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COMPARING METHODS
OF AUTOMATIC VERB-NOUN COLLOCATION EXTRACTION

Svetlana Koshcheeva, Victor Zakharov

Abstract; Automatic verb-noun collocation extraction is an important natural language processing task, the
results of which can be applied in various spheres including machine translation, language teaching,
summarization, information extraction, disambiguation, etc. The paper describes a set of experiments the
aim of which is to compare several approaches to automatic verb-noun collocation extraction. The main
Subjects under observation are the impact of span size and POS-filtering on the quality of collocation
extraction. The experiments have shown that collocations lists extracted by means of POS-filtering are
significantly more precise than those obtained without POS-filtering, whereas the extension of a span size
has an ambiguous effect. On the one hand, it enables the extraction of distant collocates, but on the other
hand it results in erroneous collocates, which leads therefore to consider the use of syntax-based approach
for verb-noun collocation extraction.
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Introduction

The study of collocations is a state-of-the-art approach to the analysis of compatibility of lexical units.
Collocation extraction is applied in many fields of linguistic technologies such as semantic and lexicographic
research (including the creation of dictionaries and grammars of a new type), language teaching, machine
translation, automatic analysis and disambiguation.

Statistical methods of collocation extraction have become widely used in modern corpus linguistics. The
simplest way to detect collocations in texts is making up frequency lists of words, which appear to the left or
to the right of a node word within the indicated span. The size of this span is usually 5 words to the left or to
the right of a node. Statistical association measures (log-likelihood, M, t-score etc.) have become extremely
widespread in modern linguistic research. These measures are based on cooccurrence frequencies of word
pairs and frequencies of each constituent (e.g., see [Peina, 2009]), which can as well be calculated within a
certain span.

In our research as an association and ranking measure we use Mutual Information (MI) [Church, 1991]
which can be understood as a coefficient of syntagmatic strength between collocation constituents [Evert,
2004]. Ml for a bigram is calculated by the following formula:

fln,c) =N
logs———— (1)
fn) = f(c)
where M/ is mutual information measure; f (n, ¢), f(n), f(c) are absolute frequencies in a corpus of
cooccurrence of n (node) and ¢ (collocate) and words n, ¢ respectively; N is a corpus size.

MI =

However, it is necessary to take into account the fact that words are syntactically related, they do not occur
in texts haphazardly or by chance. Therefore, collocation extraction requires not only statistical methods but



COMPUTATIONAL MODELS FOR BUSINESS AND ENGINEERING DOMAINS 159

also syntax-based approaches, which take into consideration morphological and syntactic properties of
words in a corpus.

The aim of this paper is to examine and compare methods of automatic collocation extraction. As a tool for
our investigation we have chosen IntelliText, a system developed by the Centre for Translation Studies
(CTS) at the University of Leeds (http://corpus.leeds.ac.uk/it/). IntelliText offers ample opportunities for
linguistic research and has representative corpora, including morphologically annotated Russian corpora.

Methodology

The subject of our investigation are verb-noun collocations of the type “verb + noun (in the accusative
without a preposition)”. As a tool for verb-noun collocation extraction we used the system IntelliText. The
corpus RNC2010-MOCKY, a 2010 version of the Russian National Corpus of 116 mIn words, served as a
material for our research.

For our experiments we have chosen the following verbs: ebinonHame (‘to carry out’), Hapywams (‘to
violate’), npuHumame (‘to accept’). On the basis of the Dictionary of Collocations in the Russian Language
[Slovar' sochetaemosti slov russkogo jazyka, 1983], the Dictionary of Russian Verb-Noun Collocations
[Deribas, 1983] and Small Academic Dictionary [Slovar' russkogo jazyka, 1981 — 1984] we made up a list of
verb-noun collocations for the chosen verbs with which we compared word-combinations extracted by
IntelliText. Below one can see the list of verb-noun collocations for the verb 8sinonHame:

