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1. Introduction

Inthe recent years anunber of systems have been devel gped for automaticextractionand
menipulationofcol locations-Tixed, idetifigble, non-idiomaticphrasesand oonstructions.
No such systems exist for col locations inBulgarian language - The presentedworkcanbe
oconsideredasan inrtial atterpttofill thisgep.

Acol locationcan be defined as “asequence of two ormore consecutivewords, that
has characteristics of asyntacticand semanticunit, andwhose exactand unambiguous
meaning or comotation canot be derived directly franthe meaning or conrnotationof its
components’” (Choueka [3]) - Some examples of col locational expressionsasgiven in
(Chouekal3]) arethe following:

— personal nouns (names of specific, individual , uniqueentities): e.g. Ronald
Reagan, PresiderntReagan, UnitedNations;

— comonnouns: e.g- icecream, highsdool, artificial intel ligence;

— 1dionaticexpressions: e.g. change mind, sitdown, hitand run, researchand
developmentand idioms like once uponatime.

Thus, Itgeneral lyassumed that acol location consists of two or morevwordswhich
haveastrong tendency tobeused together . Forexarple, inEglishyousay tumoffthe light,
not close the light; strong coffee, not ponerful coffee; Shewasattadked inbroaddaylight,
not Shewasattacked inbrightdaylight. InBulgarianexarplesofcollocationsare ropean
CIIOP, CBROEYHM ITO30AaBM, CIWIEH IITEXI] -

Moststudiesoncol locationsstress thedifference between trully fixednul ti-wordunits
(idioms) and col locations proper suchas pay attention, make amistake etc. Comparedto
idions, collocationsal lovcertain flexibility inthelrusage, as illustrated inthenext
examles:

John paidattentiontothe problem.
Johnpaid littleattention totheproblem.
Littleattentionvaspaid tothe problem.

*This research has been partial ly supported by project NI-1-608-96 “Model ling of structural text characteristics

by knowledge-based schemata” of the National Science Foundation and project 010037 “Methods for
knowledge representation and processing in the modem information technologies™” of 11T-BAS.
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Col locationsare essential elements inal l kindsof text. They canbe extracted
autoratical ly bymeans of statistical processingof largevolures of texts — text corpora.
Corpusdata ismost useful for the following :

— statistical methods make it possible to identify col locations associatedwitha
lemma;

—variations incollocations canbe shown (mainly syrtacticand lexical variations—
whichtraditional dictionariesusual lydonot indicateexplicitly);

— canonical statements of the col locations indictionaries for huranuserscanbe
eaplified.

It has been observed that col locations occur muchmore frequently in formal/
informative texts than in informal/ imeginativeones. Thisdifferencewouldbe explained
by themore stereotyped aspect of formal texts.

2. Types of Col locations inEnglishandBulgarian

Each languege has its omnset of col locations. This chapter describesthe typesof English
collocationsas preserted in [1],, and their correspondence to Bulgarian col locations.
Collocations fal 1 intotwomajor groups—gramatical col locationsand lexical col locations.
According to [1], agrammatical col location is aphrase consistingof adominarttword
(noun, adjective, verb) andaprepositionorgramatical structure suchasan infinitiveor
clause. Theyaredistinguished franthe freecarbinations, whichconsistofelanants joined
‘together inaccordancewith the general syntactic rules of the language inconsideration.

2.1 Grammatical collocations
The folloving types of grammatical collocationsarediscussed in [BBI91] :

G1. noun + preposition

Englishexamples: Bulgarianexamples:

apathy tonards npencrasa 3a OCBMHEHME B
achirationfor pexuM Ha TEHIEeHIMI KM
talentfor TaJIaHT 3a OTHOWEHMEe KBM

The authors of [1] do not consider noun +of and noun + by combinations, assuch
conbinations are usedwitha large nurber of nouns meaning “‘direct doject’”’, “‘subject”’ or
“possessianT”.

G2. nouns +to+ infinitive

Examplesare:

Itwasapleasure towork there.

