copy, modify,
sublicense or distribute the Program is void, and will automatically terminate
your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so
long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed
it. However, nothing else grants you permission to modify or distribute the
Program or its derivative works. These actions are prohibited by law if you do
not accept this License. Therefore, by modifying or distributing the Program (or
any work based on the Program), you indicate your acceptance of this License
to do so, and all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Pro-
gram), the recipient automatically receives a license from the original licensor to
copy, distribute or modify the Program subject to these terms and conditions.
You may not impose any further restrictions on the recipients’ exercise of the
rights granted herein. You are not responsible for enforcing compliance by third
parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringe-
ment or for any other reason (not limited to patent issues), conditions are im-
posed on you (whether by court order, agreement or otherwise) that contradict
the conditions of this License, they do not excuse you from the conditions of this
License. If you cannot distribute so as to satisfy simultaneously your obligations
under this License and any other pertinent obligations, then as a consequence
you may not distribute the Program at all. For example, if a patent license
would not permit royalty-free redistribution of the Program by all those who
receive copies directly or indirectly through you, then the only way you could
satisfy both it and this License would be to refrain entirely from distribution of
the Program.

If any portion of this section is held invalid or unenforceable under any
particular circumstance, the balance of the section is intended to apply and the
section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or
other property right claims or to contest validity of any such claims; this section
has the sole purpose of protecting the integrity of the free software distribution
system, which is implemented by public license practices. Many people have
made generous contributions to the wide range of software distributed through
that system in reliance on consistent application of that system; it is up to the
author/donor to decide if he or she is willing to distribute software through any
other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a
consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain coun-
tries either by patents or by copyrighted interfaces, the original copyright holder
who places the Program under this License may add an explicit geographical
distribution limitation excluding those countries, so that distribution is permit-
ted only in or among countries not thus excluded. In such case, this License
incorporates the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
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of the General Public License from time to time. Such new versions will be
similar in spirit to the present version, but may differ in detail to address new
problems or concerns.

Each version is given a distinguishing version number. If the Program speci-
fies a version number of this License which applies to it and "any later version",
you have the option of following the terms and conditions either of that version
or of any later version published by the Free Software Foundation. If the Pro-
gram does not specify a version number of this License, you may choose any
version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs
whose distribution conditions are different, write to the author to ask for per-
mission. For software which is copyrighted by the Free Software Foundation,
write to the Free Software Foundation; we sometimes make exceptions for this.
Our decision will be guided by the two goals of preserving the free status of
all derivatives of our free software and of promoting the sharing and reuse of
software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE
IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMIT-
TED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN
WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PRO-
VIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE
QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU.
SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST
OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR
AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY
OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PRO-
GRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA
OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED
BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OP-
ERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR
OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.
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