1. BbINOMHSATL AUPEKTUBI 18. BbINOMHATL NOPYYeHe
2. BbINOMNHATL JONT 19. BbINONHATL NpaBuna

3. BbINOMHATL XKeNaHue 20. BbINOMHATL NpUKa3

4. BbINOMNHATL 3afaHne 21. BbINOMNHATL NpUKasaHue
5. BbINONHATL 3adavy 22. BbINOSHATL NporpaMmy
6. BbINONHATHL 3aKa3 23. BbINOMHATL NPOCLOY

7. BbINOMHATL 3asBKY 24. BbINOMNHATL paboty

8. BbINOMHATL UHCTPYKLMIO 25. BbINOSHATL pacnopskeHne
9. BbINOMNHATL Kanpu3 26. BbINOMHSATL peLUeHue
10. BbINOMHSATL KOMaHAY 27. BbINOMHATL POSb
11.BbINONHATbL HArpy3Ky 28. BbINOMHATL COBET

12. BbINOMHATL Haka3 29. BbINOMNHATL TpeboBaHne
13. BbINOMHSATL HOPMY 30. BbINOMHATD yKkasaHue
14. BbINONHSATL 0beLlaHne 31. BbINOMHATL yNpaxHeHne
15. BbINOMHATbL 0653aHHOCTH 32. BbINOMHATB yCrioBKe

16. BbINONHATL 0bsA3aTeNbLCTBA 33. BbIMOMHATL YCTaHOBKY
17. BbINOMNHATL MraH 34. BbINONHATL (OYHKLMIO

The aim of the first experiment was to study the impact of part of speech (POS) filtering on the quality of
collocation extraction (specifying the POS of a candidate collocate). The spans [-1, 1], [-2, 2], [-3, 3] were
under observation.

The second experiment consisted in investigating the impact of a span size on the quality of verb-noun
collocation extraction with POSfiltering. Spans up to 5 words to the right of the verb were studied.
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In the course of these experiments it was discovered that among phrases extracted by IntelliText there are
those which are not fixed in the dictionaries mentioned above but which nevertheless can be considered as
set expressions, i.e. collocations. In order to decide which phrases extracted by IntelliText for the verb
8binonHames are collocations an expert evaluation was carried out. According to this evaluation our list of
verb-noun collocations was expanded by the following phrases: esinosHsimb 60110, 8bINOMHAMb A8UXKEHUE,
8bINONIHAMB delicmeue, 8bINOTHAMbL KOHMPAKM, 8bINO/HAMb MaHEe8p, 8bINOMHAMb MUCCUIO, 8bINOTHAMb
06pabomky, 6bINOMHAMbL ONEpayur, BbINOMHIMb NoXernaHue, 8bINOMHAMBL npednucaHue, 6bINOIHIMb
NPLDKOK, BbINOIHAMb Pacyém, 8bINOHAMB PeKoMeHOaUUIo, 8bINOTHAMB Co21aweHue, 8bINOIHSMb MPIOK.

To estimate the quality of verb-noun collocation extraction we calculated precision, recall and F-measure
using the following formulas:

D.,nNnD
Precision = 1Brat 0 Drewr| (2)
| Dyecrl
where Dy is a set of relevant expressions from the list of verb-noun collocations; D — a set of phrases

extracted by IntelliText.

D,nD
Recall = M (3)
| Dye |
where Dy is a set of relevant expressions from the list of verb-noun collocations; D — a set of phrases
extracted by IntelliText.

B Lzl Recall
F = (ﬁ2+1} ; recisionxReca (4)

iPrecision+Recall

for B = 2 (the priority is given to recall).

Experiments

In Table 1 one can see results of the first experiment (the impact of POS-filtering on verb-noun collocation
extraction) for the verb BeinonHaTh (‘to carry out’). Ranks of collocate candidates are indicated in the first
column, other columns contain collocate candidates extracted by IntelliText for different spans, with and
without POS-filtering. Words highlighted in white are collocates for the verb BbinonHsTs (to carry out)
according to our list of verb-noun collocations.