Theymade anattempt todo It.

Most of the nouns al lowing G2 col locations can be used alsowith averb form
in-ing: Itwasapleasureworkingthere.

Authorsdonot include nouns if theyare fol loned by infinitivesnormal ly associated
withthewhole sentence rather thanwiththe noun, as in:

They sold the house to cut down on expenses.

For Bulgarian, the pattemoonsists ofanounfol loned by infiniteclause, whereinthe
verb is inthesocalled gz form. The fol lovingexanples i llustrate this pattem:

Ba Hero e yooBOJICTBME 1A pa@O’I’M Tam.

Te HampaBuxa yCuie a CBepuaT paboTrara B CPOK.

Te rnosIoXmxa MHOI'O Y CHUJIMS IIa BBE3CTAHOBST raspyiueHaTra crpala-
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G3. nouns + that-clause

Example:

We reached anagreement that shewould representus incourt.

These col locations have tobe distinguished fronnouns fol lonedby arelativeclause,
as in: We reached anagreement thatwould go ineffect inamonth.

(inthisexanple that canbe replaced by which:

We reached an agreement which would go ineffect inamonth)

Thecorrespondent col locational pattem inBulgariandoesnot includeaconjunctional
or prepositional word. Thenoun isfol loned by infiniteclause, whereintheverb isinthe
socalled gaform:

IocTUrHaxme Criopa3yMeHre THA Ja HM [TpelCTaBA B ChJa -

G4. preposition+noun

Englishexamples: Bulgarianexamples:
byaccident BEB BCEKM CITydait
inadvance 10 BCSIKA BEPOSTHOCT

3a pasjmka oT

In some cases the noun can be preceded by amodifier .
G5. adjective+preposition
Thispattemconcems carbinations thatocour inthe predicateor asverbal clauses.

Englishexamples: Bulgarianexamples:
angryateveryone CEHEOONT Ha BCHUYUKM
fondofchildren KaIeH 3a HOBUHMA
hungryfornens TOTOB 3a paboTa

Honever, notal l Eglishphrases that fall into thispattem, are translatedacoording
tothecorrespondent Bulgarianpattem. For exanple, the predicateadjective tobefondof
is translatedby o6ruan (without a preposition) rather than morerpszan cev xevawhich
isthe literal translation (Eglish: fondof children; Bulgarian: ocomavneraTs) -

G6. predicate adjectives+to+ infinitive

Examplesare:

Itwas necessary towork.

Itwas stupidof themto go.

Shewas ready to go.

She was supposed towork today -

It should be noted thata large nurber of adjectiveswhenusedwithadverbssuchas
‘tooand enough, canbe folloned by an infinitive, as in:

He was too absorbed tonotice.

Shewasalertenoughtosee it.

Thiskind of carbinationsarenot included in [1] . Other cases thatarenot included
are past participles fol lonedby to + infinitive inthemeaningof “inorder to””, as in:

The bookwas proofread (inorder) toel iminate theerrors.

There are some G6 adjectives that can be fol loned by averb form in -ing:

Itwasnicevorking there.

InBulgarian, theabovepattem is translatedby na clause:

Belle npuaTHO ga ce paboTy TaM.

Bermre IVIYTIaBO OT THAXHAa CTpaHa a TPBI'HAT.
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G7. adjectives+that-clause

Examplesare:
Shewas afraid that shewould fai | the examination.

I'twas nice that hewas able to come.

InBulgarian, theadjectiveswithin the pattemare translated as verbs, and the thatt
clause istranslatedas subordirate ueclause. Theverbs formaool locational pattem, thatt
corresponds tothe EnglishpattemG3 (1) (seebelow):

Ts ce CrpaxyBaie, 4e HAMAa Ja U3IIBOXV N3IIITAa .

Berre xyb6aBo, ue Toy Moxa jga JouIe.

G8. Verb pattems

This group of col locations consists of nineteen English verb pattems, briefly
describedbelow. Thefol lowing notation isused:

S-subject, V-verb, O-object, C- complement, A-adverbial (when
obligatory), V-ing—verbformin-ing.

GB-((@-(©)) Thefirstthreegroups of col locational pattemsoconcemverbsthatcan
have dative camplement.

a. SVO to 0/ SVOO

Example:

She gave the book to him.

Verbs franthisgroup al lovdative movement transformation: She gave himthe book.

b. SVOto 0O

Anexampleofthispattem is:

She descrribed the book to the students.

Verbs from this group do not al low dative movement transformation, thus the
stence

*She described the students thebook is incorrect.

c. SVO for 0 / SVOO

Verbs from this group used with the preposition for al low the dative movement
trarsformation:

She boughtt abook for her daughter .

She bought her daughter a book -

InBulgarian, thecorresponding pattem for theabove threegroups is:

SVO prep O / S dative pronoun V0

Bothversiansareacceptable. Thedative personal pronounhastobe in itsshort form.

Examples:

a. Tg gane kHuraTa Ha ViBaH. TS My gane KHUI'aTa.

b- THpaS’KaS’a IIPMKAasKa Ha JeraTa. Tsa VM pasKasa IIprKas3Ka .

C. TS Ky KHUT'A Ha JRIEPS CH. T 7 KyIIi KHATA .

Ithas tobe noted that the preposition za in () isanbiguous. Itcandenoteeither
dativeorpossessivecase.

d. SVprep0/ SVOprepO

Verbs that formool locationswirtha specific preposition belong to thisgroup. Most
of themare normal ly not usedwithout aprepositional phrase.

Examples:

adhereto

baseaconclusionon

asistof

InBulgarian there areanunber of verbswhichare used inasimilar col locational
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pattemn. Someof themhave direct correspondence inEnglish, e.g.

IIpMOBPXAM Ce KBM
CBCTOA Ce OT

G8-((e)-(K)) The next seven col locational pattems concern carbinations of two

verbsoraverband an-ing form.

e. SVto+infinitive

Examplesare:

begintospeak

decidetogo

cotinetowrite

These verbs have to be distinguished franthe normal usage of verbs, fol lonedby to

+ infinitive, meaning““inorder to”’, as in:

He ran (inorder) tocatch thetrain.

This collocational patttem isused inBulgariantoo:

3arioyBamM ja 1'oBopsg

pemaBpaM a ormnna

IpoaresjrxkaBaM nga Imia

f.YVinfinitive

Thereare soneverbs thatare fol loved by infinitivewithout to. They belongto this

group. Examplesare:

You mustwork hard.

They lethimgo.

InBulgarianthiscase isnot present-verbs take infinitive onlywith za (to) :
Tpsabea na paboTui MHOI'O.

Te My r103BOJIMXa 1a TPOBIHE.

g- SW-ing

Thispattem pertainstoverbsare fol loned by asecond verb in-ing:
enjoyreading

keeptalking

need improving

InBulgarian, theV-ingpartof thepattem isusual ly translatedby 7z infinitive form:

obuyaM ga yera

84

IIPOOBJjDKaBaM ja I'OBOPA

However, insaome casesV-ing is translated as noun, preceded by apreposition:
HYXIIad ce oT HOﬂO@peHMFI

h. SVOto+ infinitive

This pattem concems transitive verbs fol loned by an cbject and to+ infinitive:
She asked himto come.

1 toldhimtogo.

InBulgarian, zaformoftheverb isused:

T'sT 70 rTOMOJIV 718 JIOMIIE .

Kazax My ga oTure.

i.SWinfinitive

Here transitive vertsare fol loned by andbject andan infinrtivewithout to:

He waitched themunload the car .

He let the boy go to the park.

InBulgarian, zaformoftheverb isused:

Tort v BT Aa pa3TOBapBaT KOJIATA .

Tor1 MO3BOJIM Ha MOMYETO A OTHIE B IIapkKa.