Table 1. Verb-noun collocation extraction by IntelliText (with and without POS-filtering) for the verb
8binonHame (‘to carry out)

[-1,1] [-2, 2] [-3,3]
rank | without  POS- | noun in the | without POS- | noun in the | without POS- | noun in the
filtering accusative filtering accusative filtering accusative
NepeBbINONHAT
1. | opraHu3auMoHHble | MpukasaHue OpraHW3aLMoHHble | MpuKasaHue X npuKkasaHne
Becnpekocnos
2. | nyHKTyanbHo DyHKLMS nepeBbINONHATL hyHKLMS o hyHKLMS
HEYKOCHUTENb
3. | 6ecnpekocnoBHO Haka3s OecnpekocnoBHO | MopyyeHne o nopy4eHue
4. | HeyKOCHUTENbHO nopy4eHue HEYKOCHUTENbHO | Hakas yHKLMS Haka3
9. | mobpocoBECTHO 3afjaHue A00pPOCOBECTHO 3afjaHne A0OPOCOBECTH | 3apaHue
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0
6. | npukasaHue npukas npukasaHue 00513aHHOCTb npukasaxue 00513aHHOCTb
npeanucaxm
7. | dyHKuust ynpaxHeHue | yHKLms npeanucatue nopy4eHue o
8. | ckpymynésHo yKasaHue nopyyeHue npukas 3agaHve obelaHue
9. | besykopusHeHo 3aka3 Haka3 obeLLaHue 06513aHHOCTb 3aKa3
10. | Hakas3 npeanucaHne | 3apaHue 3aka3 ynpaxHeHue npukas
11. | BesponotHo 00513aHHOCTb | ympaxHeHue ynpaxHeHue obeLaHve ynpaxHeHue
obsizatenscT
12. | nopyyenue ponb obelLanue 00s3aTensCcTBO | 3aka3 5
13. | npukas AVpeKTuBa 00513aHHOCTb yKasaHve npeanucalme | Muccus
14. | 3apgaHue obellaHme npukas JVPEKTUBa npukas yKkasaHue
y obsizatenscTB
15. | ucnpasHo peiic 3aka3 Muceus o JVPEeKTMBa
npegHasHay
16. | ynpaxHeHue VHCTPYKUMS npesnmcaxue TPHOK yKkasaHue eHe
17. | BO3NOXUTb 3aBeT 0043aTenbLCeTBO ponb mucenst jonr
obsi3atenscTB
18. | mocnywHo o yKkasaHue ponr BO3MOXMTb TPtk
WHTEPHALMOHAMbH | pacropsbkeH
19. i . BO3OXUTb pacrniopsbkeHue | momnr porib
. pacnopsikeH
20. | 3aka3 3afava nocnyLwHo npegHasHayeHne | 3alluTHbIN e
21. | ykasaHue MaHeBp Muceus 3aBeT porb 3afava
22. | npepnucaHue TPHOK TPHOK 3agava 3apava 3aBeT
23. | ynpaBneHyeckuit TpeboBaHve 3aLLMUTHBIN noxernaxue pacrnopsikeHue | noxenaHue
24. | obsisaHHOCTL npuBeTcTBME | Aonr npuBeTCTBUE peiic kanpu3a
25. | obelanue mucemst ponb peic WHCTPYKLS! peic
26. | KaYecTBEHHO noxenave pacropshxeHue MHCTPYKLMS BOVHCKWI UHCTPYKLMS
27. | ponb noner KENERE] Kanpu3a 00513aHHbIN NPUBETCTBUE
28. | 3aWuTHbIA 3anoBedb peic MaHeBp TpeboBaHve npockba
29. | npu3BaHHbIN Hopma 3hheKTMBHO TpeboBaHue Cyxe6HbIN TpeboBaHue
eKoMeHaaLu
30. | adhcpexTnBHO z AL WHCTPYKLMS pekomMeHaaLms YCNeLUHO 3anoseb
. exomeHaa
31. | 06s3aTensCTBO 0bpsg BOMHCKMIA npockba npocb6a L .
32. | ycnewHo nnaH 00513aHHbIN 3anoeedb paboTa Bpocok
33. | peic BONS TpeboBaHue 0bpsg CTporo MaHeBp
34. | cTapatenbHo npocs6a yCneLwHo BONA Hopma 0bpsg
35. | MHCTpyKuMS ponr CRyXeBHBIN nonér onepaups Hopma
36. | 0bsi3aHHbIN ok pekomeHzaums HopMma nonér BONS
37. | pacnopsikeHue pa6ota CTporo putyan 6oeBon pa6oTa
38. | crporo cTpensba npocbba pa6ota CnocobHbIN putyan
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39. | sapjava nocagka nonét nnaH YeCTHO nonét