J- SVOv-ing
Inthis pattem, verbs are fol loved by an dbjectand averb form in-ing:
Wefound the childrensllegpingonthe floor .
He watched them dancing.-
Sane of the verbs that are used according to this pattem, canbe usedalsoacoording
o the SO IINfinitive pattem, as in:
He watched them dance.
InBulgarian, usually zaformof the verb isused to translate the infinitive inthe
pattem:
HaMepMXMe JeraTa ga CridT Ha 1r1io4a.
Tor: v BMOS A TAHIYBAT.
Honever, insamecases it isalsopossible touse the participle of tre infinitive:
HaMGpMXMe JeriaTa 3acraji Ha rioga .
k. SVpossessive V-ing
Inthispattem, verbscanbe fol loned by a possessive (pronounor noun) andagerund.
Typical examplesare:
Please excuse mywakingyousoearly.
Thisfact justifiesBab’scoming late.
There is nodirect correspondence for this pattem inBulgarian. Generally, two
possible translationsare used for the possessive V-ing corponent of the patttem:
8 Thepossessive istranslatedassubjectandtheV-ing is translatedasverb ina
subordinate weclause:
Mosig Te na Me u3BMHMII, de Te CHEOYOMX TOJIKOBA PAHO.
B TheV-ingformistranslated as nounand the possessive is preserved:
Tosu @paxT onpaBraBa KbECHOTO MIBaHe Ha 5ob.
1. SV(0) that—clause
Inthis pattemverts canbe fol loned by anoun clause beginningwith the conjunction
that. Barplesare:
He admirtted that theywere wrong.
We hoped that theweather would be nice.
Some verbs always take anoun or pronoun object before the that clause.
He convincedus that he shouldgo there.
InBulgarian, the that clause is translated as subordinate veclause.
Tort mpi3Ha, ye He e Oul IPaB .
Hamsaaxwuve ce, 4ye BpeMeTo e € XybaBo.
Tort HM yoem, Je Tsa0Ba Ja 3aMyHE .
Tort yBem NoUsITeJITe Ci, Ue TpsI0Ba a 3aMiIHe .
IntheBulgarian pattermthe pronounobject usual Iy stands before the verb.
m. SVO to be C
Thispattemdescribestrarsitivevertss fol lonedbyadirect doject, theinfinitivetobe,
andertheranadjective, or apast participle, oranoun/pronoun. Usual ly the sameverbcan
be fol loned by any of these thrree forms.. Exanplesof this constructionare:
We considered her tobevery capable.
e consiidered her tobevel I trained.
We considered her to be a competent engineer .
InBulgarian, the corresponding pattem is sWosacC:
CMsITaMme s 3a MHOI'O CIIOCOOHA .
CvmaTame s 3a Jobpe O0ydeHa .
CMmsTame S 3a JOOBP MHXEHEP.
Note, that this pattem concems\erts that normal ly take tobeafter thedirect abject.
Verbs thatcombine freelywith infinitives other than to beare described inpattem (h) -
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n. SVOC

Here transitiveverbs canbe folloned by adirect dbject and anadjective or apast
participleoranoun/pronoun. Examplesare:

Shedyedherhairred.

He made hismeaning clear .

Shehadher tonsils removed.

Herfriendscal ledher Becky.

Many of these verbsare alsoused inpattems (h) and (m) -

Some English verbs within this pattem preserve the same constructionwhen
translated inBulgarian, as in:

T bossmrica kocaTa Cut yepBeHa .

Hapryaxa s Beku.

Horever, thereareverbs, e g. tohave, tomeke, todo, thataretranslatedusingother
gyntacticpattens, as inthepair:

English: Shehadher tonsils removed.

Bulgarian: Maxwuaxa it crmempTe.

Inthisexamplethe subject inthe Engl ish sentence isnot translated, and the past
participle (the Coomponentofthe pattem) is translatedas finiteverb (3rdpersonplural) -

0. SVOO

Thispattemdescribesconstructions, whereintransitive verbs can taketwoobjects,
neither ofwhich cannormal ly be used Inaprepositional phrasewith toor for. Exarples:

Theteacher asked the pupi Isaquestion.

Thepolicefinedhimfifteendollars.

Note the structural similaritywith pattem (@) , whereane of the cbjects isdative:

Sheboughthimashirt.

Sheboughtashirtforhim.

There isalsostructural simi laritywithpetternm (n):

Theycalledhimafool .

Inthe latter sertence afool isapredicate compliment (notaverb’sobject).-

We have not found aclear—cut rule for the translation of this patterm inBulgarian.
Insame cases the pattem ispresernved, as in:

IJ106rxa 1o neTHaneceT Josiapa.

InBulgarianwe canalsosay:

TosmipsaTa 10 V1006 C IeTHaIeceT Jojiapa.

Inother caseshonever apreposition isused -

YUmmesiaT 3agane Ha YUEHULIITE BEIIPOC.

p- SV(O)A

Thispattemrefersto intransitive, refledaveadtransitive \verbs thatmustbe fol loned
by anadverbial —anadverb, anounphrase, aprepositional phrase, oraclause. Examples
ae:

Hecarriedhimselfvell.

Sheweights 100 pounds.

Most of the corresponding verbs inBulgarianalso requireanadverbial :

Tort ce OppExe Joope .

Ts rexes 100 nayHOa.

g- SV(0) wh-word

Here verts are fol loved by an interrogativeword: how, what, when, where, which,
who, why, whether . Examplesare:

He askedhowtodo it.

She newwhen to keep quiet.

Some verbs must have an object before the wh-word:

She asked us why we had come.
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There isasimilar pattem inBulgarian. Thewh-wordscorrespond tothe socal led -
words —the interrogative pronouns xaxeo, xoit, theadverbs xax, kora, xene, zam, and
theparticle .

Tor nonmTa Kak ga I'o HallpaBH .

Ta sHaeme Kora a MEJIdi.

Usual ly thewh~word is fol loned by to+ infinitive, inBullgarian-by za+ infinitive.

r. SOV o infinitive/ SGHOV that—clause

Inthispattem thesubject isdumy (it):

Itsurprisaedmeto leamofherdecision.

It puzzled me that they never ansier the phone.

Inthecorrespondent Bulgariantranslation of the firstversionof trepattem, the
ooject intheEBglishsentence isthesubject intheBulgarian, andtheEglishinfinitive is
translated as the verbofasubordinate clause:

Yuymx ce, KaTo HayuMx 3a HEMHOTO PEIeHE .

For the second version of the pattem, there isasimilar construction inBulgarian,
mostoften usedwithasubordinate clause:

CMymaBa Me TOBa, Ye Te HMKOI'a HE BOUTAT TEJIe)OHA .

s. SVC (adjective or noun)
Heresome transitive\erbs are fol loned by apredicate nounor apredicateadjective.

Englishexamples: Bulgarianexamples:

She becane anengineer . TS cTaHa MHXSHED.

SelodksTine. T maIvIeXna noope.

The fol lowing table summarizes the correspondence between Englishand Bulgarian

gramatical col locations:

G1. noun+preposition - noun+ preposition

G2. noun+to+ infinitive - noun+’ma’ clause

G3. Noun+ that-clause - noun+ ‘\ra’ -clause

G4. Preposition+noun - preposition+noun

G5. Adjective+preposition - adjective+preposition

G6. Adjective+to+infinitive - adjective+ ‘ma’ —clause

G7. Adjective+that-clause - verb/adjective+ ‘ue’ —clause

G8. a. SVO to 0/SV00 - SVO prep 0/ S dative pronoun VO
b. SVOto O - SVO prep 0/ S dative pronoun VO
c. SVO for 0/SV0OO - SVO prep 0/ S dative pronoun VO
d. SVO prep O/SVO0 - SVO prep 0/SV00
e.SvVto+infinitive - SV+ ‘ma’ —clause
f. Sv+infinitive - SV+ ‘\ma’ —clause
g- SW-ing - SV+ ‘\ma’ —clause
h.S\Oto+ infinitive - SVO+ ‘ma’ —clause
J- SVOV-ing - SVO+ ‘ma’ —clause
k. SVpossessiveV-ing - *nodirect correspondence *
1.SV(0) that—clause - SV(0) ‘ue’—clause
m. SVOtobe C - SVO ‘za’ C
n. SVOC - SVO