40. | exegHeBHO KoMaHaa paboTa cTpensba nnaH nnaH
41. | yétko onepaums CMOCOBHBIN nepeBo3ka BONS! nocagka
42. | nonét yaap YETKO nocagka KoMaHaa nepeBo3ka
43. | yecTHO FOTOBHOCTb HopMma onepauus 06BEM MOHTaX
44. | cnocoBHblit ycnosue Boeson KoMaHaa Mo3BoNsATb :nM:ccmq)MKa
45. | TpeboBaHue TaHey, YeCTHO MPbIKOK ZﬂHOBpeMeHH cTpensba
46. | camocTosTeNbHO MOBOPOT BONSA 3asBka yoap onepaums
47. | 6oeBoit MHOXECTBO onepauus ook ;npenenéHHbl HasHayeHne
48. | crnyxeBHbIn nporpamma nnax CnekTp CMOXHbIN KomaHga
49. | BaxHenwwmit curypa Mo3BONATb HasHayeHue NPUXOANTLCS npoueaypa
50. | oTkasblBaTbCS Xenawve OLHOBPEMEHHO nporpamma npasurno MPbDKOK
51. | GpocuTbest peLleHne KoManga npoueaypa AelcTBre 3asBka
52. | Hopwma psg 00BbEM PEMOHT BaXXHbI CreKTp
53. | ogHOBpEMEHHO npasuno ypap yCTaHoBKa pasnunyHbIii Brok
54. | chaktnyecku CnocoBHOCTb | OMpeaenéHHbIi Xenaxue LBWXEHNe XenaHwe
55. | nosBonsiTh pacyéT MPUXOAUTHCS yaap npeanpusTue | Harpyska
56. | nnaH 3aKOH CMOXHBbIN ycrnosue CBOM nporpaMma
57. | npuxoguTbes KOHTPOSTb npsmMo turypa nobon yCTaHOBKa
58. | pabora BO3MOXHOCTb | BaXHblii LK nporpamMma peincTene
59. | onpenenéHHbIN [LBUXeHWe pasnuyHbIii obcnyxuBaHue CcoLMasnbHbIN yaap
60. | sons war CBOM npasuno opraHusaums PEMOHT
61. | npockba fencTave npasusno JeiicTBre [OSDKEH (M)SCJ'Iy)KI/IBaH
62. | komaHaa CPOK nto6oi pacuér ycrosue npaeuno
63. | gonr KayecTBo [LBVKEHVe KOHTpaKT peLueHve Komnnekc
64. | cnocobHocTb cuna nporpamma TOTOBHOCTb KOTOpbIiA ycrnosue
65. | 06béM - DOMKEH peLLeHne NLLb curypa
66. | coit - coLManbHbIi 06BbEM Takwke pelueHve
67. | onepaums - peiicTene TaHeL, BCeraa LyyKn
68. | pasnuuHbIii - npeanpusTue noBOPOT OHU pacyéT
69. | cnoxHbIA - ycrnosue MHOXECTBO BECH 06BEM
70. | yoap - opraHu3aums KOHTpOIb Hazo KOHTpaKT
71. | ntoboi - peLLeHue KoMMMeKe Kaxabli FOTOBHOCTb
72. | cneumanbHbIn - OCHOBHOM MpuEm no [BIKEHNE
73. | pomxeH - TOCYAAPCTBEHHBIN | psf aToT KOHTpPOIb
74. | BaXHblil - 3aKOH ycnyra unm TaHel
75. | noctaBuTh - TaKkke JBWKEHUe ApYyroi npuém
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76. | npopomxatb BCeraa 3aKOH MOoYb MoBOPOT
77. | ycnoswe nwb cornalueHve TONMbKO ycnyra
78. | npuiTKCch KOTOpbIN €nocobHoCTb €ero MHOX€eCTBO
79. | TouHO OHa uccnenoBaHue TOT CMocoBHOCTb
80. | cnemytowmi Hago paspabotka 3aKOH
81. | nuwb BECb war " psg
82. | Takke MOXHO MPOEKT He TeYeHue
83. | Bcerga MOoYb TOBap OHU CpOK
84. | pelueHne TONBKO aHanu3 xe YPOK
85. | Havatb aToT TeXHuKa ) ﬂzcnenoaaH
86. | Becb Apyron BO3MOXHOCTb OHa cornalueHve
87. | onm €ero ovepeab Mbl Lar
88. | Hago unm TeYeHue T0 paspaboTka
89. | moxHo no CpoK peanu3auus
90. | moyb TOT coBeT HO MPOEKT
91. | koTopblit He yncno TEXHUKa
92. | ero OH opraHu3aums " ovepefb
93. | Tonbko OHa yacTb yTo CYéT
94. | Tot Mb! CYér BbITb Kpyr
95. | aror " BpeMms B EO3MO)KHOCT
96. | He , KayecTBo a coBeT
97. | oHa ) npago KaK uncno
98. | BbiTb ObiTb nomnoXeHve " BpeMS
99. | oH " npouecc (o yacTb

100. | , JeHb Ha JeHb
101. | m B Aeno - Aeno

In Table 2 and Figures 1, 2 and 3 one can see evaluation of the results of the first experiment for the spans
[-1, 1] (see Fig. 1), [-2, 2] (see Fig. 2) and [-3, 3] (see Fig. 3).

Table 2. Evaluation of the results of verb-noun collocation extraction for the verb ebinonHsme (‘to carry out)

Span Precision | Recall F-measure

[-1, 1] (without POS-filtering) 0,287129 | 0,591837 0,488215
[-1, 1] (with POS-filtering) 0,625 | 0,816327 0,769231
[-2, 2] (without POS-filtering) 0,336634 | 0,693878 0,572391
[-2, 2] (with POS-filtering) 0,465347 | 0,959184 0,791246
[-3, 3] (without POS-filtering) 0,316832 | 0,653061 0,538721
[-3, 3] (with POS-filtering) 0,485149 1 0,824916
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Fig. 1. Evaluation of the results of verb-noun collocation extraction for the verb ebinosHsme
(‘to carry out) (span = [-1, 1])
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Fig. 2. Evaluation of the results of verb-noun collocation extraction for the verb ebinonHame
(‘to carry out) (span = [-2, 2])
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Fig. 3. Evaluation of the results of verb-noun collocation extraction for the verb ebinomHame
(‘to carry out) (span = [-3, 3])
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Figures 1, 2 and 3 show the same tendency: POS-filtering raises precision, recall and F-measure. This
observation leads us to conclude that POS-filtering increases the quality of verb-noun collocation extraction.
At the same time, the influence of a span size on verb-noun collocation extraction is not essential.

The analysis of the phrases extracted by IntelliText in the first experiment has shown that the left context
doesn’t provide relevant collocates for the verbs within our research. It can be explained by the fact that in
the Russian language the direct object (a noun in the accusative) comes after the verb. Therefore, in the
second experiment we confined ourselves to the right context, limiting the span up to 5 words.

For the indication of a span size we use the signs [0, 1], [0, 2], [0, 3], [0, 4] and [0, 5], which mean a zero left
context and a right context equal to one, two, three, four and five words respectively.

Results of the second experiment (the impact of a span size on verb-noun collocation extraction for the verb
8bInoniHAMs (‘to carry out’)) are presented in Table 3. Ranks of collocate candidates are indicated in the first
column, other columns contain nouns in the accusative extracted by IntelliText for different right contexts of
the verb. Nouns highlighted in white are collocates for the verb ebinonHams (‘to carry out’) according to our

list of verb-noun collocations.