SV00 - SV0oo/
S\WOdativeO (withpreposition) /
SVdative O (withpreposition) O
p- SV(0)A - SV(0)A
q- SV(0) wh-word - SV (0) ‘x’-word
r. it\Voto+infinitive - *nodirect correspondence *
it\Othat—clause - VO ‘ue’ —clause

s. S\VC - SvC
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2.2.Lexical ool locations

Lexical collocations, incontrast togramatical col locations, normal ly donot contain
prepositios, infinitives, orclauses. Typical lexical collocatiasarsistofmouns, adjectives,
verbs, andadverbs. Anexample of an adjective+noun col location iswarmest regards.
Typical violationsof lexical collocabi | ityare *hot regardsor *hearty regards. Theauthors
of BBI Dictionary list 7 types of lexical col locatiion, describedbelow.

L1. creationand/or activation verbs
(verb + noun/pronoun or a prepositional phrase)

Vertsused inthispattemusual ly denote creattionand/or activation. Thispattermcan

be found inBulgarian too. Examples are:

come toan agreement - HoCTHMIaM ChIVIACHE
make an impression - MpaBs BIIeYATIICHME
i - My CKaM XBBPUMIIO
launchamissile - MBCTPEIBaM CHAPSAN
wind awatch - HaBMBAM YaCOBHUK

L2. eradicationand/or nullificationverbs (verb+noun)
Typical exarples for Egl |shandforBngarlanare

rejectanappeal OTXBBPJIAM MOJIOA
liftablodade - BOMTaM GII0Kana
breaka code - pasumppoBaM Koz
revokea license - OTHEeMaM JIMIIEH3
annul amarriage - aHyIIMpaMm 6pakx

L3. adjective +noun
Many L3 col locations in English correspond to L3 col locations inBulgarian.

Examples:
Stigepe)is:l - CHUIEH Yait
weak tea - criab yar
aroughestimate - Tpy6a OLIeHKA
Englishnouns, usedattributively, mayenter intoL.3col locations:
housearrest - IOOMAIIeH apecT
landreform - rnosemieHa pedopMa

L4. characteristicaction (noun+verb)
Here the verb denotes an actioncharacteristicof the personor thingdesignated by

the noun. Examples (Egl |shandBngarlan) are:

adjectivesmodify MPUWIATaTETHUTE MOSCHABAT
alamsgooff (ring, sound) — arapMUTE Ce M3KJIYBAT (3BBHAT)
beeshuzz (sting) - nuesmMTe 6pBEMUAT (KATIAT)

bombs explode - 6oMbuTe 36y XBAT

L5. “part-of” relation (hounlof noun2)

These collocationsmay indicate:

a) the larger unit towhichasinglemerber belongs. InBullgarian, these col locations

are translated by noun noun corbination: :
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aocolonyofbees - Komep nuesm
aherdofbuffalo - cTano GM30HU
abouquetof floners - 6yKeT 1BeTs

b) the specific, concrete, stall unitof sorething larger, moregeneral :
abit (piece, word) of advice



anarticleofclothing
anactofviolence
InBulgarianwe cannot giveexamples of this kind of col locations.