Table 3. Verb-noun collocation extraction for the verb esinosnHsame (‘to carry out’) by IntelliText (span size

changed)
rank [0,1] [0,2] [0, 3] [0, 4] [0, 5]
1. | npukasaHue npukasaxue npukasaHue npukasaHue dyHKLMS
2. | Haka3s (yHKLMSA (YHKLMS (YHKLMS npuKasaHue
3. | dyHKuUps nopyyeHme nopyyeH1e nopyyeH1e nopyyexme
4. | nopyyeHve Hakas3 3ajaHue 3ajaHve 3apaHve
5. | 3apaHve 3agaHve Haka3 Hakas3 Hakas
6. | npukas npegnucaxve 0653aHHOCTb rMapon3onaLms rMapon3oNALMA
7. | ynpaxHeHwe 0653aHHOCTb npegnucaqve 06513aHHOCTb 06513aHHOCTb
8. | 3aka3 3aKa3 3aka3s npeanucaxue npeanucaxue
9. | ykasaHue npukas obeLaHre 3aka3 3aKa3
10. | npegnucaHve obeLwanve npukas 00513aTensCcTBO 06s3aTensCTBO
11. | porb yKasaHue 00513aTensCTBO obeluanve obeLyanve
12. | avpekTuBa 00513aTenbCTBO ynpaxHeHue npuka3 npuka3s
13. | obs3aHHOCTb ynpaxHeHue yKkasaHue ynpaxHeHue ynpaxHeHue
14. | peitc AvpekTuea mmceus yKasaHve yKasaHue
15. | obeLaHue mucenst npegHasHayeHue | muccus MUCCHS
16. | MHCTpYKUMS TPHOK ponr npegHasHayeHue | mpegHasHaueHue
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17. | 3aBert pacnopspkeHue OMpeKTuBa OMpeKTu1Ba ponr
18. | pacnopsbkeHue | ponb TPHOK gonr BVpeKTuBa
19. | maHeBp ponr posb TPIOK TPHOK
20. | obs3atenscTBO | 3aBeT pacnopsikeHue kanpu3 pacnopspkeHue
21. | TpeboBaHue npegHasHayeHne | noxenaHue pacnopsxeHue porb
22. | 3agava noxenatue kanpu3 ponb kanpu3
23. | noxenanve 3afava 3aBer 3apava 3afjava
24. | nonér peic 3apava noxernaxue noxenaue
25. | 3anoBedb WHCTPYKUMS peiic 3aBeT 3aBeT
26. | Hopma kanpus VHCTPYKLMA peiic peiic
27. | npocbba TpeboBaHre npockba WHCTPYKLMS WHCTPYKLMS
28. | Bons 3anoBseb TpeboBaHne TpeboBaHne npucsra
29. | pekomeHgaums | npocbba Bpocok npocsba npocsba
30. | nnaH MaHeBp pekoMeHgauus Bpocok TpeboBaHue
31. | 6rok pekomMeHzaums 3anoeeab pekoMeHgauus Bpocok
32. | nocagka BOIIS MaHeBp 3anoBeb peKoMeHaauus
33. | pabota noner 0bpsg MaHeBp 3anoBedpb
34. | ponr obpsg puTyan obpsg MaHeBp
35. | yoap putyan BOJIS putyan 0bpsg
36. | onepauus Hopma nonéTt BONA putyan
37. | komaHga pabota HopMa MOHTaX BONS
38. | ycnoswe nepeBo3ka pabota noner HopMma
39. | TaHew nnaH MOHTax HopMma MOHTaX
40. | nosopoT cTpensba nocagka paboTa nonér
41. | MHOXeCTBO MPbIKOK nepeBo3ka nepeBo3ka pabota
42. | curypa 3asBKa nnaH nocagka nepeBo3ka
43. | nporpamma nocagka onepaumst nnax nocagka
44. | pag onepauyus HasHayeHue onepauus nnaH
45. | peleHve ook Knaccutukaums Knaccutukaums onepauus
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46. | npasuno KomaHaa cTpenbba MPBHKOK Knaccudukaums
47. | pacuér CNeKTp komaHza HasHayeHue NPbIKOK
48. | xenaHue HasHayeHme MPbILKOK cTpensba cTpensba
49. | KOHTpOnb nporpamMma 3asBka KomaHza HasHayeHve
50. | 3akoH npoveaypa CrekTp 3asBka KomaHza
51. | mBuxeHue PEMOHT 6nok CNekTp 3asBKa
52. | pencrteume yaap npouenypa 6nok npoueaypa
53. | - yCTaHoBKa XenaHue npoueaypa CnexTp
54. | - ycnosue nporpamma pencTane onok
55. | - Xenauue yaap Xenauve nporpamma
56. | - turypa pencTane nporpamMma aencTene
57. | - KOHTpaKT PEMOHT yaap XenaHue
58. | - JencTemne yCTaHOBKa PEMOHT yaap
50. | - 00bEM ycrnosue ycnyra PEMOHT
60. | - TaHew npasuio ycroswe yCTaHOoBKa
61. | - npasuno KOMMIeKe yCTaHoBKa ycnyra
62. | - pacyért curypa obcnyxusaHne ycrosue
63. | - NoBOPOT 00bEM npuém CpOK
64. | - MHOXECTBO pacyért npasuno npasumno
65. | - KOHTpOIb KOHTpaKT KoMnnexe obcnyxusaHve
66. | - pelleHve peLLeHne curypa nprém
67. | - KOMMNEKC TaHel 00bEM KOMMIEKC
68. | - MpUEM npuém pacyéT turypa
69. | - psg noBOpPOT KOHTpaKT 00bEM
70. | - uccnenoBaHue MHOXXECTBO peLLeHe OBVXEHNe
7. | - 3aKOH KOHTPOMb KOHTPOMb pacyét
72. | - [BWXEHWe [BWKEHWE [BWKEHMe KOHTpaKT
73. | - MPOekT psg TaHel peLueHue
74. | - paspaboTka YpOK NoBOpOT obpaboTka
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75. aHanus 3aKOH MHOX€ECTBO KOHTPOSb
76. war “ccneaoBaxme pa3spaboTka “ccnenoBaHme
7. coBeT CpOK CpOK TaHel
78. yacTb NPOEKT psg noBOpOT
79. yncno ycnyra 1ccnegoBaHue MeponpusTme
80. BUA pa3spaboTka MeponpusTue MHOX€ECTBO
81. [eno aHanms YPOK paspaboTka
82. - Lwar 3aKOH psg
83. - COBET cornatueHve TeYeHne
84. - [0roBop TeYeHve YpOoK
85. - TeYeHne MpOEKT 3aKOH
86. - CYéT [0roBop cornatuexue
87. - yacTb war war
88. - npoLiecc Cyét NpoexT
89. - yncno aHanm3 LECATOK
90. - Aeno npeanoxeHue npeanoxeHue
91. - BUA, coBeT CYET
92. - - ovepedb [0roBop
93. - - JIEATENbHOCTb CoBET
%A, - - yacTb aHanus
95. - - MOMEHT ovepeab
96. - - opraHusaums AesATenbHOCTb
97. - - Lenb MonoXxeHue
98. - - nporpecc MOMEHT
99. - - Jeno 4yacTb