L6. adverb+adjective

Englishexamples: Bulgarianexamples:
deeplyabsorted CMIIHO MPYBEP38H

i ITEIIBOKO OBMIIeH
closelyaoquaintd CWITHO HAKEPHEH
hopelesslyaddicted
soudasleep
L7. verb+adverb
Englishexamples: Bulgarianexamples:
affectdsply CIIST TEJIBOKO
anuse thoroughly OBMYaM CHITHO
gpologize hurbly CIIOpST Topelo
gooreciatesinoarely YA BaIEIC0YEHO
argeheatedly

Al typesof lexical ool location inEngllish, described in [BBI9L], have correspondence
inBulgarian.

3. Statistical methods used toextract col locations

Thissectionpresentsabriefoutlineofthestatistical methods, uder lying theextractionof
collocations. Thebasic idea istostart frana “node” (or the base ofacol location) and to
count thewords that gppear tothe leftor tothe rigitof thenode. I somewordsappear more
Trequently together thanchancewouldpredict, theyareconsidered col locations. Thereare
several methods to conpute the coll locabi ity ofwordswidely employed inthe developed
systems: Mutual Information, T-score, Z-score, H-scoreand 1-score.

3.1. Mutual Informationand T-score

Mutual information (MI) statistic is based onthe frequency of co-occurrence of words.
WithMI, wordsmost closely associated withagivenword (orword pattem) are found:
the higher the mutual information, the stronger the association. The probabi lity of
observing twowords together (the joint probabi lity) is comparedwith the probebi lity of
observing thewords independently. The jointprobebill ity P(X,y) canbedbtained by counting
the nurber of times that x is fol loned or preceded by y (F(x, y¥)) anddividingby N, the size
of thecorpus. The independent probabi litiesforxandy, PO andP(y) respectively, can
be obtained by counting the number of observations of xandy inacorpus, F() and f(y),
anddividingbyN. Hwordsxandyareassociated, thenthe jointpraosbil ity PG, y)will be
much larger than PQX) =P(y) -

TheT-scorestatisticcharacterizes twowords (orword pattems) by finding thewords

thataremore likelytooccurwith the one thanwith the other . T-score isveryuseful for
lexicographers tofind differences in usage betweennearly synonymouswords.
3.2.2. Z-soore. Z-soore isdefinedgeneral ly as*“the probabi 1 ity of the itemxco-ooccurring
withthe itemsa, b, ¢, - . . being greater thanmight be expected frompurechance”. This
methodwas First proposedbyBerry-Rogghe,Code i eve in1973[2]- Tofind
theZ-score ofacol locate the fol loving statistical data isneeded:
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N: total number ofwords inthe text;
Fa: frequency of the node A inthe text;
Fo: frequency of the col locate B inthe text;;
Fab: number of co-occurrencesofBand A;
_ Stspansize, i.e. thenurber of itemsoneither side of the node consideredas its
enviroment;
P: the probabi lity of Boccurring at any place whereAdoes not occur=F/ (\-Fa) ;
E: the expected number of occurrences : = pxFaS.
The proposed formula is
z=(N-E) /V(E~ , q=1-p.

Z-scoreestimates thestatistical significance of thedifference betweenthe dosernved
and the expected frequencies. The formulahasbeenmodified and improved indifferent
waysby researches inthefield.

3.2_3. H-sooreand I-score. H-soore refersto theMutual Informationscore. Itequalsthe
probabi lity P(X,y) thataword x occurswithawordy dividedby the probabi lity P(X) that
xoccurstimesthe probebi l ity P(Y) thatyoccurs. The probabi l ity that xoocursegualsthe
Trequency of xdivided by the total nunber Nofwords in the corpus. Thuswe have

H-Score(X,y) =P(x,y) / PCO*P())

1-Score (Inclusionsoore) isafeatureused to refine the standardMl score. 1-Scoreis
based on H-Score multiplied by the frequency of the col location, whichgives greater
weightingtomore frequent col locations.