100. - - CTOpOHa CTOPOHa

101. - - Bpems Bpems

Results of the second experiment show that the extension of a span size leads to the decrease of precision
and F-measure whereas recall increases and reaches its maximum value for the spans [0, 4] and [0, 5] (see
Fig. 4).
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Fig. 4. Evaluation of the results of verb-noun collocation extraction for the verb ebinonHame (‘to carry out)

The experimental data we have received allow us to make the following observations. On the one hand, the
extension of a span size enables the extraction of distant collocations (collocations in which components are
separated by other words). Below there are some examples of distant collocations for the verb ebinonHame
(‘to carry out’) extracted from the corpus RNC2010-MOCKY for different spans.

Span =0, 2].
...OH npopo/mkaeT paboTtaTb, BbINOMHAA OCHOSHbIE (PYHKUMM, KOTOpble He TpebyloT Oonbloro
notpebnexus...

...BblACHEHME, HACKONbKO AmepMKa cnocobHa BbIMOMHATL amy ponb runepaepxasbl. N Tam Het
YBEPEHHOCTHN...

Span =0, 3].
...IETYMKA 1 MOABOAHMKMA, BbINOMHAKLWME 0c0bble NpagumenbCmeeHHbIe 3afaHusa, ouLepbl BOEHHOM
pasBeKy...

...Ero YM NO3BONAET pafoBaTbCs, BbINOJIHAA NOUKa3b! U YKa3aHUA. HaBepHo, 3TO KpyTO...

Span =0, 4].
...B MPUOPUTETHOM NOPsAKe BbINOMHATL 835Mble N0 KOHeEHUUU 0ba3aTenbcTBa. MpeanaeHT CLUA...

...NOCTOSIHHO BLIMOMHANO U NEPE8bINOIHSIO 20CydapcmeeHHb Il NNaH, 3aHuMasi epBoe MecTo...

Span =0, 5].
...Balwa 3agaya HayunTbCs BbINOMHATL /100ble amakyroujue U 3aujUmHbie BBUKEHUA Tak, OyaTo OHM yxe
AOCTUMNN. ..

...noceTuteneit Ha cteHae «/TuHun Mpaduky, BLINOMHABLIMX KaKUE-MO MOMbKO UM NOHSMHbIE AeUCTBUS,
nNpuUBneKarno...

On the other hand, the extension of a span size without taking into consideration syntactic relations between
words leads to the extraction of erroneous collocates. As examples we have cited the main “false”
collocations with the verb ebinonHame (‘to carry out’) extracted from the corpus RNC2010-MOCKY.

Span =10, 3].

...CTapaittecb C nepBbIX Xe Waros B 06y4eHU BbINONHATL npedocmaeneHHble Memodsb! AencTBus 6e3
NpeABapUTENbHON NOLATOTOBKM. ..

In this example the collocation BbINONHATL AEUCTBUA iS wrong: the noun pencTBma is related to the noun
MeToabl, not to the verb BbLINONHATB.

Span =0, 4].

...CBOI paboTy akcnepTbl HawW BbINOAHAKT 006pocogecmHo, a danbHelwue [eNCTBUA - KTO B
[anbHeiwem 6yaeT MaHWNynMpoBaTb. ..
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For the verb BbinonHsitoT IntelliText extracts the noun pencTBust as a collocate, which is a mistake
because this noun refers to the second simple sentence in the compound sentence.

...MoxHO 3acTaBMTb NOAUYMHEHHBIX BbINONHATL pabomy, omdas coomeememeayrolee pacnopsaxeHme, Ho
TaKom npouecc. ..

The collocation BbINONHATL pacnopsikeHue is erroneous because the noun pacnopsikeHue is a part of
the dangling participle otpaB cooTBeTCTBYHLWee pacnopskeHne and is syntactically related to the
adverbial participle otaaB.

Experiments on verb-noun collocation extraction for the verbs Hapywame (‘to violate’) and npuHumams (‘to
accept’) have shown similar results.

In order to solve the problem of erroneous collocates we plan to make a program for collocation extraction
which would combine statistical approach (association measures) and syntactic means (taking into account
syntactic relations between collocation components).

Conclusion

Our experiments enable us to draw the following conclusions:
1. The quality of verb-noun collocation extraction with POS-filtering is higher than without POS-filtering.

2. In general, the extension of a span size with POS-filtering raises recall, but lowers precision and F-
measure of verb-noun collocation extraction.

3. The extension of a span size with POS-filtering has an ambiguous effect. On the one hand, this method
makes it possible to extract distant collocations, but on the other hand, it leads to errors in verb-noun
collocation extraction, which pays therefore to consider not only the part of speech of a collocate, but
syntactic relations between components of a collocation as well.

4. In both experiments one can see that Ml is an effective association and ranking measure for verb-noun
collocation extraction. Ranks of collocate candidates speak for their relation to collocations in real speech: if
a collocate candidate has a high rank, it occurs more often as a component of widely used collocations; if a
collocate candidate has a low rank, it is usually a part of free word phrases.

In conclusion, our analysis and comparison of methods of automatic verb-noun collocation extraction allow
us to state that a solution to this problem requires a complex syntax-based approach, in other words, it
demands a combination of statistical and syntactic methods of verb-noun collocation extraction.
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