4. BExperiments

Same experiments have been made to determine the I-score and the H-score estimates for
the ool locabil ity of the Bulgarian prepositions ma, or, and za, andsame of theircol locates
thathavehigh I-soores, and for the Engl ishpreposirtionsofand on.. The resultsareorganized
in16tables, described in[5] - Tables 1 through 10 containdata for Bulgarian, tables 11
through 16 — for Engl ish. The computations are made for word-forms. The Bulgarian
corpus for the experiments contains 87372words, the English corpus (parallel to
Bulgarian) comtains10487/5words. Both textsate tagged up tosentence level . Theparal lel
corpus has been developed under the COPERNICUS project MULTEXT-EAST .

The develloped program for the experiments implements the fol loving relations:

I-score isequal to (FCX, V) *F(X, Y 'N)/(FO)*R(Y)) .,

H-soore isequal to (F(X, Y)'N/(FOO™(Y)) .
whereN isthe total nurber ofword-forms inthe text, T(Y) isthe total nurberofoccurrences

of theword inthe text, (X, Y) shoas howmany times the node (X) and the col locate (Y)
appeartogether inthetext.

The formula for the 1-score is considered to bemore adequate since ittakes into
greater account the number of the Joint occurrences.

The fol lowing conclusions might be drawn from the obtained results:

A) Usingasmall spanmay lead to neglecting some Flexible collocations. Thus in
Table 1 the phrase or gpyrara has higher 1-score than the phrase or crpax, though
inturtivelyvwewouldoonsider the latter asacol locational phrase rather then tre former ore.
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This canbeexplainedby thesmal I span, not considering the nounthat fol lons the adjective
mpyraTa- Honever, usingagreater spanmay be inaccurate, ifthetext isnot parsed, since
sarewords thatbelog todifferent constituents, may falsely be consideredasused together .

B) Computing the scoreswith respect to lemmas may lead to better results. Thus
Table 2 contains separate entries for thewordforms srpra, BrpHan, BrpHaxa, BEPHE,
srprem, Whichdecreases the estimate for the verb ga srpra- Honever , there are cases
where the differentwordforms have different meaning,, when usedwithagivenword, as for
example the phrases or mauano and ot savanoro (Table 3).

O Finally it isdovious that some of the resultsare dependent onthepar ticular text,
andwould not be obtained if the computations are carried over another text. Thus or
Tenexpara , Which has the highest score in Table 3would not be encountered in another
text. Also, while the collocates of the phirase or 6arxa seemquinte natural semantically,
the collocates of wamicrrra (Table 10) are text specific.

Ideal ly, very large corporacontaining different ingenreandstyle texts shouldbeused
iforevants toextractautonatical lycol locations, thatareactual lyused inthe language.-
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AHasms O0JITapCKUX U aHTJIMMCKUX KOJIOKAL

JImsa CuHaroBa, JaHawi JJoueB

UHCTUTYT MHPOPMALIMOHHEIX TexHoJormit, 1113 Copus

(PeswomMme)

PaboTa cBsa3aHa C aBTOMaTUUECKUM O@Hapy)KeHMeM JIEKCUKO—-CEMaAaHTUYECKMUX
OTHOIEHUV B TeKCTax. VICCJIemoBaHUs SBJISITCS OUEeHb AKTYaJIbHBEIMM IIJIA
ClieuajmcTOB, paGOTaIG.UMX B orlacTun orpeneJieHAd XapaKTePMCTVIK KOHCTUTYEHTOB
PEeaJIbHBEIX TEKCTOB B (j;)opMax, KOTOPEIE HEIIOCPEeOCTBEHO MMEIT KOMIIBIOTEPHEIE
TIPVIMEHEHVIA .«

OCHOBHAas YaCThb MCCJIeOIOBAHIIA npencrapjideT I'baMaTUYEeCKYE U JIEKCMYECKYIE
KOJIOKaUUMM . ,HeMOHCTpMpOBaHpre?:yHbTaTbI OKCIIEPVIMEHTOB I1PU O6Hapy’)KeHI/H/I
KOJIOKALMM TPV ITOMOIIM KOMIIBIOTEPA B ITapaJjleJibHBIX AHTJIMMCKUX U GOHI‘apCKVIX
TEKCTaxX.
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